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PREFACE  TO  THE  NINTH  EDITION. 


In  ofTering  the  ninth  edition  of  the  present  ti*eatiso  to  the  kind 
consideration  of  his  medical  brethren  and  of  those  who  wish  to  become 
medical  brethren,  the  author  desires  to  express  his  high  appreciation 
of  the  continuous  favor  with  which  his  work  has  been  viewed  bj  his 
co-laborers,  and  to  state  that  every  effort  has  been  made  on  his  part 
to  maintain  whatever  of  excellence  may  have  been  in  previous  edi- 
tions. As  a  matter  of  course,  the  book  has  been  thoroughly  adapted 
to  the  new  Pharmacopoeia  of  the  United  States,  and  such  new  official 
remedies  as  Aspidosporma,  Naphtol,  Hydrastinine,  and  the  Strontium 
Salts  have  been  very  carefully  and  elaborately  discussed.  Careful  con- 
sideration has  also  been  given  to  various  new  non-official  candidates 
for  professional  use;  among  these  may  bo  mentioned  Gold  Bromide, 
Pental,  Chloralose,  Chloralamid,  Piperazine,  Tiional,  Tetronal,  Tropa- 
eoeaine,  Cresol  and  its  preparations.  Throughout  there  has  been  a 
constant  endeavor  to  eliminate  effete  material  and  to  incorporate  all 
the  numoTOus  discoveries  of  the  last  three  years.  In  a  treatise  like 
the  present  it  is  important  to  keep  the  volume  as  small  as  is  con- 
sistent with  clearness  and  thoroughness  of  study,  but  the  growth  of 
the  science  of  Therapeutics  in  the  three  years  has  necessitated  the 
addition  of  nearly  one  hundred  pages. 


At  tho  prosont  time,  when  the  shelves  of  privalo  and  public  libra- 
rie«  ore  gruaning  bencutb  their  ever- increasing  IcMxds,  when  a  thousaml 
presses  id  crory  city  Bond  forth  day  and  night  their  printed  Tneasagw 
antU  tho  earth  is  Sllod  with  thcin,  it  seems  almost  presumptuous  for 
any  one  to  olTur  now  volamos  to  tho  world.  Indeed,  art  Is  so  long,  life 
i>  so  short,  that  every  student  has  the  right  to  demand  of  an  author  by 
what  authority  ho  dooth  tbcso  things,  and  to  challenge  every  memoir 
for  ita  raison  d'etre.  This  being  so,  it  assuredly  will  not  appear  egotistical 
for  tho  author  to  slato  that  his  voluntary  tusk  was  drsl  suggested  by 
his  own  wanU,  and  that  to  ito  porformance  he  has  brought  tho  training, 
labor,  and  exporienco  of  years  spent  in  tho  laboratory,  the  study,  tbo 
daae-room,  and  the  hospital  ward. 

Thero  are  a  namber  of  excellent  treatises  npon  materia  modica  and 
therapeutics;  yet  in  various  attempts  at  original  research,  as  well  as  in 
the  ward  and  the  lecture-room  of  the  hospital,  I  have  koenly  folt  the 
want  of  pomething  more.  There  are  many  points  of  view  Oom  which 
a  subject  can  be  looked  at;  there  are  many  paths  by  which  it  may  bo 
approached ;  and  to  me,  other  points  of  view,  other  modes  of  approach, 
have  been  far  more  enticing  than  thoRe  adopted  in  our  standard  trcatisos. 
The  old  and  tried  method  in  thenipeutics  is  that  of  empiricism,  or, 
if  the  term  sounds  harsh,  of  clinical  experience.  As  stated  by  one  of 
its  most  ardent  supporters,  tho  best  possible  development  of  this  plan 
of  iure«ti^tion  is  to  bo  fotmd  in  a  close  and  careful  analysis  of  cases 
before  and  aft«r  the  administration  of  a  remedy,  and,  if  the  results  bo 
fRTorablo,  the  contiouod  use  or  the  drug  in  similar  cases.  It  is  evidout 
UiAt  this  is  not  a  new  path,  but  a  highway  already  worn  with  tho  eager 

but  weary  feet  of  the  profession  for  two  thousand  years. 

H  That  very  much  has  boon  thus  accomplished  it  were  folly  to  deny. 

Leaving  out  of  sight  tho  growth  of  the  lost  two  decades,  ahnost  all  of 
the  current  therapeutic  knowledge  has  been  gained  in  this  way. 

H  Therapeutics  developod  in  this  manner  cannot,  howovor,  ro»t  upon 

"  ft  secure  foundation.  What  to-day  is  believed  is  to-morrow  to  be  cast 
ssido,  certainly  has  been  the  taw  of  advancement,  and  seemingly  must 
continue  to  be  so.     What  has  clinical  thorapoutics  established  porma- 

_      oently  and  indisputably  ?    Scarcely  anything  beyond  tho  primarv  facta 

L. 
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that  quinia  will  arrest  an  intermittent,  that  salts  will  purge,  and  that 
opium  will  quiet  pain  and  lull  to  sleep. 

To  CBtabliahed  therapeutic  facts  the  profession  clings  as  with  tho 
heart  and  hand  of  one  man, — clings  with  a  desperation  and  unanimity 
whose  intensity  is  the  measure  of  the  unsatisfied  desire  for  something 
fixed.  Yet  with  what  a  Babel  of  discordant  voices  does  it  celebrate 
its  two  thousand  years  of  experience  I 

This  is  BO  woU  known  that  it  seems  superfluous  to  cite  examples 
of  the  therapeutic  discord ;  and  one  only  shall  bo  mentioned,  namely, 
rheumatism.  In  this  disease,  bleeding,  nitrate  of  potassium,  quinine, 
mercurials,  flying  blisters,  purgation,  opium,  the  bromides,  Tcratrio, 
and  a  host  of  other  remedies,  aU  have  thoir  adrocates  clamorous  for 
a  hearing ;  and  above  all  the  tumult  are  to  be  heard  the  tiiimpet* 
tones  of  a  Chambers,  "  TVrap  your  patients  in  blankets  and  let  them 
alone." 

Experience  is  said  to  be  the  mother  of  wisdom.  Yerily  she  has 
been  in  medicine  rather  a  blind  loader  of  the  blind ;  and  the  history  of 
medical  progress  ia  a  history  of  men  groping  in  the  darkness,  finding 
seeming  goms  of  truth  one  after  another,  only  in  a  few  minutes  to  cast 
each  back  to  the  vast  heap  of  forgotten  baubles  that  in  thoir  day  had 
also  been  mistaken  for  verities.  In  the  past,  there  is  scarcely  a  con- 
ceivable absurdity  that  men  have  not  tested  by  experience  and  for  a 
time  found  to  bo  the  thing  desired ;  in  the  present,  homoeopathy  and 
other  similar  delusions  are  eagerly  embraced  and  honestly  believed  in 
by  men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  regular  profession  and  to  a  few  decades, 
what  do  wo  see  7  Exporionce  teaching  that  not  to  bleed  a  man  suf- 
fering from  pneumonia  is  to  consign  him  to  an  unopened  grave,  and 
experience  teaching  that  to  bleed  a  man  suffering  (com  pneumonia  ia 
to  consign  him  to  a  grave  never  opened  by  nature.  Looking  at  the 
revolutions  and  contradictions  of  the  past, — ^listening  to  the  therapeutic 
Babel  of  the  present, — is  it  a  wonder  that  men  should  take  refuge  in 
nihilism,  and,  like  tho  lotoa-eaters,  dream  that  all  alike  is  folly,— that 
rest  and  quiet  and  calm  are  the  only  human  fruition  ? 

Since  the  profession  has  toiled  so  long  and  found  so  little,  if  further 
progress  is  to  be  made  we  must  question  the  old  methods  and  search 
out  new  ones,  which  haply  may  lead  to  more  fruitful  fields.  In  the 
ordinary  affairs  and  business  of  life,  when  anything  is  to  be  accom- 
plished, the  effort  always  is  to  discover  what  is  to  be  done,  and  then 
what  are  the  means  at  command.  A  primary  knowledge  of  the  end 
to  bo  accomplished,  and  a  secondary  acquaintance  with  the  instruments, 
are  a  necessity  for  successful  human  effort ;  and  until  the  sway  of  this 
law  is  acknowledged  by  ph^icians,  medicine  can  never  rise  ftom  the 
position  of  an  empirical  art  to  the  dignity  of  applied  science.  Until 
within  a  comparatively  recent  period,  it  has  been  impossible  to  comply 
with  this  law.    But,  through  the  advances  made  by  tho  pathologists 
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and  by  tho  Btadents  of  tho  natural  history  of  dUcnse,  wo  ore  ikst 
rleoniing  Ibe  methods  in  which  nature  briDga  the  body  book  to  health. 
When  this  ia  done, — when  di^oaso  is  thoroughly  underetood, — ^we  shall 
bavo  vrrought  out  tho  first  elomont  of  the  problem,  shall  have  oom- 
pliod  with  the  Gnit  roquiromont  of  the  law. 

It  is  B<:arocly  within  tho  provioco  of  tho  therapeutist,  and  ceitainly 

ta  not  postiiblo  within  the  scope  and  limlCa  of  this  work,  to  discuss  at 

loDgtb  the  natural  history  of  discnso;  but  it  is  allowable  to  point  out 

evident  indieutions  for  relief;  and  this  I  have  done  to  a  greater  or  less 

f«xtent  throughout  the  book. 

Tho  work  of  tho  therapeutist  is  chiefly  with  the  second  portion  of 
tho  law.  Evidcutly,  it  is  his  especial  province  to  find  out  what  are  the 
means  at  command,  what  the  individual  drug?  in  use  do  when  put  into 
a  hnman  system.  It  is  seemingly  self-evident  that  tho  physiological 
action  of  a  remedy  can  never  be  made  out  by  a  study  of  its  use  in 
lllisease.  Under  all  circumstances,  tho  problem  is  one  of  the  most 
complex  with  which  the  human  mind  has  to  grapple ;  and  to  introduoe 
into  this  problem  the  new  and  ever-varying  factors  of  the  olfoot  of 
idisease  and  its  natural  vibrations  on  tho  system  is  to  put  the  matter 
bciyond  human  prescience. 

In  spite,  then,  of  Dr.  Niemeyer's  assertion  that  experiments  made 

.wttb  medicaments  upon  the  lower  animals  or  upon  healthy  human 

tbeiDgs  have,  as  yet,  boon  of  no  direct  Bon*ice  to  our  moans  of  treating 

tdiaeaso,  and  that  a  continuation  of  such  experiments  gives  no  prospect 

»of  such  service,  it  is  certain  that  in  those  experimonts  is  tho  only 

rational  scientific  groundwork  for  the  treatment  of  disease.     We  must 

discover  what  influence  a  drug  exerts  whon  pat  into  the  body  of  a 

patient  before  we  can  use  it  rationally ;  and  we  can  gain  this  coveted 

knowledge  only  in  tho  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon 
animals,  that  drugs  do  not  act  upon  the  lower  creatures  in  tho  same 
manner  as  they  do  upon  man.  >Vhon  X  first  commenced  the  studios 
whoiw  outcome  is  tho  present  volume,  I  wan  profoundly  iniprcssod  with 
the  truth  of  this  ofVrei>ealed  assortiou  and  with  the  diftk-uUios  which 
it  put  in  the  way.  To-day  I  do  not  botie^o  that,  stated  in  its  broad 
.Mnse,  it  is  true.  Indeed,  more  strongly,  I  assort  that  it  is  not  true ; 
that,  in  the  vast  majority  of  cases,  tho  actions  of  drugs  upon  man  and 
upon  the  lower  animals  are,  though  seemingly  difleront,  in  reality 
similar ;  that  the  more  knowledge  we  acquire,  tho  fewer  exceptions 
remain  unexplained ;  and  that  the  whole  matter  is  in  all  prubability 
subject  to  laws  whose  development  will  greatly  aid  in  our  explanation 
of  various  obscure  clinical  phenomena. 

The  general  proofs  of  those  assertions  are  sufliciontly  obvious,  I 
thinkf  in  the  following  pages  to  render  it  unnecessary  for  me  to  dwell 
upon  them  at  length  here:  moreover,  if  they  be  not  so  obvious  to 
othsra  as  to  myself,  space  is  here  wanting  for  a  fiitl  discussion  of  the 


PJiEFACE  TO   TBE  FIRST  EDITIOy. 

subject.     I  can  only  make  a  few  general  remarks,  and  point  out  Bome 
of  wbaL  I  boliove  to  be  the  governing  laws. 

In  Lhe  first  place,  degree  and  quality  ore  diieitiaot  tbiuga,  and  should 
not  be  coufoundod.  Yet  they  frequently  are ;  and  bocauao  it  requiroa 
as  much  morphia  to  kill  a  pigeon  of  a  pound  weight  oa  to  destroy  a 
man,  we  are  told  that  medicines  act  differently  upon  man  and  the  lower 
animala.  Kvidcntly  the  conclusion  is  a  non-soquitur,  and  difiercnco  of 
HUfwcptibility  is  no  proof  of  diflbrence  in  tlio  mode  of  impression.  A 
toaapoonful  of  £p»om  salt  may  purge  one  man,  while  it  may  require 
ouiwuH  to  jiRcct  another.  Evidently  there  is  a  diiTcronce  of  auiwupti- 
btlJCy ;  hut  when  the  impression  is  once  made  it  is  of  tlio  same  cbaractur 
in  each  caso.  Aa  with  man  and  man,  so  with  man  and  the  pigeon,^ 
suscopLlbilUy  is  no  measure  or  gauge  of  the  character  of  the  impression. 

A  largo  number  of  drugs — iiidood,  it  may  be  said,  the  larger  number 
of  importont  drugs — exert  in  the  system  antagonistio  actions.  Thus, 
atropia  stimulates  the  spinal  cord,  but  destroys  the  conducting  power 
of  the  norvo-trunks.  It  ia  evident  that  aa  one  or  the  other  of  thoso 
Influencee  predominates,  will  there  be  conrulsiona  or  paralysis.  Now, 
if  for  any  i-coson  one  animal  be  exceedingly  sensitiTO  to  the  spinal 
actiou  of  fttropia,  that  animal  will  in  bcltadonna-poi&oning  emlfor  from 
convulsions,  while  its  fellow,  which  is  affected  chiefly  by  the  nervo- 
oction  of  the  drug,  will,  under  like  circumstancos,  have  paralysis. 
Here  the  more  clinician,  with  bis  enporficial  knowledge,  seeing  tbo 
paralysed  and  tbo  convulsed  Ijnng  side  by  side,  says,  What  a  hopoloets 
muddle)  Poor  fools,  tbcso  vivisoctorsi  they  will  never  come  to  any 
good  I  In  truth,  the  differonooe  in  symptoms  in  thoso  and  in  many 
other  cases  simply  depend  upon  differences  in  suscoptibtlity;  and  the 
only  losBon  that  the  circumtitanco  teaches  ia  the  importanco  of  dis- 
covering the  laws  which  govern  those  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  io^ 
thai  the  more  highly  speciattzod  any  Bystem  is,  tbo  more  readily  affected 
is  it  by  a  medicine.  Thus,  the  cerobrum  of  a  man  is  far  more  highly 
organized  than  that  of  any  other  animal,  and  consequently  he  is  far 
more  sonsitivo  to  the  action  of  drugs  which  affect  the  cerobrum  thaa 
are  Lhe  lower  forms.  Again,  in  tbo  frog  the  spinal  system  ia  especially 
developed, — probably,  in  proportion  to  the  cerebrum,  more  so  than  ia 
any  other  of  the  animals  commonly  experimontod  with:  conaoquontly 
tbo  balrachian  is  excessively  sensitive  to  romodios  wliicb,  like  strychnia, 
affoct  the  spinal  cord.  In  obmllence  to  this  law,  wo  have  reHultiiig  the 
action  of  opium, — an  action  which  has  boon  considered  the  strongest 
proof  of  the  hopeleesnesa  of  any  attempt  to  explain  the  effoota  of 
dnigs  upon  a  man  by  oxpuriments  upon  the  lower  animals.  In  man, 
Opium  causes  deep  stupor  and  general  relaxation ;  in  the  trog,  it  causes 
tetanic  convuUtons.  The  explanation  of  those  seeming  i  neons  is  ton  oios 
is,  however,  very  evident  when  the  whole  subject  ia  looked  at.  Opium 
in  all  animals  has  a  double  action,  one  upon  tbo  cerebrum  and  one  upo 
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the  Bpioal  cenlroa.  In  tho  (Vog,  the  latter  being  the  more  highly 
organized,  the  apin&l  action  oreroomce  the  cerebral ;  in  man,  tho  cere* 
brum  being  the  more  ftenaJtive,  atnpor  replaces  the  convuliiionB :  yot  in 
man  convulaions  sometimoa  occur  in  opium-potaoning,  and  in  tho  fVc^ 
the  doae  can  bo  ao  managed  as  to  cauao  atupor. 

A  aeoond  law  which  aooms  to  hold  away  over  the  action  of  drugs 
ttpon  dtfloront  animals  ia  that  groat  ditferoncee  of  function  in  a  ajBtcm 
ftffcct  its  relation  to  drugs:  thu4,  in  a  horbivoroua  animal  tho  altmont- 
ary  canal  is  very  different  from  what  it  is  in  the  caraivora,  whose  diges- 
tive orgons  in  turn  dlfTer  from  those  of  man, — tho  omnivoro.  Modi- 
cinoe  which  act  upon  tho  alimeutAT}*  canal  are  apt  to  v&ry  in  their 
effects  upon  different  orders  of  animals. 

Converse  to  tho  above  law  is  that  which  reoders  systems  which  are 
little  specialized  similarly  acted  upon  by  drugs  in  different  classes  of 
animals. 

Thas,  the  general  almcture  and  the  functions  of  the  circiUalory 
i^vtem  are  very  aniform  among  vortobnitcs,  aa  is  also  tho  action  of 
those  drags  which  aifcct  chiefly  tho  circulation:  thus,  aconite,  or  digi- 
uUia,  or  potnah,  influences  in  tlio  one  way  tbe  heart  of  tho  frog,  of  the 
rabbit,  and  of  man. 

There  are  a  very  few  apparent  exceptions  to  the  uniformity  of  the 
action  of  drugs  upon  all  animals,  which  seemingly  contravene  tlio  laws 
that  have  been  mentioned.  These  exceptions  are  so  few,  however,  that 
without  doubt  advancing  knowledge  will  by  and  by  explain  them  alt 
and  nhow  what  are  the  laws  which  for  tbe  time  being  hold  in  aboynnoe 
or  overcome  those  already  stated. 

An  asserted  foct  which  has  recently  boon  brought  forward  aa  ro- 
Tealittg  the  worthloasneas  of  animal  oxpcnmcntation  is  that  some 
monkeys  nro  not  susceptible  to  tho  action  of  strychnia,  while  others 
are.  (iranting  tho  trnth  of  the  asscrtod  fact,  it  certainly  is  explainable. 
It  is  at  least  conceivable  that  a  givon  spocios  of  animal  may,  by  tbe 
grndnally-accjuirod  babit  of  feeding  upon  a  substanco  containing  a 
narcotic  poison,  acquire  an  insuscoplibility  to  the  influonco  of  that 
poison  which  shall  as  it  were  belong  to  its  specific  tj'pe,  or,  in  other 
words,  bo  an  acquired  specific  character.  The  norvous  system  of  the 
opium-cater  booomea  accustomed  to  the  stimulant,  and  it  is  not  impoa- 
dblo  that  a  measure  of  the  habit  should  be  transmitted.  If  tho  Dar- 
winian law  of  the  gradual  evolution  by  the  aurrival  of  the  fittest  have 
any  force,  these  curious  apparent  freaka  of  modtcinos  in  regard  to  their 
physiological  action  may  bo  the  result  of  this  law,  especially  since  it  is 
speciee  which  are  affected.  It  is  not  all  monkeya  that  are  proof  agntnat 
strychnia,  but,  as  we  are  distinctly  totd,  only  one  species  of  monkey ; 
and,  so  far  aa  I  know,  it  ia  not  all  doer  that  are  aaid  to  Uirive  when  fc<l 
upon  tobacco,  but  only  the  Virginia  deer.  WTiether  this  conception  bo 
or  be  not  a  mere  fancy,  this  much  is  to  my  mind  very  clear,  that  the 
few  scattered  exceptions  ought  not  to  outweigh  the  iramonse  masa  of 
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OTidence  upon  the  other  side,  and  that  it  is  inconceivable  that  drugb, 
in  their  relations  to  animal  organismB,  differ  from  all  other  created 
things  in  not  being  subject  to  law. 

In  the  early  portion  of  this  preface  I  stated  that  the  work  had 
grown  out  of  a  need  felt  by  myself:  that  need  was  for  a  book  into 
which  should  be  gathered  the  many  scattered  facts  in  regard  to  the 
physiological  action  of  medicine, — a  bo<Jk  in  which  an  attempt  should 
be  made  to  sift  the  tme  from  the  false,  to  reconcile  seeming  differences, 
to  point  out  what  we  know  and  what  we  do  not  know,  and  to  give  a 
platform  frtim  which  investigators  might  start  forward  without  the 
necessity  of  being,  as  is  so  often  the  case,  ignorant  of  what  was  already 
achieved,  or  of  spending  a  great  deal  of  time  in  a  wild  bant  through 
the  almost  boundless,  but  often  scattered  and  inaccessible,  ranges  of 
Continental  literature. 

The  plan  of  the  present  work  has  been  to  make  the  physiological 
action  of  remedies  the  principal  point  in  discussion.  A  thoroughly 
scientific  treatise  would  in  each  article  simply  show  what  the  drug 
does  when  pnt  into  a  healthy  man,  and  afterwards  point  out  to  what 
diseases  or  morbid  processes  such  action  is  able  to  afford  relief.  Un- 
fortunately, in  the  great  majority  of  cases  our  knowledge  is  not  com- 
plete enough  for  this,  and  the  clinical  method  has  to  be  used  to  supple- 
ment the  scientific  plan. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  as  it 
is  of  interest  to  the  physician.  This  has  been  done  for  several  roasons. 
First,  it  was  necessary  to  study  the  action  of  poisonous  drugs  upon  man, 
in  order  to  make  out  their  physiological  action;  secondly,  physicians 
are  constantly  required  to  diagnosticate  and  to  treat  cases  of  poisoning ; 
thirdly,  it  is  often  of  the  greatest  importance  for  a  medical  man  in  a 
court  of  law  to  be  able  to  state  what  are  the  symptoms  and  post-mortem 
appearances  produced  by  a  given  poison,  what  diseases  they  simulate, 
and  how  far  and  in  what  they  differ  from  the  phenomena  of  these 
diseases.  That  part  of  the  science  of  toxicology  which  treats  of  the 
recognition  of  poisons  in  the  cadaver,  or  in  food  and  drink,  belongs  to 
the  domain  of  the  chemist,  and  I  have  avoided  it  altogether.  For  a 
similar  reason,  in  the  sections  on  materia  medica,  the  chemical  relations 
of  mineral  substances  have  not  been  discussed  at  alL 
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ruo.  84:4. 

analtes,  797.                           ^^^^^^| 

■             alnbol,  STI. 

■piul,  8S4. 

Arttnitai  /wiaoai'iia  ,*  ^^^^^^| 
aaUdota  rnr.  &21,  634.  ^^^^M 
traalmntl  at,  MO.                 ^^^^H 

goHTpli    rvtieiB  oortox, 

80'/. 

■             dlj^Mlia,  »&. 

Cnaiko,  Sftft. 

Arterial  ttrrittmmnt :                         ^^^^^^M 

K             tnatmMt  of.  43A. 

inn,  B«l. 

aoonila,                                   ^^^^^^| 

poUiiiam  pomuifUAt*, 

aiitliiion,r,  42k,                        ^^^^^| 

885. 

Tcralniia  viride,  iU.                      ~^^| 

pUli  of  KkMi  wid  BBTrrb, 

A»<4iridet                                          ^^^^^^H 

^f"         11— lf,M. 

760. 

aotbetaiothts,  943.              ^^^^^| 

^1    4i!ir**>*^  /rM*«  1 

t4Hil«       eanoMfOffaw, 

oil  of  eijupat,  733.                ^^^^^| 

^V           uinoD'u.  Uft> 

S6I. 

■             ilMbol.  37«. 

Ammaniafat  icrin*.* 

^^^^^^1 

H            eunphw,  113. 

borto  Mill,  97ft. 

eUterlnm,  789.                       ^^^^H 

■            disii*U>,  »ft. 

MoebulB,  997. 

eaUurtloi^  763.                                 ^^M 

■            htdinf  in.  2». 

jtntfwiii  .* 

Jalap,  776.                                        ^M 

■            «iMbi,  Mf. 

ABCnrin.  917. 

A*tkem'/pia                                              ^^^^^H 

H            oifdeui,  TSS. 

liriCib's  mixlnro.  532. 

■tryehDlaa,                              ^^^^H 

■            fBti»hna  ihlawl^  M7. 

inn.  5Z1. 

MMDantcd  ftcrou  wr- 

Attkma                                                ^^^^^H 

H             aplrtt  of  BltrMU  other, 

auLfl  aitriu,  329                             ^^H 

K                H4. 

^^^B     Mlitioa   af    ■WBialBiB 

booata,  532. 

Uitlpyrtn,  793.  ^^H 
baltaJoana.  14d.                    ^^^^M 

^^B        ■eMMi,«M. 

Ammttlkrtin  of  «(•»  .* 

ehloralaiBid,  204,                   ^^^^^H 

^^^m     birpwidaat  BSL 

el«etrieitv,  B3, 
tnelallo-tocrapj,  S7. 

emeliea,  737.                          ^^^^^^| 

V             ikkriAti,  116. 

nbeBlun,  339.                             ^^H 

H        AUo\«lit  imiaxitaliom  : 

J«ry^«lt«a»a  AMaittiafar 

H            ftaacAis,  H9. 

tbjmol,  9il. 

znii 
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A»tkma : 

grindelim,  862. 

■putein^  120. 

■trunooitim,  253 

uiiMthetiaB,  132. 

«ther,  1*2, 

flhlonl,  199. 

lobelU,  835. 

DftrogljeMiB,  833. 

tobMoo,  344. 

uvQUio,  558. 

qnebrMho,  354. 

poUUHinm  Iodide  588. 

TaJ«riMiftt«  of  ftmyl,  SS3, 

TRpor  of  ninrifttc  of  un- 
inonuL,  (DOt«)  849. 

pjridin,  847. 

■olpburett«d     hrdrogo^ 
867. 
Ataxic  jMieumonia : 

mnik,  115. 
Atktrowia  i 

digiUUa,  394. 

B. 
Btd-*ortai 

ohlonil,  300. 

proteotiTi^  932. 
Belladonna-poitottimf  t 

treatment  of,  249. 
Biliary  ealemli  t 

\M\himtam,  240. 

emeUce,  727. 

Tslerimnate  of  usyl,  833. 

olive  oil,  022. 
Bilio**  fever  : 

blae  miH,  768. 

quinine,  641. 

calomel,  703. 

jabonndi,  841. 
Bilio*untt* ! 

unmoniom  ebloridt^  747. 

bine  mui,  763. 

ipeoaananba,  732. 

nitro-hydroobloiio    wld, 
531. 

calomel,  763. 

emetioe,  737. 

podopbjUnm,  778. 

potueinm  salte,  801. 

taraxe«um,  618. 
Bladder,  irritable: 

bocbn,  813. 

hops,  126. 

pareirft,  813. 

Indian  com,  817. 
Blennorkagia  s 

iodol,  597. 
BoiU: 

caloiiim  inlphldi^  759, 

eooainc^  269. 

phoflphomB,  536. 

moDthol,  669. 

Bulpbonted  Um«,  759. 
Brain-tofienittg  : 

pboipboraa,  536. 
Bright"*  aiteate  : 

antipyrin,  703, 

caffeine,  410. 

calomel,  792, 

ereom  of  tartar,  80S. 

dilnente,  931. 

Jabonndl,  841. 


Brifkfi  diieaie  : 
gallie  acid,  481. 
potanlnm  bitartrate,  802. 
potaMinm  iodide,  589. 
■odiom  and  theobromine 

•alioflate,  793. 
rtrontiom  lactate^  812, 
ttrophantbai^  A  6. 
Unetnre    of  ferrio  ohlo- 

ride,  523, 
dlvrctioi,  764. 
diaphoretic!,  833. 
vatw,  784. 
Bronchial  wered'on  ; 
Mtringenta,  849. 
Brmehitu : 
alum,  849. 

ammonium  chloride,  854. 
opinm,  172, 
aJteratiTea,  860. 
antimony,  433. 
apomorpbine  hydroehlo- 

rat^740. 
awfetida,  118. 
aatringenta,  849. 
Brown  mixture,  918. 
balsam  of  Tola,  858. 
beniolo  aoid,  092, 
Calabar  bean,  304. 
cocaine,  209, 
oompound     tinotai*    of 

benioin,  693. 
emetics,  728. 
oil  of  amber,  124. 
lobolio,  336. 
oil  of  enoalTptne,  060. 
oil  of  tarpentine,  820. 
uaphtalin,  977. 
tartar  emetic,  438,  861. 
ethyl  nitrite,  331. 
oioiioifaga,  188. 
■angninoria,  735. 
flopoiba,  824. 
oubebfl,  826. 
grindelia,  852. 
inhalatloiu,  849. 
ipeoacnuiha,  851. 
chloral,  191. 
•enega,  866. 
olkoliee,  846. 
qnebraabo,  354. 
ammoniac,  650. 
garlic,  868. 
■quill,  869. 
oU  of  Bandal-wood,  816, 

858. 
ttrychnine,  286, 
■nlpbaretled     hydiogeo, 

857. 
tor,  860. 
terebene,  860. 
Bnrgnndy  pitch,  908. 
demulcent!,  916. 
liquorice,  918. 
Tapor  of  muriate  of  am- 
monia, (note)  849. 
Bronehorrhaa  i 

gallic  acid,  481,  848. 
alum,  485. 
aatringenti,  849. 
Bruieet : 

aniioa,44<. 
eomphor,  132. 


Brwet! 

ichthyol,  618. 

■olntion  of  lead  nliae** 
Ute,  498. 
Buhou: 

Iodoform,  595. 

ehloral,  200. 

earbolie  acid  h^eeUoH^ 
660. 
Bftnui 

hmio  aeid,  974. 

Canon  oil,  940. 

earbolie  aoid,  669. 

oreoeote,  007, 

ichthyol,  019. 

iodoform,  593. 

Kentish  ointmeat,  908. 

lead  carbonate,  499. 

rcein  cerate,  818. 

treatment  o^  (note)  H8. 

diolk,  941. 
Buna,  injlamed  .* 

earbolie  ootd  I^JeoUtMii, 
660. 

C. 

Cavhema: 

glyoeria,  926. 
Oalcmli: 

anaithetici,  138. 

belladonna,  240. 

beniolo  aoid,  692. 

diluent^  931. 

piperatine,  810. 

water,  931. 
Oatteer; 

anenio,  911. 

Obion  turpentine,  823. 

chloral,  199. 

oocoio^  269. 

eoninm,  350. 

eecborotici,  909. 

iodofbrm,  593. 

■olntion  of  manorio  ni- 
trate, 913. 
Omteer  of  ttomack  .■ 

extract  of  malt,  956. 
Oattemm  orit  i 

nitric  odd,  629. 
OariuneU  .* 

oooiJiia,  269. 

menthol,  669. 
OirciiiOMa  of  elomtath  .* 

«  binnnth,  499. 
Oemtitu  diteate,  e&nmt'e  .* 

Bee  HiART-DiliAfn. 
Cardiac  droptj/  : 

caffeine,  394. 

oolomel,  793. 

oonvallaria,  412. 

■qnill,  788, 

digitalis,  393,  789. 

adonidio,  420. 

ammonia,  358. 

■odium  and  theobromine 
■alicytate,  798 

■agar,  704. 
Oardialgia  : 

antacids,  934. 

oharooal,  958. 
Cariet ; 

ood-Uver  oil,  603. 

cloTe^  719. 


^^F 

^ 

^^ 
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OMwwff 

i^uutertt : 

guue,  S5S,                                                 1 

phif  tonw.  Mi. 

ni  mtrearle  txUM,  978. 

mnAmiSM. 

rcMrein,  973. 

gljcjirblaa,  918, 

OtfwvA-- 

iAdol.&»T. 

(Mie: 

^^■l   MBMhtn  flhkirida,  860. 

niuk  w[d,&»,  913. 

wMida,  119. 

^^H    «uiphorifl  Mid,  !». 

jtUow    neraurie    oi[d4^ 

MdalD*.  163.                                             1 

^^^    bT4n>tiB,M». 

i78. 

atroiAne,  349. 

^V               lIUMvd,  Wll. 

■in«  cbloriJe,  913. 

belUdoDDB,  240, 

H             icaa  aovuta^  649. 

Ckayp*d  K't»4t,  lip*,  mlfplet : 

effupBt,  732. 

^V            ralphttrvtMit    hydiofta. 

^nioie  uiii,  09X. 

glvQwin,  925, 

MiuUoQ  of  futu-pfreba, 

eUofoform,  159. 
•ifaBr,  143. 

H        CWtor^A,  «Arwwie  .■ 

MtUc4da,  934. 

■             MBowalun  ahlorld*,  9M. 

933. 

glofw,  720. 

■             aM&fl^U.  1  IS. 

U**uii«Qt  ui,  202, 

opium.  172. 

B                bftbWD  nf  r«rB,  6S*. 

BiBf  1  valeriBBBta^  33S. 

■             Ulteui  u(  Tulu.  8M. 

Ckloroiii  : 

Colica  jiUtonnm  : 

■             hioaoM  *dtl,  in. 

««ttmrin,  917. 

Blum.  4S5.                                                        1 

■       CWMrrk  ^  WmMm-; 

iron.  919. 

•uoBln*,  349. 
BuljiDurlo  Bolil,  9ST. 
balkdoan*. '49. 

^ft             JiiKipcr,  6lC 

MnnoBt*,  359. 

■             RTiadelU,  Six. 

ABjl  DlthtC,  331). 

Bblorafarm,  190, 

^^^      Ihjnol,  Mi. 

bonx,  <no(«^  VTi. 

BpaOB  mM.  771. 

^^H     Utb<»l.Ml. 

oKiBpbor,  132. 

Cotilit !                                                                                     1 

^^V     Mlal,  flW. 

ehlonl,  IBV. 

eoU,  750. 

^1        OUttrfi,  Mi#ne<Ut*«,- 

oblnral,  750. 

arMWU,i«7. 

foraod  enaiBBlA,  750. 

■               BlUun,Bl». 

qniniiitt,  MO. 

uagvaNam        salphBta^                          i 

^B               kpOWOrpUMk  T3V. 

(Blpbarie  *uid,  526. 

771. 

■                 UpWlOTMta,  Hi6. 

mM,  axK. 

rilrnr  niirsto,  5)3. 

■              B«Hi«»  U». 

CAb^cto  (n/nn(H«  .- 

■nblimfcU    of     btanaUi, 

H                Muetiea,  Ml, 

■■tpharlfi  kcid,  528. 

750. 

H        CW«rr*«f  jmmmAie4 1 

BNOliB,  967. 

GAtaptt ! 

^1                bfata  MUi,  T03I, 

efWMotB,  997. 

amnixDlB,  358. 

^B              ciltio  acid,  47X. 

potBaina  cbtwrata^  S98. 

bolladoaBA,  242. 

■             upwtocmta,  844. 

naoroin,  973. 

CBlTaiBo,  410, 

■^           Ibread  wwBatftt  TM. 

toM»  99. 

diclUli*,  894. 

^^^    IfMMUBhv  73S. 

<7l4»t«ri««.- 

«ptapBrt)e(,  898, 

^^^B    MMlie*. 

OBmiibor,  132. 

b«Bt,55, 

^^H    fldoBAi,  7U. 

ipMBCUBflbB,  733. 

iniuUird,  906. 

^^H    IwHB  J«i«e,  473. 

Bln>phBnibu*,  418, 

^^^H     iiwiHhftlf*eUorio   mM, 

brorafsftted        cBiDptior, 

Warbiirj**  ttnoture,  647. 

^^■^        Ml. 

I3.t. 

(7»U»f  iMUtv*  tmtnU  : 

H             lodtvm  HlU,  9S7. 

bop«.  13«. 

anric,  484. 
aJoin,  468. 

■              |i»tMiluinlU,m. 

DBtBpbor,  122. 
lulpbuBBi,  309. 

^H       Oaaarrkal  pm^nmomin  : 

eunfjiorio  %t\i,  133. 

■              Wd-Uvv  oil,  Ml. 

C%»r«a  ,■ 

fBlUea«K46l. 

^^^    ftitwuiT**.  k: 

Bncnlcv  &59. 

iulpburie  iHtd,  529. 
ercol,  879. 

^^H     Ml»a,»4«. 

CBUbBT  be*ii,  394. 

cimlaifbfB,  138. 
eblaral,  199. 

lpB«B«aBiihB,  733. 
bBlUdonna,  742. 

Ar«ftr«f  •oafMf  iM  / 

oonism.  350. 

■ulpboDkL  309. 

knUpjrriii,  701. 

tetruDBl,  310. 

■             fltelwima;  T7a. 

broulil*  (iX  troo,  i^. 

IrlooBl,  319. 

■             «q|ot.SM. 

oloctricit]',  9T. 

Cbaa; 

^M       CWvAral  aceifcaMiir : 

lab«IU.336. 

amoUci,  727. 

■              MdkWtl<i,  74S. 

•odiBa  bn)inlil«^  319. 

Oomdglom<tM  : 

^P              MCuvlara  bf«Bi)4«,  Blft. 

•olpbonk),  }0V. 

ullric  Bold.  918. 

■UjohuiM^  S84. 

cbioDiie  acid,  914, 

j>bu«))tiuniii.  &36. 

liao  oiUlo^  903. 

OBrbollc  Bald,  859. 

MUMiui  bmBld«v  81i. 

CKrttMie  i»U*i*iull  alOBy; 

OMty«atiint  of  9raiB.* 

OiUbBr  bOM).  304. 

eUMrtum,  776. 

•iMtrioIVf  *^ 

Oirr  AiMi*  ; 

erRot,  880. 

oltro-h^dnMblorio    Mid, 

Cb«jM*ii'oH,  ArjKitie: 

MalBm.S91. 

531. 

ailro-bydroohlorie    Bdd, 

H«h*lMlM,W». 

OM,  a  f  «iMr(iI  ; 

531. 

CkoqaalB't  Mit«k  913. 
hjdntm  dtoxid*,  990'. 

Brown  nUtarOk  916, 

flBlooMl,  793. 

I>over'a  powdar,  835. 

OBlbinlM,  753. 

kj4n^«a  Mretid*,  990. 
Hlatioa  at  mutaiio  ui' 

but  batfaj.  830. 

•mBlicB,  727. 

dlBpbotBttca,  931. 

B I  trie  add,  539. 

tnta,  91 S. 

ftloobol,  849. 

Oonffii-^m  of  •jn'<*«l  oord; 

wmaifi  •Hl>lln*t«,  913. 

boMaot,  716. 

ergot,  880. 

bUok  MIt)  TvUov  wuhM. 

•matidf,  728. 

(hngaMiiM,  rtmal  ; 

979. 

oupMorium,  719, 

JuBlpor.  819, 

xz 


WDEX  OF  DISEASES. 


Gonftmetiviti* : 

ftlam,  48fi. 

oitrinv  ointmMit,  W. 

oopper  BalphkU,  50S. 

titbium  eu-boDirfay  809. 

nKphtot,  978. 

iilTernitimU^&Il. 

7«llow    mvnuria   oaddi^ 
678. 
Oo>utipatio»  : 

aloM,  788. 

alam,  486. 

bUck  dnuiKht,  779. 

blue  man,  783. 

(Mlorael,  783. 

oompound  oAductio  pUb, 
777. 

belUdoDiM,  240. 

diluDta,  931. 

Epsom  Bait,  771. 

figs,  764. 

fluid  eztTMt  of  rlunmni 
punhiftDft,  768> 

■U7GhDiDe,  288. 

toMuia,  768, 

noerml  trMtmu^  749. 

CaUbu  b«Hi.  304. 

oaaoftTft  MCTftdB,  768. 

oMtor  oi],  760. 

wthutioB,  751. 

podophyUnni,  778. 

nugnesift,  767. 

molMflB,  754. 

oraokad  wImM,  784, 

bran,  754. 

piUi  of  akwi  Htd  Hafet- 
1dm,  789. 

iiiibolt«d  floor,  764. 

Indun  mMl,  764. 

foroed  eDUDkta,  760. 

rhubarb,  786. 

■olutioB    of  mtfriiiw 
oitnt«,  77S. 

■alpha  r,  758, 

tamarinds,  766. 

gamboge  782. 

nidlits  powder,  773. 

croton  oil,  788. 

wahoo,  766. 
Conttuioni  .* 

icbthjol,  818, 
Con»uUioH»  : 

anaestbetiM,  132. 

amyl  nttritv,  330. 

aaafetida,  118. 

eamphor,  122. 

chloral,  199. 

emotios,  727. 

gariio,  869, 

IobeUa,S36. 

mnsk,  116. 

potaMian  bromidt^  216. 

traatoiMit  (^  44, 
Coryma: 

amjrl  oitrits,  830. 

binooth,  499, 

oampbor  msntbolf  (ooto) 

869. 
ODoaine^  289, 
orMol  Iodide^  988. 
onbeba,  826,  896, 
•rrhiuM,  895. 


OarjfMa: 

glvoorii),  926. 

lohthyol,  819. 

loeophan,  988. 
Ctyugh,  to  fMiel  .■ 

belUdoaoa,  248. 

pnwio  aoid,  487. 
tt-ampti 

salpbonal,  209. 
CVoMoa  o/pr*gmamiiM  t 

MoT^  199. 
QtMip,  wtMmbnmouat 

alum,  486,  741, 

Coxc'b  hira  ajrap,  869, 

emoUoa,  727. 

gljoflrin,  928. 

Ipocacoanba,  732. 

jaborandi,  842. 

lima-water,  940. 

msrourj,  689. 

yellow  moroarto  rabaal^ 
phat^  678, 
OmU: 

■olntion  at  gntta^Mroba, 
933. 
C^ttitit,  amwumiaMii  t 

benioia  aoid,  893, 

borie  aoid,  975. 

oreolin,  987. 

hipporaU  of  lima    sal 
lUhia,  <D0U)  890. 
OgttxtU,  ekronie ; 

arbntis,  816. 

betbol.889. 

boric  aoid,  976. 

baobD,8l3. 

oatnpborio  aoid,  US. 

flau««d,  918. 

iodine,  588. 

oaphtol,  977. 

pamra  brara,  813. 

nra  unl,  816. 

tuTpentbie,  821, 

oop«iba,824. 

oanthaiidea,  828. 

aaliojlio  aoid,  88S. 

resorein,  873. 

sea  may*,  817 
C^ftorrAcK*  ; 

ergot,  881. 

D. 

DubiUtf: 

•iMtridtr,  97. 

pruno*  Vtrgiaiaa^  717. 

ood-Uroroi^OO]. 
Detirivm  cjf  tow  /uMn  t 

musk,  116. 

Talenaa,  118. 

OBium,  171. 

ohlon),  197. 

blisteiB,  899. 
JMirimm  tr*aum»  .* 

digitalii,  S94. 

brominated       oampbor, 
124. 

Twatrom  Tirida^  4S6. 

hopi,136, 

hyoMine    bydrobromate, 
190. 

opium,  171. 

oblorat,  197. 

orotoQ  oil,  783. 


Dtlirium  trtwunt  .* 

poUaiom  bf««id%  S16. 

Taleriao,  118. 
Dementia,  teniU  : 

potMaium  brootid^  818. 
Deprtteion  : 

treatucot  0^  4A. 
Dermal  growtkt ! 

ohronio  aoid,  914. 

DiMie  aoid,  913,  914. 
Diahelet : 

antipyrim,  793. 

uoflLiarin,  027. 

opium,  172. 

riyaerin,  926, 

jambol,  817, 

lithium  fiarbonat%  M9. 

piperaiio^  819. 

tbymtd,  870. 

aalol,  688. 

ergot,  880. 
IHahtttt  ituipidut: 

antipyriq,  798. 

ergot,  880. 

opium,  172. 
Diarrkaa  ,- 

aromatioi,  718. 

taimio  aoid,  480. 

oalolum  oatboaata^  S41. 

Caatillon's  p«wdw,  941. 

oatecho,  481. 

oooa,  279. 

oold,60. 

erMovto^  887. 

antaoida,  034. 

luematojiyloa,  48L 

biamath,  409. 

biamnth  and  ammonium 
oitrate,  602. 

lead  aeetato,  498. 

oil  of  o^upnt,  722.      ■ 

thymol,  871. 

ayrap  of  lime,  948, 

ipeoacuaoba,  733. 

jambul.  817. 

•ulpfaorio  aoid,  628. 

magnesia,  767, 

naphtol,  978. 

nitooas  aoid,  630, 

oampbor,  122, 

Uope'a     oampbor    mix- 
ture, 530. 

opium,  172. 

pepsin,  954. 

reeoroln,  878, 

beUadoona,  242. 

■odinm  pbonphate^  772. 

stryohnme,  286. 

oaatOT  oil,  780. 

rbnbarl^  786. 

rhatany,  482. 

ergot,  870. 

lime-water,  940. 

earbolio  aoid,  689. 

kino,  482. 
IHarrkaa,  ehro»ia  t 

biamath,  499. 

biamath  and  amnuninm 
oitrate,  602. 

oopper  aolpbaU,  604. 

ferrooa  aolpbata^  623, 

magneeia,  708. 

ooiwiba,  824. 
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xzi 

^^Bbrr4«M,  i>lrM<e  .• 

ttftmlrry  : 

^^^K     mtfA,  sn. 

luUnai,  &K«. 

pOtaMlMtt  iodu^isa. 

^^^B    Bltt^bjtdrooUocto   wld. 

i|i«ii*«iwohB,  73s. 

Eff'iuitut,  pttmnt : 

^^V 

caJumd,  7  A3. 

DOtMlllUIl  iKU4%  M0. 
ANpAyvcBM  .• 

Mdlwn  plMfftlutab  717. 

eHtoroU.7M. 

rtUB  uiile,  M2. 

«a(»iKItM> 

qaabnobo,  &ii. 

■Ine  ivlfihAUi,  ilU. 

crKol,  JtTf. 

atrrobnine,  288:. 

trMlmmt  of.  IBC 

nK|<)dat,  0711. 
iMiAMiiiini  oblonta,  808. 
likxiiMd,  9 IK. 

Bmpfoma  : 

ervowU,  847. 

Jiiiakainm  a/  i*»rt: 

indlDe,  &87. 
iodoronn,  40». 

dlftUlb,  3VI. 

■l/eeriB,  ttUA. 
faraod  RwBuU,  7M. 

Kiii*»lUri«,  ilX 

SlutamrdilU  ; 

i>tf»ioii>-it  (■/  (tiiMMeA ; 

Oj/rmrmtirriunt : 

m*nuTj,  M9. 

Dkphbl,  »7«. 

%iaj\  Bilril«,  UO. 

fWrfnartn'rJj  .• 

Viphtktria  t 

oleics,  747. 

bydrMtinia*    hydraehlo- 

brauie  mU,  101. 

•pin),  844. 

rat«,  K02. 

bnrie  Mtd.  »7&. 

uiCip^ria,  703. 

filten'itt : 

cmWUs  Mid,  u«, 

gtMBjrpU  imdlvii   «Qrt«z, 

»92. 

■lUuw,  9I«.                                                  1 

mU,67. 

OaIoid^,  784.                                                 1 

^^^^      anoaoU,  SS7. 

f  iBgw,  730. 

ms^Mioni         «alplwta,                           « 

^^H     k94i«abisrtoMU,»)l- 

bjrdrmatfaina   hjdrooUo- 

771.                                                        1 

ral«,  892. 

gpiuin,  172. 

V                   brAMfM  pMDXUl^  980. 

b*IUdaQDti.  340. 

■Uf  cr  mtimt«.  513. 

K            nMraiiL«Vs. 

imiu|>bur,  131. 

oblorine,  96V. 

gUAilM,  SU. 

autor  on,  781. 

CUUOB  KMt,  82S. 

lUxsowl,  918. 

^^^m     pouaraiB  ehtoral^  8«T. 

Mlution    of    AmtBoalaia 
kceUU,  843. 

aUpporf  olai,  918. 
Snteritia,  «4«(nH*w«  .* 

^^B     Iftjmd,  <7I. 

Djfptpaia  : 

saloonal,  T81. 

^^^^      tiaatimof  inrie«klDrult^ 

•kobol,  3YT. 

oblau,  173. 
nliau*  fulra,  918. 

■                  M3. 

ftnCadii*,  (84. 

■              EB«-«Bter.  MO. 

cb*r«wU,  «M. 

AuMod,9l8. 

H                MJU7U11  add,  ADA. 

ekleiutn  chturitia,  Ml. 

fykemerai /rctr  : 

H        Jhjiilin-iijc  pa/«d|pi»; 

KioRtT,  7MI. 

■euotto,  «U. 

■               alMltiailT,  M. 

bjrdtMtui,  889. 

Xpitlidjfmttit  .• 

tiydrooUlurid  Mid,  528. 

•ilrv  BttnUs  ^1^ 

■              MunUiatisB,  111. 

Diftll,  DM. 

SpiUp,f.- 

pADvnwtia,  9J4. 

MNftMilid,  70». 

■               tufptaOM,  821. 

p»|Min,  VU. 

■nnoaiina  bniiBidoi  318.        • 

■              uilihir4n>pta,  r»a. 

bMu.r«i 

itMiMr,  T3I. 
HitH«  Mid,  8». 

ftujl  BlLrito,  320.                     ^^^^H 
utlprrii,                                   ^^^^H 

borte  mM,  978.                         ^^^^^1 

UMcn,  «»>. 

■•plitol,  978. 

bniDidc  of  goU.  831.              ^^^H 

wVetDSt  Stti. 

kMfelidB,  Its, 

faronldo  of  rBOtfihar,  133.        ^^^^^H 

«iOMMl.Tll. 

•ilrvr  nltrftto,  612. 

Okloinai  bminidc,  041.                     ^^^| 

•odisn  Mrboaata^  988. 

O»aipbor,  133.                           ^^^^^^| 

«aa«»llwte,  411 

■trfchola^  280. 

■raetioR,  738.                             ^^^^^^H 

WMllMkSU. 

CU>Ur  bMa,  804. 

R-cot,  888.                                  ^^^^H 

dlffiUH^  3H,  7flt. 

tAmuTuin,  018. 

Cklkbw  baan,  884,                    ^^^^H 

«kl«dBM.  78f. 

tonb«Be,800. 

hydiMUviiiv  h^dniehlo-              ^^H 

botb«thii,UO. 

wkboo,  7M. 

nt^  892.                                     ^H 
hydrobmafo  bbM,  ttO.                ^^H 
lithinm  broBid%  S»9.                  ^H 

JiliMiil.  WL. 

CtXaiM  b«w>,  304. 

flUiiilin,  gl>. 

qotbrMbo,  3H. 

iDboQa,  888.                                    ^H 

pVtoiiiwM  blUrtiBU,  002. 

nrjoboiiifl,  Si^a. 

pwldohydo.  31L                           ^^H 

■MMriu,  791. 

ZffnrtA : 

potAKlun  brooild*,  819,                 ^^H 

MMga^SU. 

voaiiiiB,  SAO. 

ikntonio,  t>47.                                 ^^^| 

■MMMiilt  of  altr^  r«. 

■Ur«r  aiuai«,  All.                          ^^^| 

Ml. 

■. 

MmhMtku,  41*. 
P|Nffl,  FM. 

Earaekt  ; 

hncla%  S91l 

■uIpbooAl,  309.                      ^^^^^H 

nmtrlB«,  444. 

Jr«Mma.- 

i1d«  oxlde^  808.                     ^^^^^H 

«*p«i«um,  731. 

MWBk,  »»r. 

Spinmri*                                      ^^^^^^1 

MBipbor  n«Btluil,  (aoM) 
mMthol,  (W. 

tuDlo  Mia,  488.                   ^^^H 

«rr>4,n8.                              ^^^^H 

■oU.7ft. 

ichtb/«l,  819. 

rMorelB,                                  ^^^^^1 

•MkUa,  9<7. 

gljccrlB,  92^ 

papain,  9M.                            ^^^H 

BfMBStah  4v7« 

Mpbtel,  978. 

Xrynjuliu .'                                                     ^^^^1 

la4HMirt%4M. 

tioo  oxtd*  ointnMM,  M8. 

boBwk  Mid,  898.                            ^H 

■aliiom  KcM.  ftSO. 

pBpftlD,  If60. 

borio  Mid.  978.                                ^^ 

•rUn.  1!2,  171. 

rMorsin,  87S. 

«r«ofot<^  887.                                           J 

Zzii 
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nmnu  lolpliati^  US. 

iohthyol,  619. 

iMUadoBiu,  Sit. 

antiprrin,  702. 

pilocvpinv,  Ml. 

qniniae,  ftU. 

iodin^  £86. 

cartMlio  Mid  isjMiiou, 
860. 

tinetnn  of  terio  ohlo- 
rid«,  btZ. 

tUrw  aitnU,  blU 
ExaMktmata  : 

■tamonU,  868. 

aooaite,  156. 
Exopkthatmie  goilrm  t 

lodina,  586. 

ptorio  uid,  661. 

aputoine,  4S0. 

ftrophuitliiu,  416. 


blMk  dnnght,  770; 

EpMm  salt,  771. 

UnBMd  oU,  tfSS. 
Failvn  of  k»<trt : 

aloobol,  875. 

amnoiiim,  358. 

diffiUlu,  891. 
Fattg  heart  i 

amjl  nitrite,  880. 

eonvalUria,  41 S, 
Fa»ct9,  irritaliom  t>ft 

giuu  urabic^  916. 
Fatteiti*  s 

■Utw  Bitnttc,  511. 
Fa,vm» !. 

D»pbtol,  978. 
F««hl*  digtttion  t 

feedios  in,  SO. 
FtX,  Umdm  ! 

tunla  Mid,  480. 
FtUmt 

«»rbolio  Mid,  6W. 

ooeaine,  260. 

■Uv«r  nltrmt^  61S. 
Fetid  txp«eloratiom  t 

CMboUo  Mid,  850. 
Favar  : 

MeUaUid,  70S. 

•ntipyrin,  70S. 

barl«;  water,  9S0. 

kairin,  712. 

di«italii,  895. 

thallin,  711. 

Monitc,  455. 

MM,  59. 

•hlmL190. 

gdMininni,  886. 

brdrosUotio  Mid,  MS. 

aentral  mlxtoi^  801. 

nitiio  Mid,  580. 

phflOMBtiiL  700. 

phenoooll,  711. 

unmonia,  858, 

■aliofUo  moid,  881. 

tanuuindi,  755. 

tartsr  aniatia,  4S8. 

Ismon-jiiiaat  478. 

quiaini^  888. 


diapboratioi,  888. 
Jaborandl,  841. 
•olution    of     pfltanlBin 
oitrata,  801. 
Fibn>id  tuman  o/»lw^ut 
•rgotin,  880. 
goujrpU   radiok  tortax, 

Fimurt  of  mmm  ,■ 

belladonna,  241. 

beosoio  add.  89S. 

oooaine,  268. 
Futttla  : 

ereoeote,  687. 
/V(M(-5*tM  i 

iebtbyol.  819. 

onoMte^  667. 
IStmmeUa: 

BmBoiu. 


Oalael&rrlKta  i 
ergot,  879. 
belladonna,  S48. 

aodiora,  937. 
Oangrette  i 

nitrio  Mid,  &S9. 

earbolio  Mid,  659. 
ffaiwraiie,  Aoaptfoi; 

nomine,  014, 

Bitrio  Mid,  529. 
Oattralgia  .- 

alum,  485. 

bismuth,  501, 

manganese  526. 

pnusio  acid,  487. 

arsenio,  558. 

eaHaoUa  aeid,  859. 
Oaatrie  eatarrk  t 

ammonium  obloride,  854. 

ealoinm  ohkride,  941. 

pMain,9&6. 

bisnintb,  501. 

hydrastia,  888. 
Oa»trie  erUit ! 

antipjrin,  708. 
Qattrio  idetr  i 

oil  of  turpentine  821. 

reeorein,  678. 

silver  nitrate^  512. 
Oattrw  tiawiSMMM  ; 

antaoida,  934. 
Qattriti*  t 

•IlTer  nitrate,  512, 

Termtnim  riride^  485w 
Qa»tro-«HteritU  i 

ohlorine  irater,  060. 
Oland;  mlargod : 

ammoniac^  856. 

ammonium  Iodide^  500. 

eaibollo  Mid  inleoUona, 
660. 

eoniom,  850. 

iodine,  587. 

iodoform,  596. 

mereuiy,  569, 

snlpburated  lime,  YM. 

eodJIrar  oil,  601. 
Olmuiowta: 

atropine^  248. 


tballin,  712. 

tiafltnre  of  ftnio  eblo* 
ride,  528. 

bupentin%  8S1. 

oantharidw,  828. 
Ooitrmt 

iodine^  886. 
Oonorrktaa; 

aatlmmjr,  4S8. 

arbntin,  815. 

diluaots,  081. 

thaUln,  712. 

beosoto  amd,  692. 

bismath,  400. 

eiMlln,  067. 

hydro^  diozld^  080. 

bydrogen  peroxid^  080. 

oU  of  sandal-wood,  817. 
868. 

oil  of  erigeron,  818. 

potMsinm  bromide^  817. 

tartar  emstie,  438. 

nva  nrti,  814. 

pateira,81S. 

oopatba,  823. 

enWis,  826. 

kawa,  827. 

hydrastin,  888. 

matieo,  826. 

<^ulninfl,  642. 

reaorein,  673. 

silTor  nitrate,  611. 

sea  maya,  817. 

lino  aoetate^  504. 
Oonorriutal  egititU  i 

btAbol,  689. 
Oonorrkaat  rk«umatt»m  t 

aaUpyUe  aoid,  688. 
0o»t: 

fttaenie,  558. 

oatbaities,  753. 

aalioyllo  Mid,  688. 

ether,  142. 

iohthyol,  610. 

lithium  earbonats^  800. 

magnesia,  757. 

ood-liTor  oU,  603. 

oolebiflum,  812. 

piperasine,  810. 

potassium  iodide,  588. 

mbe&tdents,  905. 

strontium  Uotatat  812. 

sulphur,  766, 

Bulphnretted    hydrogen, 
857. 
Oout,  r»troo*d*mt  i 

ether,  142. 
Oran*iar  eomjtmetivilit  t 

oopper  sulphate,  505. 
Om»»lation;  exmbaramtt 

burnt  alum,  914. 

oopper  sulphate,  914. 

tine  solphate,  914. 
Ormtl: 

diluents,  931. 

stigmata  of  Indian  eom, 
817. 

waur,  785. 

bensote  uid,  692. 

potassinra  salts,  80L 
Qnxiat't  dxttatt : 

iodine  586. 
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^^pSBUmKiMi  r 

ffrmi<tnmtihf*ia,  ST. 

Herytt  .• 

flpvMM«M. 

IItmi<r<tnim  : 

aa|ibUi),  978. 

•uopliuiUitu,  419. 

RBtip^rla,  TO^ 

bettwIoanK,  348. 

Gummula  : 

Htmipitgitt ; 

clMtricItf ,  91). 

ohlonO,  199. 

Omm*f  r«(nietit>n  of: 

■tryohnlns,  285. 

ether,  142. 

lodlH,se7. 

nuufftfe,  Z5, 

tuiuk,  115. 

•Mld,«9. 

«U  of  unber,  124, 

K.     i 

ralphoB&l,  209. 

fwTviu  lulptuu,  522, 
UoDie  Mid.  4^0. 

Bonrtemut : 

ffcai  <([<•*•«(«■' 

eut>«b*,  RU4. 

McBf«t'i  volntke,  S33. 

OtI  of  torjMiiilD*,  821. 

Botpital  aamyreiu  i 
broatiDo.  914. 

tkiiatc  mM,  Mil. 

BtmttrrAtjff  : 

Smi»l<tn*  : 

unyl  nitrit«,  330. 

Bitrio  Mid,  529. 

pOllo  Mill,  4S1. 

MIrliiicuiiU.  47T. 

Hjfdrtte^le  t 

twpsntUits  621. 

er«<Mul«,  C67. 

iodiiw,  587. 

fefiia,  4U. 

hjrdrutiuliiv  bydroeUo- 

eutolio  Mtid,  909. 

nM,  392. 

Bif<ir<myhalu»  : 

nUk  actd,  48t. 

iMd  »o«ui«.  4^8. 

iod<>fonii,  593. 

Ho[i*er«  Mlutlon.  523. 

potauinm  lodjd*^  980. 

iMd  »oeUU^  494. 

oil  of  eiij^ruo,  810. 

Hgdropint-hia  : 

Umw>l'>  MluUoa,  &23. 

uil  of  turpmlinv,  H3I. 

wcbuutios,  909. 

opinni.  lit. 

Ml  or  turpmUM*,  SSI. 

Biilpban«  Kcid,  937. 

OMBitia  pouab,  919. 

nwtiao,  839. 

potMcinm  ohlorati^  997, 

flrp*,878. 

Bjperiimitw,  pvlmmmary  : 

^^H 

ouiaiDs,  389, 

•TKvl,  I^Hfi. 

^^     «tXal,8T(l. 

Uanic  koid,  489. 

Bypermikfia  : 

Jfind«,  Ji0im/rett»n  a/ ! 

Btmarrkoid*  .- 

clootfirily  in,  93. 

atmtiiu,  W7. 

OoCKins,  3419. 

MKioitp,  450. 

l^drngeH  pwazlda,  VdO. 
ouliv  Mid,  4r». 

anwnmU,  749, 

Bjfperrme»-i»  • 

UiiBi<i  meid,  480, 

Ircfttmroti  728, 

■trunanlan.  253. 

Bgp»rp^rr*ia  1 

B»f/fW*r  .- 

glyewta,  926, 

quinine,  ft.lft, 

COWtM,  SW. 

lodotorm,  999. 

nUtcjIio  Bcid,  083. 

•(■Uiiw,  US. 

potenluni  ehlomt*,  808. 

Byptrtropky  */  koartt 

nmnAu,  S7X. 

lulpbor,  75S. 

Moonilv,  4.'i5. 

B*a4afk« : 

aloM,  798. 

dtgkutii,  391. 

■mnooU,  SAS. 

oub«lw,  tf28. 

T«rairuin  viride,  (39, 

totwooo,  344, 
crfotio,  881. 

BifptrtTopkf  of  lUerM  i 

trtoK,  889. 
Bjfp«cho»drion»  : 

OAffcles,  499. 

Bwpatie  a  (•CM*  ; 

^^.     «t«t,9M. 

UDDHDium  chlorld*,  854. 

alooho),  976. 

^^B     ■■ffB«ita.7». 

«Hh«Totici.  909, 

oodcllt^  184. 

^^^V     •■•tlw.TTT. 

Btpalit  tvtiv  : 

vlectrioltjr,  97. 

^            iiltro(1jrocrlii,  S3S. 

Kujl  Tklniuutc,  333. 

BjftKrin  ; 

^H             pkaftMtUs,  Tifl^. 

Brpalie  fonjtrlivH  ; 

BOttpjrrin,  702. 

■            nUduie  Mid^  117. 

vmcUos,  r27. 

BOllfMJIBOdiCt,  119. 

nilrlo  Mill,  J30. 

brominBtcd        OkOiphar, 

■              utaadt,  934. 

aitn>-hjrdnrahlori«  Mid, 
531. 

184. 
cocbIb*.  249. 

■              MoolU,  455. 

dudelLon,  818, 

oraoBola,  697. 

■             KdoaUina,  411. 

lamiui.jaiea^  472. 

gold  Bud  tadiun  ehloridCb 

■              Miyl  BitrlM,  339. 

ohlarina,  999. 

5r«. 

■              Maiia^499. 

■odinn  pbotphat^  TT2. 

•pvKttne,  419. 

^H               eonraJlaria,  41S. 

Btpa  tie  torpor  : 

niuk,  115. 

■               digltklli,  381. 

Kmnioalnai  eblarlda,  854. 

poUuiuu  Iminide,  315. 

^H               Uoffmuiii'i         taodjat, 

lemuo-juloa,  4T2. 

VBlei-iBB,  1 18. 

■ 

potAdh  mIU,  801. 

ralttriBate  Mid.  IIT. 

^V              ipArteu)*,  419. 

oalunal,  781. 

BSBTflUdB,  IIH. 

H^               UnipbABtltiu,  410. 

CBlbMtin,  753. 

e«n)pbur,  1Z3, 

H                 vara4miB  vUid*,  4SS. 

dllucttU,  931. 

oonlgin,  35  0, 

H        Owmf*/wlmn  i 

bu«xaeiiin,  818, 

electric  it;,  97. 

■             MlNhel,  in. 

■odium,  R3T. 

BavMbetifi*,  112, 

■            uunanU,U9. 

Wkhou,  758. 

«lb«r,  142. 

■             aarl  nlLriti^  290, 

ehinu,  718. 

oil  of  wommed,  944. 

■             akf«ln«,  4IQ. 

BepaMi*  : 

oil  of  Bnbrr,  124, 

■  aaBlMr,  in. 

■  4^ttaiy,I9t. 

Mnmoniam  ehlorido,  854, 

ini-rcury,  58», 

pillt  of  bIoop  BBd  BMfot- 
idB,  709. 

^m             DifM^ly«aHn,  139. 

nitni-tifilroeh torio   Mid, 

■odiaiB  broailde,  319, 

^M         Arfie/rawr  • 

5SI, 

TBloriBBBte     of     Muao- 

H              Mtip^riH,  702. 

Bemia  .* 

Dinm,  117. 

^B              praaii*  Vlrj^DlBBft,  7lfl. 

BBwIhwi*,  132, 

rmhiriBaBio     of     laiyl, 

B             cold,  &7. 

foraod  cneoiAU,  T99. 

3W. 

^^^^^^^^^^^^^^^^^^^^^1 

xxtr 
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Hysterical  eonvwlitoiu  : 

MiaatheeiA,  133. 

aotipjrm,  702. 

potsaiain  broaiida^  S16. 

oamphor,  122. 
Hj/iUricat  pamlgnt  t      , 

clootrioitj,  W). 


Ickikyon*  .* 

Dftphtol,  078. 
Impotence : 

turpenUiie,  821. 
lucontiiumee  of  urine  t 

utipvrin,  703. 

bttlUdoniM,  210. 

bmaidtt  of  iron,  52fi. 

«hlorftl«  199. 

■trjohttine,  38S. 

toirontioe,  821. 
Indurated  glande  : 

ioditM,  687. 

mennii*!  ointment^  871. 

meroarial  plutor,  871. 
Infantile  eolie  : 

M»f«tidi,  118. 
In/'atUile  eonvnUione  : 

uiMthaUoi,  132. 

BM^etidJs  118. 

brominKtad        "*T"pTwT. 

in. 

oUormI,  in. 

oU  of  unbor,  121. 

guii^S&O. 

pfrtaninm  broinlday  818, 
I^fantite  diarrkaa  ; 

uitipjrii^  703. 

••diniB  pbo>pb«t«t  717. 

thjmol,  071. 
Infantile  paraljfeie  : 

•iMtrioUf ,  80. 

tnuuge,  28, 

■tiycbnine,  388. 
If^lammatieme  : 

bonx,  978. 

oold,M. 

Iwd  wwtato,  108. 

bUit«n,899. 

tftrUr  emBtio,  138. 

m«rcDr7,  688. 

ouboUe  Mid,  880. 

stnunoniatn,  253. 

flopsibft,  823. 

■Uver  nitnta,  613. 

■olation  of  ImmI  inbftoe- 
taU,198. 

tonbnit^  860. 
Injtammalvrg  fever  ; 

tJuter  MBotie,  438,  SSI. 
Injluenea: 

luphMl,  079. 
Ineanity  : 

h/oMiia*  ItTdnbroBute, 
ISO. 

kjaeajnauiM,  381. 

potMdnm  bromide  818. 
Intermittent  fner  i 

•myl  nitrito,  830. 

•mnonlnm  oUorid%  881. 

Mienio,  888. 

Miol,  881. 

oblorofomf  180. 

dli^ontioi,  838. 


Intermittent  feeer  t 

vaoeljftvu,  819. 

gsbemiam,  SSS. 

ipMMQ&iibft,  7SS. 

bot  bfttbi,  8S0. 

piporia,  721. 

quinine,  610. 

wlierlie  uid,  883. 
Intertrigo  : 

duUt,»ll. 

iohthjol,  819. 
Inteelinat  afowy  ; 

CwMmt  hena,  8*1. 
Inteetinal  eatarrk  : 

unmoniuiB  obloridi^  8(1. 

bydnatia,  881. 

nnoaijftaa,  610. 

foraed  enemsta,  780. 

Cklabv  b«ui,  801. 

a^ibtalin,  977. 

itjmci,  671. 
IntettieuU  ^ftpepeia  t 

Cftbtbu-  b«u,  301. 

bjdrooblorie  Mid,  838. 
Inteetinet,  inJIammaHon  i>f  t 

ilippory  dm,  OIL 

Mtoutioi,  783. 

nif  bUlin,  977. 
Intntetteeeplion  .* 

foroed  oocmsta,  780. 
Iritis  ! 

fttrofdnc^  217. 

meronT7,  869. 
Irritable  bladder; 

hop*,  126. 

bnahn,  813. 

panim  hnrn,  81S. 
Irritable  heart : 

digitalis  893. 

■putoine^  119. 
Irritative  fever*  i 

ftMakitakl88. 
Itek: 

giyoaria,  938. 

lal^mr,  788. 

Jaundice : 

bine  tMMMM,  763. 

■oiUio  Mid.  178. 

smeUoi,  727. 

fbrood  enamaU,  78A. 

lomon-Jnioo,  173. 

■itnt-bvdrooblori*   add, 
831. 

poUMiuD  mU%  BOl. 

««loai«l,  70S. 

ipeoMMkoh^  783. 
JoinU,  ekronie  ii]fintnmution 
of: 

bliaten,  899. 

ood-Urar  oil.  803. 

gold  iuQd  todium  oUoridey 
680. 

maroarial  plHtar,  871. 
Joints,  enlargrd  : 

uumnlao  plMtor   with 
moTooiy,  wOh 

MBiom,  360. 

lodino.  686. 

ood-Uver  oil.  803. 
Joint*,  tiAereutoeie  eft 

iMloforB,  696. 


X. 

Kelmdt 

iohthTol,  619. 
KMmAiHs : 

atroplM,  317. 
Kidnejft,  oongeelion  t^t 

gin.  816. 

flaxseed,  918. 


Labor: 

ftDMtbeaia,  131. 

uitipyiln,  703. 

oreomi,  967. 

ergot,  876. 

quinine.  681. 
Lnryngismue  ttridutmt 

antipjrin,  703. 

belladouM,  310. 

ablonU,199. 
ZarjTH^'ttt  .- 

MnmoniuB  oblorida,  880. 

«aaD|>lM)r-n«Bthol,  ^ot«) 

oocaine,  289. 

dibienti,  819. 

gelsemiom,  338. 

gljoeriQ,  938^ 

1odol,608. 

napbtol,  978. 

narootiea,  850. 

moronrr,  889. 

inhalatioBi,  818. 

ailver  nltntt^  611. 
Lead  pamtyeie  : 

Btryobaine,  388. 

eloctrieitr,  99. 
Lead-^toisoning  ; 

Btropin^  310. 

alom,  188. 

■nlphoiifl  uld,  83S. 

treatment  of,  194. 

atrrefaniae,  386. 
£«pra; 

iehthjol.  819. 

ammoniam  iodida^  8M 
Lenoorrkaa  : 

biamath,  199.        * 

ereoaote.  687. 

tannie  add,  180. 

ferrio    aaaHMinn    aol. 
pbate,  636. 

lodiae,686. 

potaaaiom  p«nn^M;aDat«^ 
988. 

reaordn,  673. 
XtftubjMita.- 

ergo^879. 

eold,  68. 

iodofonn,  898. 
lAekvn ! 

araenic^  887. 
lApofeat 

icbthyot,  819. 

•odium  lAoepbate^  773 
Lohar  pneumonia  i 

quinine,  638. 
Locomotor  ataxia : 

antipjrin,  703. 

diver  nttrat^  611. 


^^H 

iNJ>EX  OF  DISEASJSS, 

^^T 

1 

^^^m        aevUiitliJ,  mi. 

itttaneKatia  : 

N. 

^H 

fticohui,  nt. 

^^^B 

^                 Utip^rin,  703. 

eoBKlDti,  260. 

Xartvttf  poitontHf  .• 

^^^B 

^^M                  phpnaK^lln,  7V9. 

Memin^itU  : 

kpotnoruhin*   bjrdroeblo- 

^^^B 

^H                   Mdiun  j-t-.-j.w-t-  {note) 

culd,  57. 

^^^B 

^B                        773. 

3ltii'tpa»»tU  tgwtfttomf  : 

•■■Uai,7>«. 

^^^B 

^B                eodllTw  oil,  toi. 

pnta««tiUB             briMiklc^ 
317. 

ipMaMMRh*,  7SS. 
ntutArd,  741). 

^M 

^M             iebthyui.  am. 

Menorrhagia  : 

tiuf'  eulptiate,  741. 

^^^M 

^^^^H           poUMiuin  loUiil^  &SH, 

ftloM,  7BV. 

Natul  ealarrk  s 

^^^B 

^^^^^B          anli^bur. 

oil  gf  MigMWi,  81ft. 

bjdniUa,  8«B. 

^^^B 

^^^^^^^StH^iriri 

erccwotv,  BS7. 

enoklypliu,  861). 

^^^H 

^^^^■7      6*"  Rov  si»-wi»uM. 

bjriJrMtioiAO  bjdroohlo- 

Ntieront : 

^^^B 

^^^^^KjEapM  .■ 

nit«.  b9i. 

B&rboUo  Mid,  8M. 

^^^H 

^^^^"^      Mvenle,  911. 

n«,  mi. 

N«pkriti»  ! 

^^^B 

^^r                WMoio  iodUUt  iSS, 

MTiBV,  ML 

bellMlaDiuL.  241. 

^^^B 

^H                 OMitfeArUia.  MZ. 

•rgo(,87a. 

aaJMne,  41(1. 

^^^B 

^H                 lehthjol,  CI  9. 

sBlomd,  791^ 

^^^B 

^H                        gWUMul,  W. 

Jhborudl,  1441. 

^^^B 

^H                  phovpluinii,  ASfli. 

dtgtUIlt,  3««. 

jHiliwiiiuti)  biUrtrMa,  HOI. 

^^^B 

•olutwa    vt   •nnaainm 

iiKhuiii  mill  iheutiriiuiiia 

^^^B 

^1                     t^  (loto)  MS. 

■MUta,»U. 

lalivvlatc,  7V3. 

^^^B 

^^B                 t«d      ncrauria      iodida, 

ifeiMfnuilion,   iich(«  rmpprf- 

Mratiliuu  ImUU^  8X2. 

^^^B 

^^ 

nom  t(f; 

2f*rwotit  wUiiptt  .- 

^^^B 

^^^H          wiMal,Mr. 

DvTcr's  iMWd«r,  824. 

moMkid,  740. 

^^^B 

^^^H           i«blbTi>l,  SIB. 

BliWtr.  720. 

JVerrou*  ccwyA  ,- 

bcUkdoBiu.  340. 

^H 

^^V                   «al|>hunt«l  limi^  T&9. 

lUftpboratioi.  831. 

(Uxtecd,  918. 

^^^H 

^^1            J^mftkuma  : 

hot  bftllu,  830. 

KeUttiniuui,  32&i 

^^^H 

^^B                   antegi^  Mfi. 

tfvrcun'al  *urr  MaNli.* 

iftrviima  r^eitrmtmtt 

^^^B 

^^1 

Unnio  »oiil.  4MI. 

nunpliiir,  121. 

^^^B 

^^1 

IJpiDBI,    ll'if. 

^^^B 

^B 

bcllBdaiina.  342. 

JftrwuM  rxAuMKon  .• 

^^^1 

^^1 

potsMiuu  iuJida^  fr8S. 

«lMtri«H7,  87. 

^^^1 

^^1           Mnlanat  mtmrulfia  t 

pbumiliuru*.  dSft. 
War(>urc''  Unoton,  M7. 

^^^B 

^^1                 ^niaiBi^  Ml. 

JITafntM.- 

^^^B 

^^1                  VMBie,  US, 

0raoaote,M7. 

tl'tfTOH4   hr<t'Ultkt ,' 

^^^B 

^H                  amMminm  Bfawridi^  864. 

ufvt,88l. 

oftfTeine,  409. 

^^^1 

Itttmrrkagia  t 

eainphor,  121, 

^^^1 

^B                  IwbMRiDa,  7ia. 

hjdrwtlniDB    bTdrovhlo- 

«tbcr,  142. 

^^^B 

^H                  blB«  mua,  TC3. 

ntle.  ^tl. 

T»l«rUiiBl«     of     ■anno* 

^^^B 

^^^^^           ehlnnifonn,  liO. 

M^t,  373. 
Migramt  : 

niuiu,  117. 

^^^B 

^^^^^          da«h<ntn»,  AU. 

TKleriaiilc  wid,  117, 

^^^B 

^^^^V          mlonel. 

Monlle,  4M. 

Xtneotu  irntniililf  : 

^^^B 

^^^          ■•iH^ua.SlS. 

kmtnooiuM          ohlorUle^ 

wftft'tidk,  n)>. 

^^^B 

^B                aaialBts  Sil. 

ibi. 

C4iini>bcir,  121, 

^^^B 

^M                        WMBlo,  &U. 

unyl  nltrlt*,  329, 

pdtwaluiB  bromido,  314. 

^^^B 

^m                 eoMtio^TSS. 

MtUpjrin,  703. 

pnublc  Boid,  487. 

^^^B 

bn>iiii<)e  of  (old,  331. 

TBlortao,  118. 

^^^B 

^H                 ■wUBdra,  71 S. 

OMnftbb  lndt«ii»  319. 

JVcrvoM  vomitiitg  : 

^^^B 

^H                 poUHlum  mUU^  841. 

M«liHs379. 

bydncfuio  mU,  407. 

^^^B 

^B                 mpitA,  »M. 

c*ff*U)«,  409. 

CBrbuUe  Boid,  889. 

^^^B 

^H                 krcot,  S6t. 

Mitral  iitcaM: 

Jftttivlgia  : 

^^^H 

^B                 weftlntu,  6U. 

digilBlif,  393. 
ii-lltpU  tetrrotia  • 

Btankoniiim  oUoridi,  868. 

^^^B 

^B                 >bonodl,  841. 

MMnio,8U. 

^^^H 

^B                 wU«yUc  mU,  «S3. 

ktivUltUid,  708. 

MtipjrrU,  7AS. 

^^^1 

^H                    pl<]rl«  acid,  Ail. 

^H                    Wulmrg'*  titi«tu«t  047. 

iVii*c)ria«  f>iii»«nimg  1 

blistora,  899. 

^^^H 

digiUlu,  39&. 

ttlMLtiMly,  03. 

^^^1 

^^B           Jlaliyitni  yu*tvU  .' 

Siutcalitr  rkrmmalitm  .* 

gold  uiiilMHtium  ell  lorliOf 

^^^B 

^^^K        «»oh*roH«.  yfl9. 

Opium,  172. 

MU. 

^^^B 

^^^^HV*"**' 

jaboruidi,  841. 

pbotpliom,  538. 

^^^B 

^^^r        UOftdoaBft.  S41. 

•iipslariuM,  718. 

polaMBin  bnunid*,  316. 

^^^B 

^^f                c»tbaxiu>,  7&3. 

Mooita^  m. 

(■eraCriae.  444. 

^^^B 

^B                 ehlonO,  197. 

Dovar'i  puirder,  S3i. 

boudUi^  4M. 

^^^B 

^m               «rolo«  oil,  7U. 

■utphur,  lis. 

Bleabol,  378. 

^^^B 

iehthyot,  819. 

rBl«riBiiic  Boid,  117. 

^^^B 

ptiUMiun  tgdidik  U&. 

febBBiiuni,  3.^9, 

^^^B 

^B                 blul»rv.  6». 

dik!>liur«tiiM,  882. 

CbsbbU*  IndieB,  219. 

^^^B 

^^1                 b/QAoitM    bjdrobromftto, 

ulieylieMbl,  883. 

ballBdnoBB,  341. 

^^^B 

^B 

My  lift  i*  : 

oth«r,  113. 

^^^^H 

alwUleity,  89. 

rlilnrdi  Qunphor,  206, 

^^H 

^^M       Jfotitii* 

pho^bitnM,  ^18, 

ebtorvri>nD,  l&O. 

^^^B 

^B                  b*UadoiiUf  iii. 

■tlr«f  nitnla,  113. 

crutaocblnnJ,  398, 

■ 

^^^^H 

xxn 


INDEX  OF  DISEASES. 


Ifntralgia : 

nitroglycerin,  338. 

lodofonn,  692. 

eod-lirer  oil,  903. 

ooniam,  360. 

potauium  iodide,  568. 

T«]wiuiftt«    of     unrno- 
ninm,  117. 

qninine,  641. 

epis&utios,  899. 
IfMratgta,  interwiUUiU  : 

^>iol,  894. 

uotDKtioa,  719. 

VMnla,  6&8. 

argot.  880. 

oil  of  peppannint,  718. 

phmMetin,  709. 

qninins,  841. 
Jfntralgia,  inUttinati 

ftlam,  485. 
Ifmralgia,  rkeiimatia  ■■ 

»oonite,  455. 

elMtrieitj,  03. 

potusinm  iodide,  588. 

rentrine,  441, 
Ife¥railhenia  .■ 

floe^ne,  260. 

gold  sad  Bodinm  oUwlde^ 
580. 

■odinm  phosplutte^  (Boto) 
773. 

^>art«ine,  419. 
IfmntU  i 

bliflten,  899. 
Ifigkt-pain;  fpkititit  t 

iodoform,  502. 
yight-ieeatt : 

Mftrio,4S«. 

^(im,485. 

belUdonn*,  34S. 

eamphorio  uddi  ISt, 

•rgol,  879. 

g»]lio  Mid.  481. 

■alpbonftl,  100. 

■alpliarifl  Mid,  5SS. 

tetronel,  210. 

trfanwl,  210. 

ipeoACusnhk,  783. 
Ifij^tta,  tore  .■ 

tuinie  Mdd,  480. 
Jfoetumai  orampt : 

nilphonftL  209. 
Nodet: 

unmoDifto,  868. 
Jf]/fHpkomamia  : 

byoBoine    bjrdrobroiiiAtl^ 
100. 

poteninin  bromide^  817. 

O. 
OftMtty.- 

■Mflbuin,  927. 

tr«*tment  o^  44. 
OifllrMtioN  of  tka  how4U  i 

bellsdoBiia,  341. 

opium,  172. 
(Edtma  of  ike  Imngt : 

Jftborandi,  841. 
(E»opkayH*f  ttrioturt  of: 

•lueathetioe,  182. 
Onfekia  maligna  .* 

eorroaive  lublimstet  913. 

l«Ad  nitrate,  490. 


Opktkalmia : 

fttropino,  247. 

iodise,  b9i. 
OpiuM  kabit : 

cooftine,  2S0. 
(^Mm-poitoning  t 

esffeiDO,  409. 

Ktropioo,  242. 

treatment  o(  178. 
OtmtdrovM  ■■ 

tuinio  Mid,  480. 
Oitwmalaeia  : 

pboepboroi^  680. 

pho>pb«t«    of    ealoinm, 
605. 
Otitia : 

niq>htol,  978. 

reaoroin,  678. 
Otorrktea  : 

oreoeote,  667. 

bydiMtin,  889. 

potusinm  penuagvut^ 
068. 
Oparian  meuralgia  : 

ammonium         ehloride, 
854. 

gelseminm,  339. 

gold  and    ■odinm    ohIo- 
ride.  £80. 

aatringeata,  477. 
Oxalie  aeid  diatkotia  t 

nitrio  Mid,  630. 

nitro-hjdrootilorio    aeU, 
632. 
Oxgwri*  verMtovIarit  .■ 

foroed  enemata,  750. 

iodine,  686. 

potaaainm  pennanganata, 

968. 

Pi 

Paint 

Metanilid.  708. 

ansesthetio^  131. 

antipjrin,  703. 

oannabia  Indioa,  219, 

ehloral,  199. 

axalgtne,  (note)  704. 

oil  of  oi^nput,  722. 

opinm,  171. 

pbenMetin,  709. 

phenoooll,  711. 
Palpitation  of  keart: 

belladonna,  246. 

oonvatlaria,  412. 

■partaine,  419. 
Papilloma : 

reeorcin,  873. 
Pan^giiti 

eleotriei^,  90. 

maawgey  36. 

ttryebninet  286. 
Paratgtit  eigilant : 

eonium,  360. 

hjoaeine    bydnbromatc^ 
190. 

■odium  pboapbatt^  (note) 
773. 
Paraplegia,  mgelitie  .* 

ailver  nitrate,  618. 

pboipboma,  636. 


Pmvitiv  tUn-dUeatm  t 

Mia*,  686, 

oil  of  oijupn^  tSS. 
Partmtion: 

aiiMtheUoi,  131. 

aaUpTiin,  702. 

aiBMilo,  667. 
Parieardiat  eff»»ion»t 

todoftorm,  598. 

bliflten,  899. 

potaaainm  iodide,  688. 

aqniU.  786. 
Pericarditis  : 

■nerouij,  669. 

iodoform,  693. 

potassinm  Iodide^  688, 
Perioitilit,  tgpkititiet 

pbombata    of    ealeiou, 

Puripk*nU  pattiee  t 
eleetrtci^,  93. 
PeriUmitie  .* 

oold,67. 

Toratnun  ririda^  486. 

aconite,  466. 

opinm,  172. 

mereury,  696. 

bliaters,  699. 

iodoform,  596. 

ipeeaouaoba,  B84b 

^tioea,  029. 
Ami  n'otw  /war  .• 

ammonia,  858. 

apiapaatioB,  899. 

muBtard,  740. 

quinine,  640. 
Pkagedenie  ekanerti  i 

nitrie  Mid,  639,  918. 
Pkantom  tttmor  .* 

Calabar  bean,  804. 
PUegmonei 

oartwite  add  i^feotiou^ 
660. 
Pkotpkatio  graoel  ; 

ua  maTS,  817. 

bentoio  aeid,  693. 
PkoepkoriM-poiaontng  i 

treatment  o^  MS. 
Pktkitie: 

ammonium  Iodide,  690. 

codeine,  184. 

aleobol,  377. 

alteratiTea,  860. 

oannabia  Indiea,  319, 

oaatharidiD,  902. 

ood-lirer  oil,  601. 

ooninm,  360. 

oooaine,  269. 
-    ereoaot*^  686. 

eucalyptua,  660. 

gallis  aeid,  481. 

gnaiacol,  668. 

iodine,  588. 

morrhnol,  (note)  601. 

narooties.  850. 

pboapliate    of    oalslnn, 
606. 

pranna  Virgintana,  717. 

reaoTcin,  673. 

aulpbnretted     bydrogeat 
857. 

■tryotmiae^  388. 


^^B 

INDEX-  OF  DISEASES, 

xxtH                 1 

^^^PlAUUi 

Prvriyo  : 

P^taeia                                                       ^^^H 

■               thfiaol,  <t71. 

hjrdrocjanta  icid,  447. 
DA|>taU>l,  97S. 

^^^m 

■          fSljfrimtU  ! 

pboBuatia,  701*                            ^^^| 

■                ail  or  e^npHt,  73S. 

/ViirtfwJ  .- 

rwOTcin,  673.                                 ^^^| 

■         PbmH»f.- 

braolnc,  293. 

Xkjmol,  669.                                   ^^H 

■                «old,  5T. 

chloml  c&uipboT,  30&. 

SBUejriic  Mid,  083.                        ^^H 

■                gvlMwlum,  336. 

glTMrtn,  92&. 
iohte^o,  .144. 

Ihaltin,  ril.                                       ^^H 

^ft                 MWMirjr,  US, 

J^frotU                                                      ^^^H 

■               JBhoTMai,  841. 

nieutboi,  049. 

biinmilh,  (99.                                    ^^^| 

^^^       todUn,  &». 

TWiM/o-DKH^raniMii*  vroitp : 

Biang«Da»«,  530.                               ^^^| 

^^H       ioiotorm,  Mi. 

kituu,  4S&,  741. 

«ltT«r  aitraU),  612,                         ^^^| 

^^V       Uktwa,l«S. 

Ip«cacuu)bk,  733, 

filTW  oxi<l«,  ^Itk.                         ^^H 

^^^        baltedinu,  S41. 

at^Ktxrj,  Ml). 

^^^1 

^1              M  off  tui^tttiMb  8S0. 

llm«-w«Ur,  HO. 

^^1 

^^^        MtMriun  iodidi^  (M. 

Ptoruuiit 

S»aiiH» :                                                  ^^M 

^^^k       paulUev,  IM. 

femnMaiaa  iodl<l«r  MO. 

pboapborui,  &36.                            ^^H 

^^PX       Mlio^lie  uiil,  SU. 

go*  pAtrdvr,  (bom)  TS9. 

pbotpli»(«    «f    oftleion,              ^^H 

^^^       Urmnlie  e^*tiim  J 

ratorelB,  ft!  3. 

^}                 KBtlpjria,  TOS. 

oil  or  D^apul,  733. 

Xtaetiom  o/  tUgeu«rmlio»f  88.                 ^^^H 

K                btbtera,  DM. 

ptio«pfaaru»,  63d. 

See  turn                                                              ^^^^M 

■                MuiU,  788. 

obrjrM^huiie  Mid,  TS&. 

rMding  bjr,  3S.                                      ^^^H 

■              HUc;1h!  mU.  Mt. 

kraaaio,  li7. 

UtiaxaliaH                                                      ^^^H 

H               ittgv,  T«4. 

iodine,  &SA. 

tMBiC  Mid,  484.                            ^^1 

^^            AmIMMhiA 

KljcpHn,  93&, 

MtrlBgeoU,  477.                            ^^H 

^K            wraiu,  ^ib. 

M-ixtol,  1197. 

ftrjrobDlBO,  384.                             ^^H 

■              ftkobel,  S7«. 

oltrina  ointinvBt,  678. 

Stlaxatio*  of  ■vit/a  .*                              ^^^| 

^1                fthoMirM,  UO. 

^llltarjr,  894.                                   ^^1 

^H                uilipjriB.  70Z. 

Ptynlitwt : 

R*m\lUKt  frrtr                                            ^^^H 

^H                ubdiobU,  3M. 

bellMlonna,  243. 

dinpliorMics  833.                             ^^H 

^M              aomoiiinni      eu-lxnistc, 

opium,  173, 

<iuinin«,  641.                                 ^^^B 

■ 

Purrptral  conmUitma  .• 

wmic,  593.                                               1 

^^__        battftdaniiK,  341. 

%my]  nltritis  331). 

{pMMuuib*,  733.                          M 

w»rbMTtf'«  UboIbk,  94f.             ^^fl 
Rtnat  eaknfi :                                         ^^^H 

^^K       09U,67. 

BUKiith«tii)»,  133. 

^^^B       «r|ot,  B99. 

euDpbor,  133, 

^m                    gMMBtUB,  tSS. 

ohloral,  199. 

b«U*doOBB,  340.                               ^^1 

nltrocljoorin,  333. 

pipomlBO,  810.                             ^^^1 

Jlraoi                                                    ^^^1 

kamtb«ti«a,  133. 

vbIwUbbU     of     tmyl,            ^^H 

■                Bkpbtol,  976. 

nratluu,  313. 

383.                                            ^H 

^B                oil  at  tar^mriat,  SSI. 

nltfoglvMrio,  333. 
borio  B«td,  975. 

Bt^i-tmrt,  40.                                            ^^H 

^1                Urtat  cm«Ue,  4SSL 

R»t»ntivm  of  nrine                                      ^^^H 

^ft^          Buk,  IIX 

fttrjpohnlna^  386,                            ^^^| 

^^^L        oUonU,  11)9. 

oil  of  tOTMBtlBA,  831. 
dl^tolii,  394. 

Brtratliun  of  fvm»  t                                  ^^^^k 

^^^H           BMWUJ, 

iodloo,  &8r,                                     ^H 

^^^^        phoapborat,  &36. 

Putrptml  ptritomitu : 

JIAni»ui(i«  kjfptrpfrmxia  i                      ^^^^ 

^H               qatbnwhoy  SM. 

naratu7,  6M. 

obIdIb*^  638.                                      ^^1 

^H                i(uUam«,  638. 

■tropUBthos,  416. 

Mllfljiia  Mtd.  683.                        ^H 

^B                bUrtcn,S». 

Jtkmntativ  nmrmlfiai                            ^^H 
elootrioltr.  93.                               ^H 

^H                poalUcM,  V£9. 

jftbon&di,  8ll. 

^V                TVatntm  ririd«^  435. 

pMrymrm  kMwtorrAagitm : 

Boonlle,  455.                                  ^^^| 

H                 lUychtiiii^  2M. 

oil  o(  tvptBtUit,  831. 
«rB0t,87S. 

|)aUMium  ludida^  &88.                     ^^^| 

^1           /Si— iw'i»f  ; 

Rhrumaliim                                                   ^^^H 

^1                   dtgitaJb,  391. 

Plf»wtia : 

Kainilu,  459.                                     ^^^H 

^1                     RIDIIMBUH  3^8. 

Klixihol,  376, 

Kleobul,  Mi.                                     ^^M 

^B                   Blaoluil,  376. 

i^ulHiBo,  A36. 

Miimiinium  bmnide,  319.               ^^^^ 

■                   bMt,ft». 

Uoetura  of  farrio  ohLDrtda, 

unmiiniiim  iodide^  599.                  ^^^H 

^M            /Wa«Mia«  fif^fi  ' 

»3. 

uilipvrin,  703,                                  ^^^H 

^1                  ■Iropiao,  34i. 

Pfeliti;  ekrtnio: 

■ncDio,  548,                                          ^ 

^^            Pott-ptirtnm  krmorrkayt  t 

bucbu,  813. 

tMtbol.  086.                                                J 

^ft                 uaatltMia,  132. 

Uf»  ani,  814, 

Bumndj  pilok,  WS.                   ^hI 
dlBfHwntio*,  833.                         ^^H 

B            «ffot,  e7«. 

Juniper,  816, 

^H                IpveaanaBbpk,  733. 

tarpenUDO,  831. 

Jftbonuidi,  841.                              ^^M 

^F                <iaiBln(V  S3X 

ftriMitiu,  814. 

oalturlifl*.  753.                             ^^^| 

^^^              Pt9^^9%CJ .' 

«ap«ib«,  £34. 

oontaBi,  350,                                  ^^^| 

^B                        MnffKtiOD         of        MtBBm, 

cuillutridM,  liZ». 

iebtb^rol,  819.                                ^^1 

■ 

Mllcrlio  Mid,  683. 

«»rbo1io  Mid  iqjMtloBi,             ^^H 

^H                lM(iKiKtib»,  732. 

t^ogmie  ntemhrtmtt : 

^H 

pApBin,  9Sd. 

oUotoTorm,  ISO,                            ^^^| 

■                ^1. 

/yrAcia  .- 

oU«f  Bnber,  IS4.                          ^H 

^^^^^fPrimpiMm  : 

KoUnlliil,  708. 

oU  of  o^Hpot,  783.                      ^^1 

^^B^  bor^ise. 

oold,  W, 

oil  of  ^thMte,  <M.                  ^H 

^              ■trrebtilBih  S84. 

cblonU,  ltf9. 
■olipjTiB,  703. 

M  of  popponuiatf  716,              ^^H 
ronuiBi^  444.                              ^^H 

zzviii 


IBDKX  OF  DISEASES. 


iodine,  U«. 

lodolbn^MS. 

ood'UvOT  oU,  MS. 

DonoTM'i  aolatlaii,  MV. 

Dow'i  powdOT,  SU. 

oolehienm,  612. 

gold  utd  KMUnm  <UwU% 
680. 

goMma,  M. 

opfauB,  171. 

owgBMi*,  757. 

n«r«w7,  MS. 

priUtor7,  804. 

pbcnoeoU,  710. 

potHrinm  iodidiV  iW. 

potMrinm  ftMteU^  801. 

qoialnc^  038. 

MU«ia.«67. 

MlleTlio  add,  081. 

Beadaj>otV>       Miston^ 
013. 

•tronttam  iMUta^  812. 

mlphar,  7&8. 

■olpbanted  potMHf  7W. 

Tlnegar,  473. 
£)it»matim,  imjimtmatarjf  : 

unnoninm  bromUaf  U9l 

qalBbM,  888. 

lemoD-jniN,  478* 

oimioiniga,  128. 

bouole  Mid,  092. 

phwoMdl.  710. 

poUfilnm  iodida,  688. 

poUadtim  mOU,  801. 

wlol,  087. 

wlloin,  088. 

wliojriia  Mid,  088. 

oil  of  gftultlierlis  686. 

Dorar**  powder,  886. 

poUMian  lotUiU,  801. 

poUMiuB  BitimUk  806. 
Sk«umaH»wt,  tgpkiUtiv  t 

rad  msranne  lodM%  678, 
JiknmiMoid  arikritia  t 

annaia,  668, 

tebthrt^  010. 

potMaiom  iodide  6S8.. 

mllDjIio  told,  088. 
Bkn»  toxi<!o<Undrom  ptitott- 

lobdL,  836. 

phoipbonu,  680. 
ood-Uver  oil,  608. 
SigiditM  of  M  Mttri : 
belTftdomia,  240. 

uithelmlstlos,  MS. 
tOwbM^a,  961. 
oil  of  torpsntlM^  060. 
■ptgftUft,  i4S. 
uvdmiMh,  048. 
oheaopodiBin,  94^ 
WAtODLa,  947. 


8. 


Scahiu; 

OTMUa,  907. 

glretrin,  926. 

nilphar,  768. 
3tarUt/»»9r : 

Monit^  468. 


SamrUtfner: 

annpTiia,  702. 

b«Uwlonu,  242,  249. 

«>ld,69. 

lijdiogvB  dioMo,  960. 

bydn^  p«*Kld^  980. 

poUsiui  eUonU,  607. 

qainiii*^  0S8. 
SciatUai 

•Mlin,S60. 

«od-UT«roil,008. 

ralphv,  768. 

•loctrtflity,  98. 

guiM,017. 

potMdom  iodid%  8««. 
Stlaro9u: 

M«w{»d,708. 

cold  Mid  Mdiaai  oUtridih 
580. 
Sero/ulo*U; 

Akobol,  877. 

umnontuB  iodM%  690. 

nmpuillB,  616. 

gold  uid  Mdiaa  Alnido^ 
680. 

pipiiMows,  616. 

iodido  of  gold,  680. 

iodine,  686. 

Iodol,697. 

ood-Urar  oil,  601. 

oxido  or  girid,  680. 

phoapluto    of    Mlainm, 

phoiphorio  Mid,  004, 
■▼rnp  of  ttnom  iodide^ 
624. 
Sero/uioma  tamon: 

MnnuMtiM   P^Mtw  with 
meraary,  860. 
Sero/ttimtt  Woarw  ; 

■nlphontod  llmo,  769w 
ScwTg : 

lamoa-Jntois  *1*- 

poturinin  ehlontt^  607. 
AolHvorHM  ■• 

uitfaolmiatia,  942. 

foread  MMnata,  760. 

n^htaHn,  977. 

qnuiia,  714. 

Ml  of  e^npot,  7SS. 

Tinogv,  478. 
Sehorrkaa  : 

gl^oerin,  926. 
Stminat  mitMMNU ; 

uiUpjiin,  70S. 

hyoaoiiw   li7dnbi«inata> 
190. 
Stptiaamia  t 

boric  Mid,  976. 

qainia«^  686. 
Stnu*  diarrk«ia  i 

ooldrOO. 

niphnrie  add,  620. 

nitnnu  Mid,  680. 

oil  of  a^npnt«  72S. 

oampbor,  ISS. 

hopa,  126. 

hyoaoina    bydrobramata^ 

190. 
potaiaiam  bntmlda^  817. 
iSloel; 

baUwloana,  242. 


Skotki 

cpimatiei^  898. 

argot,  880. 

hotbaOi^eo. 
SUkktadadt4: 

aatMidt,  936. 

BBgBoaia,  767. 
iSiak  •(0HM&  .- 

ipaaaaaanh^  TSS. 

flArraaoing        dnmgfat, 
801. 

poUHiam  dtnti^  Ml. 
SJMkJMg  imtlUi 

other,  142. 
Sa-t  a^niotu  of: 

ammoniBtad      nonoir, 
679. 

anenia,  666, 

obalk,041. 

dtrina  tdntmant,  678. 

eod-UTor  oil,  003. 

Doaeran'a  ioIbUob,  680. 

goa  powder,  (ooto)  766. 

iohthjol,  619. 

iodide  of  goU,  680. 

magneei^  767. 

nitro-bTdnxlilorie    mU, 
632. 

oxide  of  gold.  689. 

tar,  6«0. 

oopaiba,  824. 

eolpbar,  768. 

■nlphontod  potaaaa,  768. 

nlpharettad    hjdivgan, 
867. 

line  oxide,  668, 
SleepUnntM  : 

Opium,  171. 

eaonabii  Indioa,  219. 

eUotal,  197, 

byoaeine    bydrobromata, 
190. 

Metopbenone^  218. 

potasiinm  brmnid^  816. 

amylane  bydnla^  212. 

aretban,  212. 

hypno&a^  218. 

trional,  210. 

tetronal,  210, 
SmmttpoK! 

<miam,  172, 

iobthyol,  619. 
S»ai*-pou9*img  .■ 

amnumia,  868. 

alcohol,  876. 

epliputioa,  699. 
So/Uning  of  brain  : 

pliol^bonu,  688b 
Sore  throat  : 

alum,  486, 

cblorine-water,  969. 

oreoaoM^  667. 

belladonna,  241. 

potaaiinm  ohlotatl^  808. 

direr  nitrate,  611. 

Bomach  berriee,  484. 

gam  arable,  916. 

oarbolic  Mid,  669. 

tannio  Mid,  480. 

Unetare  of  ferric    eblo> 
ride,  523. 

Tapor  of  marlsta  of  am* 
monla,  (note)  849. 


^^H 

nrDEX  OF  DISEASES. 

zxix          ^^M 

^^4*«-»- 

Subinvaliiiim  c/  wlmw  .• 

Tap*-uorw>  .•                                             ^^^M 

H                   mtnfka»,U», 

4>r^>t,  R81. 

pioric  aoid,  fl&I.                               ^^^H 

^H                itlwm*.  MA. 

iS«^«™(irF  cnlorrA  r 

male  fern,  949.                                 ^^^H 

■           n^aiB.  ni. 

apaninrphiDn   bydroehlO' 

uf  wuinuMid,  944.                      ^^^H 

■     -           aMftdtb,  !!■. 

rate,  TSU. 

poraegranatc,  WSO.                           ^^^| 

H                niatlM,  727. 

amatioa,  646. 

tarpoDtino,  9M,                               ^^^M 

^1                bjroMlM    hydfoknaata, 

garii«,  869. 

thymol^                                              ^^^1 

^1                    IM. 

trvKtincnt  of,  84A, 

7(t<iniiia                                                      ^^^1 

^H                ail  of  «^iipn|,  7SIL 

AoiAvi-n  .■ 

ainyl  ciUita,  X.19.                          ^^M 

^^^^        »antt^  UA. 

dilaUi  amtic  aeid,  479. 

eaoaabia  Indiea,  319.                  ^^^H 

vln«gar,  473. 

Oalafaarb«aa,WU.                        ^^M 

^^^H        elik»r»I.  1»7. 

S^ppt*—€d  ■icMfriuirtM  ; 

ebloml,  198.                                  ^^M 

^^^H        uatthotiBa,  UL 

glDgM*,  7!<l. 

dlapboroUca,  S53. 

lobalia,  U«.                                   ^^M 

^^^B      UwRb,  as&. 

tobaaeo,M4.                                  ^^M 

^^^F        opian, 

UaTcr'i  powdar,  AM. 

V                  «lptwMl.»«. 

alflQbol,  M&. 

arethaa,  31 S.                                 ^^^| 

^K-^t**  ■  wimiJ^Mj 

Am)r«***an  </  aHa*  .* 

aslipjrrin,  703.                              ^^H 

digitslii,  759. 

Tiv-donUantu .-                                       ^^^| 

H                       133. 

Sutalimg,  cjc»rMi'r#  .* 

oroton  ebloral,  206.                      ^^^H 

^H                  «Sil»llB,  301. 

gallio  acid,  480. 

gebominm,  3^9.                            ^^^| 

^H                Ghlar»I,  ]««. 

ghalk.  941. 

TVaea  enpiiit                                           ^^^H 

^H               bjoMiiM   bydrohrOBiKtc, 

JAbonuidi,  B4I. 

Ittna-waUr,  940.                            ^^H 

H                  190. 

milpburio  actd,  &37. 

TanritliliM                                                      ^^H 

^H                mlplMmftl,  209. 

UdoIs  aoM,  480, 

capaioniD,  723.                              ^^^| 

^V^^        turpctitiak,  8X1. 

^P                li;«Mlaa    ojrinbraaatcv 

ainnbo).  37». 
aniuoiiia,  3&6. 

ruaiac^  017.                                   ^^^| 

Tvoih'Hrhe                                                       ^^^H 

ublixal  iMuii|ibor,  SOS.                  ^^^H 

199. 

am^t  ailrlt«.  .129. 

oubebi^  S9I.                                  ^^H 

,    .  fM»kithy4^  sn. 

diKtlalii,  :iUt. 

ail  of  dotal,  719.                            ^^^| 

'V*****'  aajmtu  or  im*fa(i0fi  .* 

atber,  142. 

uollltor;,  S94.                               ^^M 

pierie  aoid,  051,                            ^^^| 
TritmHM  natetmtium  .*                              ^^^H 

_    •l«trtoUy,  9«. 

carbutia  acid  i^jeoliooi, 

eso. 

dMMoilf,  9«. 

^^  titp**ma. 

5ypAi7i'«  : 

Calabar  bgan,  3H.                        ^^H 

■^»**^«i/  fwrnafaim  ? 

amiDaninn  i«lid%  694, 

clLlural,  199.                                      ^^M 

SIMtUlMU,  IM. 

arubil.  &»7. 

7\tbi'reutar  larymfili»r                              ^^^| 

^          ili7«bBiii«,  3S5. 

(uld  aud  Midiuni  ablorid«, 

iodul,                                                        ^^M 

6SU. 

putauiuiB      eantbaridla-              ^^^H 

g'fi»»U  im/lmmmmtimn,  96. 

lodida  at  pild,  &80. 

■te,  ( Duta)  901.                            ^^H 

ailr>-bjdrooblorie    aoid. 

Tubercuinti* :                                               ^^^^| 

^^^b       •eU.  »T. 

&$i. 

anu^nic,                                                    ^^^| 

^^H        •rtii(,87«. 

iodal,  &97. 

anivRio  lodida^  6BS.                         ^^^| 

^F^^  ^ottMlwn  branUtk  317. 

iB«rair7,  &79. 

MuntihortRacid,  123.                      ^^^| 
nantnaridtn,  902.                             ^^^H 

Bitrie  acid,  630. 

iodiifnna,  &93. 

apd-livar  ail,  602.                                ^^^H 

phiMnbat*     of    oaldaiD, 

roaaroin,  873.                                    ^^^H 

1 arstcm,  44B. 

iodafam,  695.                                  ^^^| 

^^                  oftMpbor,  ISl. 

oiiftn  of  gold,  &S0. 

giuiaaol,  068.                               ^^^^ 

^H                  dtlnte  acrtin  mU,  473. 

[mtamiuni  iodida,  M9, 

Titbrr«uioM»  diarrkma  t                        ^^^H 

^m                  Ooalknl'f  •lUut,  498. 

■ul|ibur,  7^8. 

ipacaonaaba*  73S.                           ^^^H 

H            itkniTui,  119. 

ead-lf  r«r  ail,  MS. 

Tumor*                                                            ^^^M 

W                  €mmm^li. 

rad  BMnurio  lodidi^  678. 

owibarnHna,  999.                          ^^H 

nnaparUia,  016. 

oontam,  360,                                ^^^| 

gaaiMfO,  91 S. 

w»B»w>liiO    pl*>t«r   with             ^^^1 

f^          MBjl  nitriu^  3Z9, 

potaMioiB  ohlorat^  997. 

^^^■*«*»«i»  ; 

jellow  msrcaroiu  iodide, 

7\fmpanir  eatorrk  ,*                                     ^^^H 

L                         ^>rboli4!  sAl,  9S9. 

578. 

pilocarpine,  843.                        ^^H 

^^                poO^aa  «bh)nU«^  808, 

Sfp^ilitic  nodf  .• 

TvmpanilU                                                    ^^^H 

ammaniM    plaatar   with 
m«roDr7,  MS. 

acafMida,  118.                               ^H 

V  k^      >M. 

aromaHM,  718.                             ^^H 

■  ■•^■'-^fi^/ 

Tfph'.'i'i /tt*r  :                                       ^^^H 

■wirttUB^  in. 

T. 
7'a6««  mctml^<a  ; 

qainlna,  OM.                                ^^^^ 
alcohol,  375,                                 ^^^| 
cold.  01.                                        ^^M 

eod>Urar  oil,  903. 

oreoJin,  900.                                  ^H 

Topfvonm  : 

eiaoaou,  M7.                              ^^H 

antbetralnties,  943. 

jabonndl,  941.                              ^^M 

MBjl  ailrl(«,SSO. 

«th«r,  143. 

oil  of  tmipaatio^  820.                 ^^H 
diclulU,  396.                                ^H 

CUahar  bau,  SM. 

forcad  esM&MUt  7U. 

«aiB»bor.  13Z. 

oblorofonn.  160. 

KHaiaeol,  608.                               ^^H 

L                      iklaral,  199. 

kamala,  9^1. 

naphulin,  977.                             ^^M 

L^                 peUMlaB  btaMUfv  '14- 

kooHO,  944. 

aaphtal,  978.                                ^^H 

H                 tabMm,SM. 

pepo,  960. 

TaralniiB  xirida,  486.                  ^^^| 

UTDEZ  OF  DISEASES. 


T]fpkoH  fever ; 

MOiojIio  aoid,  68S. 

Mlol,  688. 

noak,  116. 

thjiDol,  S?l. 

•ntipyrin,  702. 

flftffeine,  409. 
Tjipioid  pnettvMmia  : 

ammoninia       cftfbonate^ 
S60. 

plionhonu,  636. 
Tjiphme  ftver  i 

kleohol,  876. 

Mitiprrin,  702. 

MlsdoDU,  242. 

chlorine-wfttar,  071. 

flold,  61. 

Mlicylio  Kid,  682. 

dlgiUlis,  896. 

qalnlne,  6S8, 

U. 

tHetr  of  ttm^  nUri  ,* 

meroorio  nitrat^  91S, 
Uhtr  of  eomea  : 

fttropln^  247. 
Uhtration,  ehroino  .* 

floninin,  360. 

iodofoim,  693. 
Vlo«ratioti  of  the  bowth; 

oil  of  turpentine,  820. 
Uken: 

alum,  486. 

blnunth,  SOI. 

bfauk  wMh,  679. 

borio  ftoid,  972. 

bomt  alum,  486. 

Canqiioln'a  parte,  912. 

oarbolie  aoia,  650. 

eonlun,  360. 

flUoral,  200. 

elialk,941. 

olianoal,  968. 

flhlorine  water,  971. 

ereoeote,  667. 

eo|»ter  anlpliate,  605. 

eecnarotioi,  909. 

iodofonn,  698. 

iodol,  697. 

meiereoQ,  617. 

merenrio  nitrat^  913. 

nitrio  aoid,  629,  913. 

potaaBinm  pennanganate^ 
969. 

mlphurto  aoid,  626. 

red      tnerenrio      oxide, 
678. 

rain  owatfl^  818. 

■ilrar  nitrate  611. 

tannic  add,  480. 

lime-water,  940. 

oooaine,  268. 

eold,  67. 

yellow   mereniio   ozlde, 
678. 

yellow  waifa,  679. 

dne  shloride,  912. 

due  ozlde,  608. 
r»«htoraf  MwWM.- 
Jabonndi,  841. 
UmmiiUd  fraeturt : 

•alrivm  pluMphatek  606. 


Urmmia  i 

ohloral,  198. 

opiom,  173. 

eiateriam,  780. 

jaborandi,  841. 

ritrogljoerin,  833. 

qnebraoho,  364. 
lAtnato  tOKvmUio»e  : 
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potauiom  salta,  801. 

■odlam  oarbonat*^  938, 
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UrHmiria: 
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menthol,  669. 
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V. 
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aloohol,  376. 
V*»ietd  ealarrk  : 

benioio  aoid,  692. 
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biaiQKth.  801. 
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aalicylic  add,  684,  686. 
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:ateria  medica  and  toxicology. 


INTRODUCTION. 

Tir  Uie  treatment  of  acut«  diseaso  tt  is  casontial  that  the  docwr 
in  charge  superintend  reiy  carefully  the  nursing  and  hygiene  of  the 
dck-room*  since  the  result  of  treatment  may  depend  even  more  upon 
these  so-called  minor  considerations  than  it  does  upon  the  administra- 
tion of  drugs.  In  the  treatment  of  cUronio  disease  the  best  results  are 
to  be  achieved  by  the  regulation  of  the  habits  and  mode  of  life  of  the 
patient,  and  by  the  employmoot  of  certain  remedial  measures  other 
than  drugs.  Of  late  yeara  the  importance  of  modes  of  relief  other 
than  medication  has  so  grown  in  my  estimation  that  I  have  con- 
cluded in  this  edition  to  consider  them  at  some  length,  and  have  conae- 
qnently  divided  the  work  into  two  parts.  In  the  first  of  these  are 
dksoaased  those  methods  of  therapeusis  which  are  independent  of 
medicinal  substances,  while  the  second  part  is  devoted  to  the  consider- 
ation of  drugs. 
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REMEDIES,  REMEDIAL  MEASURES, 


AMD 


REMEDIAL  METHODS  WHICH  ARE  NOT  DRUGS. 


PRELIMINARY  CONSIDERATIONS. 


The  scope  of  the  firet  part  of  this  book  might  perhaps  with  advan^ 
tage  have  been  made  wider  than  has  been  done,  and  certain  procodurcfi 
discussed  which  have  been  omitted.  This,  however,  would  have  in- 
croftsed  boyond  proper  limit  the  size  of  the  treatise,  and  I  believe  the 
reader  will  find  most  thorapeutio  Bubjects  which  are  purely  medical 
and  have  any  importance  sufficiently  considered.  As  the  various  sub- 
jects treated  have  no  intrinsic  relations  with  one  another,  I  have  fooi^^ 
it  impossible  to  make  anything  like  a  scientific  classification;  bat  fl^H 
the  sake  of  convcnienco  the  mattor  haa  been  divided  into  four  chaptorv, 
as  follows : 

Chapter  I. — General  Considerations  and  Various  Ki&collanoous  Be- 
raodial  Measures,  including  Massage,  Motallo-Thorapy,  and  Feeding  of 
the  Sick. 

Chapter  IT. — Treatment  of  General  Bodily  Condltionji,  including 
Kxhauation,  Obesity,  and  the  Grouty  Blatheais. 

Chapter  III.— Heat  and  Cold. 

Chapter  IV.— Electricity. 
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CHAPTER  L 


OTXERAL   a)SBn>ERA'nONS — klASSAOE> — METALLO-THERAPT— 
FEEDCNQ   OF  THE  SICE. 


I 


GBNEKAL  CONSIDEBATIONS. 

Ik  the  treatment  of  chronic  diseaao  it  in  of  the  utmost  importance 
thftt  tho  physician  inquire  minutely  into  the  personal  habits  of  the 
patient  and  insist  opon  thoir  regulation  in  accordance  with  the  needs 
of  the  case.  The  importance  of  the  alcoholic  habit  as  a  cause  of  local 
and  constitutional  disease  is  recognized  by  many  who  fail  to  porociro  as 
clearly  the  effects  of  the  excessive  use  of  other  stimulants.  Insomuift, 
general  nervousness,  and  various  cardiac  derangements  are  fVcquently 
the  result  of  the  tobacco  habit,  and  will  not  3riold  to  any  treatment 
until  the  abuse  is  corrected.  Headache,  general  unrest,  norvousneas, 
and  many  other  symptoms  may  be  the  outcome  of  excessive  too-  or 
cofftic-driakjng,  and  especially  is  this  the  case  when  these  uervo-stimu- 
Unts  are  employed  to  enable  the  victim  to  continue  excessive  labor. 
Among  the  lower  claascs,  and  pre-eminently  among  aewing-women 
the  nervines  just  mentioned  frequently  replace  substantial  food,  and 
the  resulting  headaches  and  nerve-failure  are  to  bo  relieved  only  by  a 
total  alteration  of  the  food-habits.  The  physician  should  alao  carefully 
study  the  clothing  of  his  dientiU :  especially  is  this  necessary  in  r^ 
gard  to  young  children.  Borne  mothers  so  overload  the  child  as  to 
keep  the  skin  in  a  condition  of  habitual  relaxation,  to  impede  the 
natural,  fVee  movements,  and  to  cause  general  overheating.  More 
frequently,  however,  young  children  are  clothed  too  little  than  too 
macb.  Bare  legs  and  bare  arms  in  cold  climates  are  a  fertile  source 
of  illness.  There  cannot  be  two  opinions  in  regard  to  the  superiority 
of  wool  over  cotton  as  a  material  for  underclothing.  The  well-known 
effect  of  wet  clothing  in  CAUsing  colds  is  due  to  the  rapidity  with 
which  it  conducts  heat  away  from  the  body.  Wet  cotton  is  almost 
■a  good  a  conductor  of  heat  as  water  itself,  whereas  woollen  garments 
when  wet  still  resist  the  passage  of  beat  I>nring  exercise  cotton 
underwear  becomes  damp  with  perspiration,  and  in  the  sub^iequent 
cooling  of  the  body  fails  almost  entirely  as  a  protective,  whereas  a 
woollen  shirt  under  similar  circumstances  maintains  the  temperature 
of  the  vital  organs.  Modern  merino  underclothing  is  essentially 
fwtton,  and  is  entirely  until  for  wear  by  delicate  persons  in  cold  or 
changeable  climates.    Persons  who  saffer  fVom  frequent  catarrhs  or 
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are  of  a  rheumatic  or  gouty  diathosia,  or  whose  nutrition  is  hfcbit 
ally  feeble,  should  always  wear  next  to  the  skin  either  wool  or  bUk. 
When  the  question  of  oxpcnee  is  not  vital,  heavy  silk  nndergartxienta 
are  as  serviceable  as  those  made  of  wool,  and,  indeed,  lo  rheumatio 
oaaefl,  in  my  experience,  are  superior  to  woollen  underwear.  In  very 
mflDy  persons,  and  especiaUy  in  those  who  suffer  fVom  fVequent  diar- 
rhceoti  and  indigestions,  or  derangements  of  the  abdominal  viscera,  the 
abdomiual  bandage  should  be  habitualty  worn,  in  addition  to  the  ordi* 
nary  underclothing.  It  should  bo  sufficiently  wide  to  cover  the  whole 
abdomen,  should  bo  either  of  silk  or  of  wool,  and  should  be  so  made  as 
to  be  readily  put  on  and  to  fit  closely  to  the  body.  A  simple  piece  of 
flanncE  of  sufficient  size,  secured  in  its  place  by  means  of  ordinary  safety- 
pins,  makcd,  perhaps,  as  serviceable  an  abdominal  bandage  aa  can  be 
obtained.  Both  abdominal  bandage  and  underclothing  ahould  be  worn 
at  night,  although,  for  purposes  of  cleauUnees,  it  b  preferable  to  change 
them  upon  going  to  bed. 

The  physician  sboutd  always  inquire  into  the  bathing-habJta  of  the 
patient.  Cleanliness  and  the  maintenance  of  the  proper  condition  of 
the  akin  roquiro  the  use  of  the  bath  at  loaat  twice  a  week.  In  some 
very  delicate  persons  (he  general  bulb  produces  marked  depreseion, 
but  thia  can  almost  always  be  avoided  by  the  uee  of  very  hot  water. 
If  the  hot  or  warm  bath  be  employed  habitually,  it  should  be  prefer- 
ably taken  at  night,  and,  unless  under  very  exceptional  circumstnnces,^ 
the  hot  bath  should  always  be  Immediately  followed  by  cold  sponging- 
or  the  cold  shower-bath,  or  by  a  plunge  into  cold  water. 

MASSAQB. 

The  term  massage  is  used  as  the  generic  name  for  external  manip — 
ulations  which  are  employed  for  the  purpose  of  affecting  the  nervot 
and  muscular  systems  and  the  general  circulatioa.  Such  procedui 
have  been  used  from  time  immemorial  upon  both  man  and  tb^v 
lower  animals.  The  rubbing  and  grooming  which  the  race-horsed 
receives  after  the  contest  is  a  form  of  massage  which  is  parallclei^B 
by  the  rubbings  and  manipulations  employed  by  the  early  Greok^^ 
and  Komans  alter  the  stru«;gles  in  the  arena.  The  power  of  ma^h^ 
BOge  was  reoogntxed  by  Ilippocrntes  and  Celsus;  and  it  is  affirmo^cf 
that  allusions  to  it  can  be  found  in  the  writings  of  the  Chinese  as  Ak^'^ 
back  OS  three  thousand  years  before  the  Christian  era.  In  Japa-  "■ 
for  many  years  the  practice  of  massage  has  been  by  law  entirely  »►« 
the  hands  of  the  blind,  who  acquire,  by  virtue  of  the  increase  of  tl 
jiowor  of  touch  which  follows  the  loss  of  sight,  marvellous  dexterit- 
and  the  natives  of  the  Sandwich  Islands  formerly  practised  a  foi 
of  massage,  under  the  name  of  lom-iomi,  to  whoso  assiduous  use  lft.«Mi 
been  attributed  the  physical  superiority  of  the  royal  and  noble  clasa<  3 
over  the  laboring  people.  Massage  is  not  rubbing  of  the  skin,  aUhoa^]r^ 
it  has  in  all  probability  grown  out  of  the  practice  of  such  rubbing. 
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Tfao  employment  of  mossAge  for  the  reliof  of  disease  lifts  two  did* 
tinct  dirocliooB.  Id  tho  oqo  coso  it  is  UAcd  to  affect  the  geuerni  condi- 
tiou  of  tho  body,  and  is  known  as  General  Alassago.  In  the  other 
CMe  it  is  employed  for  the  ruliof  of  local  affections,  and  is  known  as 
Local  Hassago.  Without  entering  into  a  detailed  discussion  of  the 
physiological  action  of  massage,  it  is  sutBcient  to  state  that  it  scorns  to 
me  ofiiablishcd  that  in  general  conditions  of  lack  of  muscular  tonuj 
nervous  exhaustion,  and  failure  of  the  peripheral  circulation  it  ia 
of  tlistinct  value,  while  in  some  local  diseases  affecting  chiefly  muscu- 
lar tiaaue  its  influence  is  most  pronounced.  The  practice  of  massage 
reqmrea  a  certain  amount  of  native  aptness  associated  with  consider- 
able  training.  It  is  not,  however,  necessary  for  the  operator  to  bo,  aa 
some  writers  affirm,  either  a  lady  or  a  gentleman  or  a  highly- educated 
penoo.  It  is  essential  that  tho  masiwur  have  RuflScient  knowledge  of 
anatomy  to  understand  tho  general  drift  of  tho  circulation  and  the 
poaitions  and  shapes  of  the  muscles  and  of  the  miisclo-massos,  that  he 
be  cleanly  and  agreeable  in  person,  and  that  he  be  possessed  of  a  soft 
but  6rm  hand  and  grasp,  and  of  some  natural  manual  dcxtenty. 
£ven  the  most  detailed  descriptions  of  the  methods  of  massngo  are 
ooarcely  of  avail  for  tho  purpose  of  practically  learning  the  art.  It 
ii  almost  ossontial  that  it  be  acquired  in  the  first  place  by  personal 
ioatrucLion,  and  finally  perfected  by  practice.  Any  one  who  essajrs 
to  learn  it  solely  IVom  books  must  blunder  through  a  long  series  of 
attempts,  and  finally  work  out  a  method  more  or  less  peculiar  to  him- 
self I  do  not,  therefore,  propose  to  occupy  s|iace  with  a  minute 
description  of  the  methods  of  massage,  but  only  to  sketch  tho  general 
features  in  as  much  detail  as  may  bo  necessary  for  tho  instruction  of 
the  physician  who  is  to  direct  tho  treatment  and  judge  of  tho  skill  of 
th«  maasour  or  masseuse. 

Massage  is  usually  practised  upon  tho  bared  skin,  and  I  think  this 
ia  preferable,  although  I  have  known  very  skilfUI  and  succossAil 
manipulators  who  preferred  that  the  patient  should  have  thin,  tight- 
fitting  underclothes.  When  a  male  ma&seur  is  used  for  a  female 
patient,  motives  of  delicacy  require  covering.  Except  when  very  firm 
Biasaea  of  local  exudation  are  to  be  overcume  by  local  massage,  or 
when  the  female  patient  is  very  sluggish  and  fat  and  requires  ex- 
eocdingly  powerful  massage  to  produce  reaction,  the  female  operator 
should  alwajrs  be  chosen  fur  the  female  patient.  The  question  as 
to  whether  the  skin  should  be  anointed  before  massage  is  ere 
concerning  which  practice  differs.  The  object  of  massage  is  U  affect 
not  the  skin,  but  the  underlying  tissue,  and  when  there  is  special 
■eiuitivenosa  or  irritability  of  the  skin  there  can  be  little  duubt  as 
to  tho  imperative  necessity  of  some  ointment.  Vaseline  may  be  em- 
ployed. A  very  excellent  material  is  pure  and  fresh  cocoanut  oil.  Only 
•o  much  of  the  grease  should  be  nsod  aa  is  necessary  to  render  the 
akin  soft  and  pliable  and  to  enable  tho  fingers  to  glide  easily  over  it 
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Tbo  movemoDts  of  gcnoral  moasago  vary  in  detail  in  iho  practice 
dtfforuut  manipulalora.  Thoy  may,  howover,  all  bo  arranged  in  tl 
groapa:  firat^  eiHourago,  or  stroking;  aocond,  poti^asago,  or  kneading; 
third,  lapcternent,  or  percussion.  In  proporly-porformed  general  ma^ 
eagu  all  thudo  movemenU  are  practijied  at  a  single  stance  in  the  order 
in  which  they  have  boen  named.  It  is  IndiffereDt  whether  the  operator 
commenca  at  the  hands  or  at  the  foot,  but  the  stroking  movcmonl 
ehould  always  precede  the  others,  and  be  dirocLed  from  tbo  distal  por- 
tions of  the  body  towards  the  ceatro.  In  making  the  strokes  both 
hands  are  employed.  The  limb  is  grasped  with  one  hand  jast  above 
the  other  in  such  a  way  that  pressure  is  exerted  to  some  extent  by 
the  whole  palra,  but  especially  by  the  ball  of  tbo  thumb  and  tbo  inner 
surface  of  the  last  two  phalanges  of  the  fingers.  The  strokes  aro 
delivered  in  the  form  of  an  ascending  spiral,  the  two  bands  being 
movod  simultaneously  in  opposite  directions,  the  lower  following 
closely  upon  the  upper;  or,  in  accordance  with  the  practico  of  other 
manipulators,  tbo  hands  arc  moved  alternately,  the  second  band  taking 
up  tbo  motion  of  tbo  first  hand  whore  it  has  ceased,  and  whilo  the 
movement  is  being  executed  by  tbo  second  band  tbo  first  band  return- 
ing to  its  original  position.  Tbo  strokes  must  be  mado  firmly  and  witii 
gi'cat  regularity. 

In  kneading,  the  endeavor  of  tbo  operator  is  to  pick  up  the  individ- 
ual muscle  or  muscle-groups  botwoen  the  fingers  of  tbo  two  hands,  or 
in  some  cases  botwoen  the  tliumb  and  finger  of  one  hand,  and  then  to 
roll  or  squeeze  the  muscle  with  a  double  movomont.  Tbo  primary,  or 
pinching,  motion  is  made  at  right  angles  to  the  long  axis  of  the  mosde, 
while  the  secondary  movement — i*.  e.,  the  series  of  pinchings— is  earned 
ft-om  the  insertion  of  the  muscle  towards  its  origin.  If  the  muscle 
be  long  and  small,  so  that  one  baud  will  suffice  for  the  operation,  the 
second  hand  should  follow  rapidly  upon  the  first  in  duplicating  Ihe^ 
Blroke. 

Percussion  is  made  either  with  the  points  of  the  fingers  brongl 
into  a  line  with  one  another,  or  with  the  side  of  the  hand  and  fit 
•»in  cither  case  the  fingers  being  so  hold  as  to  have  looseness  and  olaa- 
ticlty.  The  blows  should  be  very  rapidly  delivered,  each  individual 
blow  boing  at  right  nnglos  to  the  fibres  of  the  muscles,  and  the 
whole  series  of  blows  ascending  fVom  tho  insertion  towards  the  origin 
of  tho  muwoJo. 

During  prolonged  mnscular  inaction,  whether  fVom  indolence,  dis- 
oase,  fcoblonoss,  or  other  oanso,  the  muscular  structure  it«olf  suffers  eonM 
degradation,  and  the  peripheral  circulation  becomes  very  feeble.  Kaoh 
of  tho  albuminoQS  liquid  which  escapes  fVom  the  blood-v-eaaok  and 
diffusos  itself  through  the  tissues,  after  serving  the  purposea  of  nutri- 
tion, is  taken  up  by  the  lymphatic  system  and  returned  to  the  great 
blood -vossels.  If  there  be  any  vis  a  tergo  driving  this  liquid  from 
tho  periphery  to  the  centre,  it  is  so  feeble  that  the  return  of  tl 
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jalces  depends  chiefly  upon  the  aqnoQEing  of  the  Tiirions  jutce-chan- 
nels  during  mu^ular  oontraotions.  During  habitual  inactivitj'  the 
moTement  of  fluids  in  the  juice-cbanncls  outaide  of  tho  blood-veasela 
is  ezoeseively  aluggi^h,  and  it  ia  one  great  object  of  the  stroking  move- 
ments in  maasago  to  force  these  juices  onward :  it  is  for  this  reaaoa 
that  those  moTemonta  are  directed  fVom  the  periphery  towards  the 
oentro.  It  is  not  probable  that  the  whole  ofTect  of  the  stroking  is 
mechanical.  The  influence  of  peripheral  norvoua  irritations  upon 
iatamal  organs  and  upon  the  general  circulation  is  recogniEod  by 
almost  enrery  one,  and  every  invalid  knows  the  power  of  soothing 
Btrokee  and  touches  in  relieving  nervousness  and  even  pain ;  while  the 
phenomena  of  MMialled  animal  magnetism  indioate  very  strongly 
that  ia  auaoeptible  individuals  apparently  trivial  peripheral  irritations 
nuiy  prodace  profound  alterations  In  the  functional  activity  of  the 
cerebrum.  General  stroking  movements,  if  properly  admicistored,  are 
to  most  poraoDB  very  quieting,  and  not  rarely,  when  opportunity  ia 
Afforded,  general  maaaaga  ia  followed  by  quiet  sleep. 

The  kneading  aud  perouaaion  movementa  of  masaage  act  chiefly 
upon  the  local  circulation.  By  an  indirect  or  reflex  action  both  of 
these  proceaaee  are  believed  to  have  a  very  distinct  eifoot  upon  the 
capillary  circulation  in  the  parta  which  receive  them,  an  effect  which 
ia  precisely  parallel  to  the  rodneaa  of  the  skin  which  follows  a  smart, 
■Unpng  blow  with  tho  palm  of  the  hand.  Kneading  performs,  how- 
VTsr,  still  another  fVmction.  As  the  result  of  distinct  pathological 
•zndations,  such  as  occur  in  rheumatic  mu.4cular  affootions  and  even 
as  tha  rasult  of  simple  inaction  or  of  a  general  non-specific  but  bad 
condition  of  tho  syHtem,  the  fibres  of  muscles  within  their  sheaths  or 
the  neighboring  individual  muscles  through  their  sheaths  become 
agglutinated,  and  even  the  skin  itself  may  get  to  be  abnormally 
tense  and  attached  to  the  subdermic  tissue, — a  condition  which,  when 
it  occara  in  the  lower  animals,  is  known  as  *'  hide-bound."  Kneading 
eapecialiy  haa  power  to  remove  this  condition  by  mechanically  loosen- 
ing the  agglutinated  fibres  and  by  so  stimulating  the  local  ciroulation 
u  to  cause  absorption  of  exudations.  It  is  especially  in  the  carrying 
(rat  of  kneading  and  percussion  that  a  knowledge  of  general  anatomy 
of  the  muscles  is  required. 

General  masaage  ia"  employed  advantageously  in  various  neuras- 
tboio  conditions,  and  forms  an  important  part  of  the  system  of  treat- 
iBKit  known  as  the  Beet-Cure  (see  pA>^o  41).  When  there  is  marked 
fcehleness  or  nervousness,  massage  should  at  first  be  practised  very 
gently,  but,  except  in  rare  cases,  it  will  soon  be  found  grateful  to 
^  patient.  During  the  prooeeses  of  the  reet-oure,  both  masaage 
*»'4  the  fsradic  current  will  fVequontly  reveal  the  existence  of  un- 
***peoted  spots  of  tenderness  in  various  parts  of  the  body.  It  is 
?<^ble  that  such  tenderness  marks  local  congestions,  and  in  prao* 
boa  I  have  found  the  beat  results  follow  &om  the  gradual  but  per* 
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BiBtent  application,  day  afler  day,  of  increasingly  powerful  massa^ 
and  Tory  rapidly  interrupted  fhradio  currents  to  the  ceuLros  of  ten 
derness,  which  almost  invariably  disappear  sooner  or  later.  Closely 
allied  to  these  sore  spots  is  the  tondornoss  of  the  so-called  spinal  irri- 
tation, or  spinal  anemia.  When  this  spinal  tendemcas  is  pronounced, 
great  care  is  necessary  in  the  gradual  application  of  massage  and  the 
iUradic  current  to  the  atTucted  region.  If  the  operator  he  sufficiently 
careful  at  first  to  work  only  upon  the  borders  of  the  lendemeM, 
and  gradually  to  approach  tlie  centre,  excellent  results  can  usually  be 
obtained.  Under  these  circumstances  massage  is  useful  uol  only  as 
part  of  the  general  plan  of  treating  the  constitutiunal  condition,  but 
also  by  its  local  power  iu  disponing  congestions  and  allaying  nervous 
irritations.  In  some  casoa  the  spots  of  local  tenderness  are  distinctly 
hard,  or  the  hardness  and  the  sensations  of  knota  or  solid  pluces  in  the 
fleeh  imparted  to  the  hand  of  the  masseur  may  bo  even  much  more  pro- 
noonced  than  the  tcndcrnosa.  In  such  instancoB  the  local  congestion 
has  gone  so  far  as  to  produce  exudation,  and  thoro  is  agglutination  of 
tisBttea.  Madsago  may  bo  of  groat  aorvico  in  dispersing  the  oxudatJona, 
and  should  be  assiduously  practised  over  tho  affected  parts.  There 
ia  reason  to  believe  that  oven  glandular  enlargements  and  dilatations 
of  lymphatic  channels  can  bo  affected  by  external  manipulations. 

The  first  stance  in  general  massage  should  not  last  longer  that 
twenty  minutes  to  half  an  hour,  but  in  a  Ettle  time  a  full  hour  will  be 
required.  When  there  is  lack  of  digestive  power,  constipation,  or 
any  simihir  symptom, — the  outcome  of  sluggishness  of  the  abdominal 
circulation  and  nerve-supply, — local  massage  of  the  abdominal  and 
pelvic  regian  should  be  fi-coly  employed. 

Abdominal  massage  for  the  purjiose  of  affecting  circulation  in  the 
intestines  should  be  [rarformed  as  follows.  For  one  or  two  moments  the 
abdominal  muscles  themselves  ahould  be  knooded,  the  individual  move- 
ments being  transversely  directed  across  the  musclo-fibroa ;  noxt,  io 
order  to  influence  the  small  intestines,  a  series  of  circular  sweeping 
strokes  should  be  made  around  the  umbilicus,  one  hand  following  the 
other  rapidly  so  as  to  complete  tho  circles,  firm  pressure  being  insti< 
tated  with  the  outer  portions  of  the  palms;  then  kneading  moToment 
should  bo  performed,  beginning  at  tbe  region  of  the  ileo-cncal  valve, 
oaoh  movement  being  transverse  to  the  course  of  tho  large  intestine, 
the  series  of  the  movements  following  the  largo  intestine  upwards  to 
the  hypochondriac  region,  then  transversely,  and  finally  downwards 
Along  tbe  whole  course  of  the  colon.  In  somo  oases,  especially  when 
there  h  enlargement  of  the  liver  with  torpor,  good  is  to  bo  achieved 
by  kneading  movements  directly  over  and  upon  tho  diseased  oi^n. 
When  along  with  the  enlargement  of  an  abdominal  viscos  there  is  a 
condition  of  softness,  great  care  should  be  exercised  not  to  injure  the 
organ  by  too  firm  pressure.  This  applies  especially  to  the  pulpy  con- 
dition of  the  spleen  sometimes  seen  in  malarial  disease. 
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The  Lreatment  of  spraiM  by  local  maasago  belongs  to  the  province  ot 
Burgory  rather  than  to  tliat  of  modiciDc,  and  1  have  bad  little  expenonce 
with  it.  I  have  in  a  few  cases  fuuQd  it  very  oscful  after  the  first 
BUgoB  o€  irritatioD  and  inflammation  bad  passed.  I  do  not  think  that 
moBaage  ought  to  bo  practised  within  forty-eight  hours  at^er  a  Bovore 
Bprain.  In  muscular  rheumatism  or  chronic  inflammaiion  of  the  fibrous 
tiBBues  about  the  joints  local  massage  Is  of  very  great  value,  especially 
irhan  combined  with  judicious  passive  moreinents.  The  good  achieved 
IS  probably  the  result  of  the  breaking  up  of  udhcsioDS  between  and 
within  muscles,  of  tbe  muchanical  dispersion  of  exudations,  and  of  in- 
crease of  the  local  circulation,  with  its  consequent  absorption  of  exu- 
dation. Tbe  important  movements  are  those  of  kneading  and  perous* 
sion.  'Whilst  the  individual  movements  of  kneading  or  of  stinking  are 
Ghiefly  ut  right  angles  lo  the  course  of  tUe  muscle,  the  whole  series  of 
ptDcboa  or  blows  should  always  progress  along  the  muscle,  and  osually 
fhim  tho  point  of  insertion  towards  the  origin.  The  attempt  should 
bo  to  kneed  not  only  individual  muscles,  but  atao  muscle-groups,  and 
the  movements  should  be  directed  especially  to  the  breaking  up  of 
•dheiMons. 

In  various  forms  of  paralysia  local  massage  Is  of  great  value  as 
ft  means  of  maintaining  tho  nutrition  of  the  affected  muscles.  "When 
tbe  lesion  which  produces  tbe  loss  of  power  atfecta  the  cerebnim,  the 
muscles  do  not  suffer  in  their  nutrition  except  secondarily  fVom  inao- 
tivity,  and  massage  is  usually  not  required  in  the  early  weeks  of  the 
affoolion.  After  a  stroke  of  hemiplegia  it  is  rarely  proper  to  begin 
massage  for  two  or  throe  weeks ;  but  whenever  tbe  temperatnre  of 
the  arm  decidedly  and  permanently  falls,  or  serous  exudation  into  the 
cellular  tissue  marks  a  loss  of  vascular  tone,  or  when  evidences  of 
returning  control  over  the  muscles  are  manifest,  local  maaaage  isoflen 
of  MTvico.  At  first  the  e6ance  should  not  last  more  than  five  min- 
ttteii,  but  after  a  time  it  may  continue  for  ton  or  even  fifteen  minutea. 
In  those  forms  of  palsy,  such  aa  infantile  paralysis,  In  which  the  tropbio 
ceBtrea  in  tho  spinal  cord  ore  especially  implicated,  massage  is  of  great 
importance.  In  acute  cases  it  should  be  commenced  as  soon  as  the 
■ubaidence  of  fever  and  other  symptoms  of  constitutional  irritation 
narks  tho  posaago  of  the  first  stage  of  activity  in  the  spinal  lesion, 
When  the  infantile  paralysis  develops  gradually,  massage  may  be  em- 
pU^od  aa  soon  as  tho  paralysis  is  recognized.  It  does  not  directly 
i&fltUDCe,  to  any  extent,  the  fundamental  spinal  lesion,  but,  by  main* 
taining  a  healthy  condition  of  the  peripheral  apparatus,  is  of  tho  greats 
eat  service  in  those  cases  in  which  there  is  a  tendency  to  more  or  loan 
oomploto  repair  of  the  structure  of  the  spinal  cord.  In  various  local 
paratyaes^  as  ttom  pressure,  from  rheumatic  affections  of  the  nerves^ 
or  fVom  other  temporary  or  removable  conditions  of  nervous  or  mns- 
oolar  tiiwue,  massage  may  do  much  good.  When  the  Ions  of  powor  in 
«  muscle  is  duo  to  direct  violence,  as  ocours  with  especial  frequency 
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in  the  deltoid  muscle  from  folia  on  tbo  shoulder,  massage  sboald  bs 
aaeiduously  employed  as  eoon  as  the  primary  inflnmmaiion  produced  by 
the  injury  has  sabsided.  In  such  cases  the  treatment  is  of  especial 
adTsntJige  in  disperaing  exudations  and  restoring  the  muscles  and 
the  muscle  fibre  bundles  to  their  normal  relations  and  their 
looeeness. 
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The  present  article  is  not  a  treatise  upon  diet  or  dietetics ;  the  books 
upon  this  subject  are  sufHciently  numerous,  bnt  their  scope  is  oneo  too 
wide  for  the  needs  of  the  medical  practitioner.  In  elaborate  di60tu< 
siona  upon  the  contained  percentage  of  nitrogen  and  general  food-quali- 
ties  of  various  articles  of  diet,  npon  their  cost  and  commercial  history, 
upon  the  amount  of  food  necessary  to  eostain  life,  and  upoa  the  moat 
economical  forms  of  military,  prison,  and  hospital  rations,  etc.,  the 
oonsidoratiou  of  the  feeding  of  the  sick  in  private  practice  is  often  so 
overwhelmed  aa  to  be  lost  entirely.  I  propose  to  give  here  a  brief 
practical  sunmuiry  of  the  melhoda  of  feeding  in  sicluiese  whan  pocq^f 
niary  uoosiderations  are  of  eecoudary  importance.  ^B 

The  proper  feeding  in  acute  diseases  accompanied  with  high  fever 
varies  to  some  extent  according  to  the  individual  affection,  but  is 
subject  to  general  principlea  which  are  sufficient  practical  guides  for 
most  cases.  All  auch  acute  diseases  are  for  present  purposes  readily 
divided  into  those  in  which  the  acute  febrile  stage  is  very  short 
and  those  in  which  it  is  prolonged.  When  the  acute  febrile  stage  is 
very  severe  and  temporary,  it  is  usually  associated  with  a  complete 
anorexia,  which  the  practitioner  may  obey  with  safety.  In  tha 
first  day  or  two  of  the  onset  of  an  acute  pneumonia,  violent  scarlet 
fever,  or  similar  affections,  there  ia  no  cause  for  alarm  even  if  tha 
patient  take  no  food.  The  digestive  power  at  this  time  may  be 
in  complete  abeyance.  After,  however,  the  first  day  or  two  of  auch 
an  attack,  and  whenever  tha  febrile  reaotion  is  prolonged,  a  losa 
of  appetite  amounting  even  to  a  dlsgost  with  food  ia  no  excuse  for 
abstinence.  All  such  states,  with  their  accompanying  diseases,  tend 
to  fatal  result  through  exhaustion,  and  much  can  be  done  by  proper 
feeding  to  prevent  complete  failure  of  vital  power.  The  older  writers 
upon  dietetics  taught  that  a  fever  patient  was  not  to  be  fed,  and  some 
modem  authora  reiterate  the  old  dictum.  Fever  is  not,  however,  any 
coDlra-iudication  to  food.  It  is,  indeed,  usually  associated  with  loes  of 
digestive  power,  and  if  under  such  circumstanoee  the  stomach  be  ovel^| 
loaded  with  coarse  food  the  aymptoms  will  be  aggravated  by  the  resu!^^ 
ing  acute  indigestion.  The  amount  of  nourishment  received  by  a  body 
is  measured  nob  by  the  amount  of  food  put  into  the  stomach,  but  by 
the  amount  which  ia  assimilated  ;  and  in  febrile  complaints  the  effort  of 
the  phyaiclan  must  be  directed  not  to  the  filling  of  the  stomach,  bat 
to  the  obtaining  of  as  large  an  assimilation  of  food  as  is  possible  witb- 
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nut  dJaturLiog  the  alinientury  canal.  A&y  symptoms  of  gaRti-ic  or  iji' 
leatinal  diiiturbanco  should  be  tho  signal  for  the  immodiato  lessening 
of  the  food.  Such  gross  manifestalious  as  vomitiug,  sour  or  nauseous 
eructations,  and  gastric  distress  ore  perceived  at  once  by  the  most 
r&retutia|'  but  in  typhoid  fever  I  have  seen  skilful  practitioners  over- 
look the  real  cause  of  an  excessive  tympuny  or  an  increased  diarrhoea, 
and  continue  tbo  overfeeding  while  attempting  to  relieve  thcue  oymp- 
toms  by  medicine.  Such  practice  is  exceedingly  reprabemtiblo.  In 
fobrilo  adynamic  disoasea  the  feeding  should  be  at  short  interrala^ 
vith  small  amounts  of  liquid  food  of  a  nutritiou;^  eaHily-dlgcutod  char- 
acter, and  my  own  experience  leads  me  more  and  mure  to  the  habitual 
use  of  foods  which  have  been  partially  digested  artificially. 

The  question  of  nigbt-feeding  in  severe  cases  is  an  important  one. 
My  belief  is  that  death  occurs  much  more  frequently  in  adynamic 
dieeaaea  between  ono  and  five  o'clock  in  tbo  morning  tban  at  any 
other  time, — a  circumstance  largely  attributable  to  tho  habitual  with- 
holding of  food  and  stimulants  during  tho  night.  Sleep  is  essential  to 
the  recuperation  of  viUil  force,  but  an  exhausted  patient  usually  goes 
to  sleep  readily  alter  the  partial  awakening  which  is  sufficient  for  the 
adminbtration  of  a  milk  punch,  or  else  sleeps  in  so  broken  a  mamier 
that  tho  careful  nurse  can  give  the  food  at  short  intervals  without  awa- 
kening him.  In  no  typhoid  case  of  severe  type  should  an  interval  of 
more  than  three  hours  be  allowed  to  elapse  at  night  without  food  and 
stimulants,  and  tho  amount  given  at  a  single  time  should  be  so  increased 
that  almost  as  much  will  bo  taken  during  the  night  as  during  tbo  day. 

In  typhoid  oases  alcohol  in  some  form  should  be  given  with  tho 
food.  In  not  too  large  proportion.  Alcoholic  liquors  in  moderate 
amount  stimulate  tho  stomach  and  aid  digestion  and  absorption,  but 
in  large  amount  interfere  with  these  processea.  It  may  be  set  down 
as  a  general  rule  with  few  exceptions  that  all  foods  given  in  protracted 
febrile  states  should  be  in  liquid  form. 

Liquid  foods  may  be  divided  into  Liquid  Moat  Foods,  llilk  Foods, 
and  Artificially  Bigeflted  Foods. 

LiQDiD  MzAT  Foods. — It  must  be  remembered  that  all  arUcles  of 
the  present  class  are  stimulants  rather  than  nutrients.  Most  of  them 
do  not  contain  more  tban  ono  per  cent,  of  albuminous  substances. 
Under  this  beading  1  include  all  liquid  preparations  of  meat  made 
without  artificial  digestion. 

At  one  time  these  liquid  preparations  of  meat  wore  supposed  to 
repreeont  the  whole  nutritive  value  of  tho  meat,  but  rocenily  all  nntri- 
tive  power  has  been  denied  to  them.  They  contain  kreatin,  kruatinin, 
■ai^oein,  sarkin,  xanthio,  kreanin,  inosito,  fat,  and  inorganic  salts,  with 
ft  very  small  amount  of  albuminous  principles.  It  is  not  probable 
that  any  of  these  substances,  except  tbo  albumen  and  the  fat,  are 
capable  of  being  assimilated  and  used  as  food.  The  experiments  of 
Kemmencb  also  indicate  very  strongly  that  Ihoy  are  not  nutriontA,  for 
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he  found  that  ftnimalB  fed  exclusively  upon  these  preparatioa3  diea 
evoD  more  quickly  than  those  left  to  starve.  There  can  be  no  doubt 
that  the  death  under  theao  circumstances  was  largely  due  to  the  de- 
pressing effect  of  the  inorganic  salts  contained  in  the  extracta.  Clinical 
experience,  in  a  measure,  conforms  with  this  scientific  reasoning.  At  a 
time  when  bocf  essence  and  beef  tea  were  very  largely  relied  upou  as 
nutricnta  in  Philadolphin,  It  was  found  that  they  acted  better  when 
milk  WQ9  abo  given.  In  my  earlier  trips  into  the  wilderness,  involvwg 
much  physical  labor,  I  took  with  mo  the  best  artificial  meat  extntcta 
to  eervo  as  condensed  food,  but,  after  a  few  trials,  found  that  they  were 
unable  to  sutitaiu  prolonged  effort, — as  the  guides  put  il,  "  they  do  not 
stick  to  a  man's  ribs," — and,  although  at  that  tirae  my  theory  was  that 
they  wore  concentrated  nourishment,  practical  experience  soon  led  to 
their  abandoumenl,  Alihough  of  little  use  as  food,  tlioBO  substances 
are  valuable  stimulantjs  and  may  by  reviving  temporarily  an  exhausted 
patient  prepare  the  way  for  the  digestion  of  food.  In  a  series  of  ejc- 
perimenta  made  upon  the  frog's  heart  by  Dr.  Thomas  J.  Mays  (Tharap. 
Ga^.,  vol.  ii.  p.  152),  it  was  found  that  the  artificial  beef  extracts  and 
concentrated  bocf  preparations  had  a  very  decided  influence  in  main- 
taining  the  activity  of  the  systoles.  Notwithstanding  Dr.  Maya's 
arguments  to  the  contrary,  however^  I  believe  that  the  effect  of  beef 
extracts  upon  the  frog's  heart  is  entirely  similar  to  that  of  the  phos- 
phate of  calcium  (see  Calcii  PaosPiiAa).  In  typhoid  and  other  simi- 
lar low  fevers,  it  is  an  excellent  plan  to  give  bcof  essence  or  beef  tea 
alternate  hours  with  milk  punch.  During  convalosccnco  a  hot  bowl  of 
boef  tea  or  beef  essence  aiXcr  exertion  such  as  carriago-ridiag,  going 
out,  etc.,  may  act  very  well  as  a  stimulant.  By  the  addition  of 
various  substances  these  liquid  prcparatious  of  meat  can  bo  made  nutri- 
tive: thus,  an  egg  rapidly  stirred  into  a  bowl  of  beef  essence  forms  a 
very  usef\il  stimulating  food.  There  are  iu  the  market  various  extracts 
of  beef,  claiming  to  represent,  in  a  soKd  form,  beef  ossonce.  The  better 
forms  of  these  articlea  undoubtedly  do  represent  in  gix-at  part  beef 
essence,  but  they  are  distinctly  inferior  to  the  freshly-mnde  prepara- 
tion in  taste,  ond  in  containing  no  albumen :  so  thai  it  is  alwaya  bettor 
to  employ  the  fVeah  beef  essence  if  it  can  be  procured. 

Liquid  moat  foods  are  divisible  into  those  that  are  raw  and  tboM 
that  are  cooked.  Of  the  raw  foods  of  the  class,  the  beat  is  meat  Juice, 
This  is  made,  according  to  the  directions  of  Pettonkofor  and  Voit,  by 
selecting  lean  meat  fhtm  the  round  of  beef,  cutting  it  into  small  pieces, 
and  expressing  the  juice  in  a  press  of  sufficient  power, — such  oa  now 
can  be  porohased  at  any  of  the  larger  dmg-atoros.  This  juice  contains, 
in  addition  to  the  salts  and  extractives,  the  albumen  that  remains  fluid 
after  the  rigor  mortis, — chiefly  serum-albumen  and  coloring-matters. 
The  proportion  of  albumen  is  about  six  per  cent. :  by  heating  the  albu- 
men is  precipitated,  but  it  is  not  affected  by  salt  or  by  more  warming. 
lAebig's  beef  tea  is  raade  by  adding  seven  ounces  of  water  and  three 
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four  drops  of  liydrocbloric  acid  to  ono  and  a  half  pouads  of  loan  beef, 
ftUowing  to  Btand  ono  hour,  passiug  through  a  hair  eiovo,  and  washing 
out  the  meat  with  three  ouncos  of  wator.  Thia  infusioa  contains,  on 
the  average,  not  more  than  one  per  cent,  of  albumen.  The  hydro 
chloric  aciii  added  to  the  water  is  not  sufficient  to  dissolve  the  myosia 
of  the  mosclo:  so  that  this  preparation  can  be  looked  upon  as  nothing 
more  than  a  dilution  of  meat  jaico,  and  is  very  ioforior.  To  have  any 
offset  it  must  be  given  in  enormous  quantities. 

Muat  juice  is  a  valuable  preparation  when  a  powerful  stimulation  ia 
deurod  and  the  digestive  forces  are  exceedingly  weak,  as  in  the  foeblo* 
oeM  or  collapse  that  follows  cholera  infantum  and  other  infantile  diar- 
riiOBAa.  ItA  tasto  is  that  of  raw  meat,  and  is  so  disagreeable  to  many 
persons  as  to  proTont  its  use. 

The  cooked  concentrated  liquid  forms  of  moat  extracts  are  beef  tea 
and  beef  esscnoe.  Neither  of  tbeee  can  b«  considered  to  have  distinct 
nutritive  vahie.  It  is  veiy  rare  for  them  to  contain  more  than  one  per 
cent,  of  albuminous  substances ;  but  they  are  powerl\iI  et-imulants,  and 
for  such  purposes  are  as  usefh)  as  the  expressed  meat  juice. 

In  making  be^  tea  the  round  of  a  good  piece  of  beef  should  al- 
ways be  eolcctod,  and  cut  into  small  cubes  not  larger  than  half  an 
inch  in  diameter.  It  should  then  be  put  to  soak  for  two  hours  on  the 
iMLCk  of  the  range,  in  an  earthen-ware  pipkin,  with  ono  pint  of  cold 
water,  and  allowed  to  simmer  for  about  fifteen  minutes  and  finally  to 
boil  for  throe  minutee.  AAer  adding  half  a  teaspoonful  of  salt  and  a 
little  pepper  the  tea  is  ready  for  use. 

In  making  beef  essence  the  moat  should  bo  prepared  as  for  boef  tea. 
It  should  be  put  into  an  eartbea-waro  bottle  and  loosely  corked.  This 
should  bo  sot  in  a  pot  of  cold  water  and  brought  very  gradually  to 
the  boiling-point.  It  then  should  be  allowed  to  boil  for  from  twenty 
minutes  to  half  an  hour. 

Soups  are  liquid  preparations  which  resemble  beef  tea  and  beef  ee- 
■ODee  in  containing  the  extractives  of  meat,  but  which  differ  iVom  those 
|n«parations  in  having  in  them  variuus  nutritive  t-ubstAnces.  Soup  ia 
th«refore  both  a  stimulant  and  a  nutrient,  the  amount  of  nutrient  nm- 
torial  varying  greatly  according  to  the  preparation  of  the  soup.  The 
lighter  forms  of  soups  are  commonly  spoken  of  as  broths.  They  may 
be  used  when  the  stomach  rejects  leas  readily  digestod  forms  of  food. 

To  make  chicken  broth,  lake  three  pounds  of  chicken  well  cleaned, 
cover  with  cold  water,  boil  from  three  to  five  hours  (until  the  meat 
falls  to  pieces),  strain,  cool,  and  ekim  off  tbo  fat  To  a  pint  of  this 
add  salt  and  popper  and  two  tabIuspoonf\ilH  of  soft  rice  which  has  been 
previously  thoroughly  boiled  in  salt  water;  bring  the  broth  to  a  boil. 
In  preparing  the  rice,  half  a  cupfUl  should  be  boiled  for  thirty  min. 
utes  with  a  teaspoonftil  of  salt  in  a  pint  of  water.  To  make  mutton 
brothy  take  one  pound  of  lean,  juicy  mutton,  chopped  fine,  and  proceed 
as  with  chicken  broth. 
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In  the  preparation  of  80U|>s  the  first  thing  ia  tbo  making  of  tb« 
so-called  stock,  or  basis  for  the  soup.  There  are  two  distinct  stocks: 
one  which  may  be  known  as  the  brown  stock,  the  other  as  clear  stock 
or  eonaomme.  For  the  preparation  of  broicn  stock  take  four  pounds  of 
afajn  of  bocf,  four  quarts  of  cold  water,  ten  whole  cloves,  four  pepper- 
ooms,  a  bouquet  of  herbs  (siweet  marjoram,  summer  savory,  thj*mo, 
and  sage),  one  tablespoon fu I  of  salt,  throe  small  onions,  one  turnip, 
one  carrot,  two  stalks  of  celery,  two  sprigs  of  parsley.  Cut  the  meat 
from  the  bones,  after  which  place  the  bones  and  one-half  of  the  meal 
in  a  soap-kettle  and  allow  to  stand  for  half  an  hour  in  the  cold  water. 
Beat  gradually,  and  allow  to  simmer  for  six  or  seven  hours.  Brown  the 
remainder  of  the  meat  in  two  tablospoonfUls  of  beef-drippings,  and  add 
with  the  other  moat  and  with  the  vegetables  chopped  fine,  when  the 
kettle  is  put  on  the  fire  to  simmer.  Aitor  it  has  simmered  the  re- 
quired time,  the  stock  is  strained  and  set  aside  to  cool,  the  fat  being 
removed  from  the  top.    The  stock  is  then  ready  for  oao. 

In  making  the  soups  the  stocks  must  never  bo  allowed  to  boil,  w 
at  most  must  be  brought  only  for  a  moment  to  the  boiling-point.  F<^H 
&.  Julienne  soup  put  one  pint  of  the  brown  stock  on  the  fire  to  heat^^ 
after  which  a  pint  of  finely-chopped  vegetables  (turnip,  carrot,  etc.), 
with  half  a  teaspoonful  of  salt,  should  bo  put  on  with  a  little  water  to 
parboil.  This  being  done,  add  the  vegetables  to  tbo  stock,  and  season 
with  half  a  saltspoonful  of  pepper.  Vermicelli  soup  is  made  by  adding 
half  a  cup  of  vormicellt  to  a  pint  of  the  brown  stock.  Cook  the  ver- 
micelli for  tcu  minutes  in  salted  boiling  wat«r,  season  with  a  half-tea- 
spoonful  of  salt  and  a  half-sal tspoonful  of  popper,  and  add  to  the  warm 
stock. 

Consomme  or  clear  stock  is  to  be  made  in  exactly  the  same  way  as 
the  brown  stock,  except  that  throe  pounds  of  the  knuckle  of  veal  are  to 
be  added  to  the  meat,  and  all  the  meat  is  to  bo  put  in  at  onco  without 
browning.  AAcr  the  stock  has  been  formed,  in  order  to  clear  it  add 
the  white  and  the  ahcll  of  one  egg,  aud  the  juice  and  riud  of  one  lemon, 
beating  them  all  up  together;  thou  put  on  the  firo,  bring  to  tho  boiling- 
point,  strain  through  a  sieve,  aud  again  through  a  napkin,  without 
pressure  or  squeezing,  and  berve. 

A  very  elegant  stimulnting  and  nutritious  soup  can  be  made  ont  of 
consommd  by  boiling  ordinary  pearl  sago  in  salt  water  for  from  two 
three  huura,  until  the  grains  become  swollen  almost  to  bursting,  and 
then  stirring  the  sago  into  the  consomme  while  still  boiling. 

H11.K  Foods. — Of  all  liquid  foods  milk  is  the  best  and  the  most 
generally  applicable  to  the  treatment  of  disease.  Cow's  milk  contains^ 
in  round  numbers,  87.5  parts  of  water,  3  parts  of  caseine,  0.75  part  of 
albumen,  3.6  parts  of  fat,  5  parts  of  sugar,  and  0.07  part  of  inoi^nio 
salts.  One  pint  of  milk  conlaini],  in  round  numbers,  0.6  ounce  of  solid 
albuminous  substance,  0.6  ounce  of  fat^  aud  0.8  ounce  of  sugar.  When 
two  quarts  of  milk  arr  taken  in  tho  course  of  twenty-four  houra,  about 
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two  and  a  half  ouuces  of  fat  are  ingested, — an  amount  too  great  fot 
ftQ  inofficient  alimentary  canal  to  digest,  so  that  it  is  often  necessary  to 
ekim  the  milk.  As  milk  contains  practically  no  indigestible  residue,  it 
leares  behind  it  in  the  alimentary  canal  no  ffiocal  matter,  and  ita  use 
therefore  fVequently  produces  constipation.  In  cases  of  diorrhcaa  thia 
tendency  to  a  binding  action  can  be  increased  by  boiling  the  milk,  ■ 
process  which  coagulates  the  albumen  of  the  milk  and  slightly  leflsens, 
if  the  Boum  bo  removed,  ita  nutritive  value.  When  milk  is  used  very 
ft^eoly  and  the  digestion  is  feeble,  there  is  always  danger  of  the  forma^ 
tion  in  the  stomach  of  a  coagulum  so  dense  that  the  gastric  juice  will 
not  he  able  freely  to  penetrate  it.  This  difBculty  can  usually  be  over- 
come by  a  little  care.  The  addition  of  half  an  ounce  to  an  ounce  of 
lime-water  to  every  five  or  six  ounces  of  milk  has  a  distinct  tendency 
to  prevent  too  rapid  and  firm  coagulation.  Sipping  milk  instead  of 
jnsJuxtg  it— in  other  words,  patting  the  milk  in  the  stomach  in  small 
quantities  at  a  time — has  a  still  greater  power  in  repressing  the  forma* 
tion  of  hard  coagulum.  When  the  digestive  powers  are  feeble,  milk 
thould  bo  taken  slowly  in  small  quantities  at  a  time.  In  some  cosee  it 
ia  very  important  that  it  be  drunk  hot,  but  without  previous  boiling. 

There  are  various  useful  nutrient  and  stimulant  foods  preparod 
with  alcohol  in  milk,  as  follows : 

Wine  Whit. — Bring  half  a  pint  of  milk  to  the  boiling-point; 
add  half  a  pint  of  sherry  wine,  and  allow  to  stand  in  a  warm  place 
fbr  five  minutes;  atrain,  and  ewooten  to  taste.  The  wbey  which  is 
left  coQSista  almost  exclusively  of  wine  and  water,  with  milk  sugar 
and  milk  salts.  It  contains  very  little  nutriment,  but  is  somctimea 
tolerated  by  the  stomach  which  refuses  other  food. 

MiLK  PcKOH. — Take  half  a  pint  of  milk ;  pour  into  it  from  a  de»* 
scrt^poonful  to  a  tablcspoonfbl  of  brandy,  rura,  or  whiskey,  according 
to  the  needs  of  the  patient;  sweeten  and  spice  with  nutmeg  to  toate. 
This  preparation  represents  all  the  nutritive  value  of  milk  and  the 
Btimulatiug  cflecta  of  the  liquor.  If  the  stomach  be  at  all  delicalo, 
k  labluspoonful  of  lime-water  should  alwayn  be  added  to  it  before 
putting  in  the  brandy. 

EaoNoa. — Eggnog  is  a  heavy,  rich,  highly  nutritive  liquid,  which 
must  be  employed  in  limited  quantities,  and  very  carefully  when  there 
i«  any  delicacy  of  stomach.  The  yelk  of  one  egg  may  be  added  to  half 
a  pint  of  milk,  afterwards  half  an  ounce  to  an  ounce  of  brandy,  and 
the  white  then  buateu  tn. 
H  Sometimes  when  the  stomach  rejects  almost  all  forms  of  food,  the 

^  addition  of  carbonic  acid  water  to  the  milk  meets  with  success.  Equal 
quantities  should  be  employed,  and  the  caseine  of  milk  should  be  coagu* 
^^  lated  in  fine  flakes.  A  light,  powerfully  stimulant  beverage,  somewhat 
^H  mcnilar  to  the  one  just  mentioned,  but  to  soma  palates  moro  elegant, 
^M  ia  made  by  tlie  addition  of  champagne  to  milk, 
^k  There  are  certain  forms  of  fermented  milk  which  are  valuable  as 
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beiDg  easily  digested  by  the  Btomacb  and  very  acceptable  to  t^e  palate, 
Thoy  alno  render  possible  Bome  variety  of  food  to  persons  largely 
rebtricted  to  milk  diet. 

Koumiss,  or  Kcuts,  is  a  fermented  liquid  prepared  by  the  Tartars 
trora  mares'  milk.  It  may  for  ordinary  parpoaea  bo  sufficiently  imi- 
tated by  the  following  recipe.  Take  an  ordinary  beer-bottte  with  t 
patent  shifting  cork,  put  in  it  one  tablespoonftil  of  white  sugar,  one 
pin.t  of  miik,  ono-eixth  of  n  cake  of  FloiBchman's  yeast  or  one  dracbi 
of  strong  liquid  yeast,  shako  woll^  allow  to  stand  from  eight  to 
hours  in  a  tetnporatnro  of  from  eighty-five  to  ninety-five  dog 
sbake  well,  and  put  upon  the  ice  to  cool.  This  ought  to  be  used  will 
twenty-four  hours  after  being  made.  The  longer  the  fermentation 
is  allowed  to  continue,  the  more  sour  is  the  koumiss;  and  its  conditioQ 
should  be  regulated  to  suit  the  individual  palate  and  stomach  of  the 
patient.  If  it  bo  desired,  It  may  be  Savored  by  the  addition  of  a  small 
piece  of  vanilla  bean  to-  the  milk  before  fermentation.  This  prepoift- 
tion  ia  suited  to  the  treatment  of  convalescence  and  chronic  diseases 
rather  than  of  acute  febrile  illness. 

Milk  may  be  used  as  the  basis  of  a  number  of  fkrinaceous  or  starch^^ 
liquids.    It  muflt  be  remembered  that  these  starchy  compounds  on^f 
more  or  loss  difScult  of  digestion,  and  during  the  progress  of  an  acute,^^ 
severe  febrile  illness  they  must  be  employed  with  the  greatest  caution. 
In  convalescence  and  in  chronic  invalidism,  however,  they  aro  oAoa 
very  serviceable.     In   making  these  preparations  it  is  essential  that 
they  be  closely  watched  and  stirred,  to  prevent  burning,  nnloss  tUoy 
Cooked  over  hot  water. 

Oatueal  Porbidqe  may  bo  made  by  stirring  two  ooncca  (b 
a  cupful)  of  cruehod  oatmeal  into  a  pint  of  milk,  previously  warmed, 
and  afterwards  cooking  twenty  to  thirty  minutes,  adding  salt  to  the 
taste. 

Baked  Floob  Porbidqe. — A  very  excellent  porridge,  of  easy  digefr 
tion,  and  especially  valuable  when  there  is  a  tendency  to  looseness  of 
bowels,  can  be  made  by  the  following  recipe.     Take  one  pint  of 
and  pack  it  tightly  in  a  small  muslin  bag,  throw  it  into  boiling  wa 
and  boil  for  five  or  six  hours,  cut  off  the  outer  sodden  portion,  grata 
the  hard  core  fine,  and  stir  into  boiling  milk  to  the  desired  thickneea. 

Arbow-Boot  PoBRinaE. — This  may  be  prepared  in  the  following 
manner.  Stir  two  teaspoonftils  of  arrow-root  in  half  a  teacnpfbl  of  cold 
milk  until  a  perfectly  smooth  mixture  is  made ;  have  on  the  fire  a  pici 
of  milk,  and,  while  this  is  boiling,  add  the  arrow-root  little  by  little, 
stirring  constantly  until  cooked, — i.e.,  from  one  to  two  minutes  after 
the  last  is  poured  in ;  add  sugar,  nutmeg,  and  wine,  according  to  taste 
or  the  exigencies  of  the  case.  When  milk  is  not  to  bo  had,  or  a  very 
low  diet  is  required,  water  may  be  substituted. 

The  secret  of  properly-prepared  arrow-root  is  In  having  the  fi 
mixture  with  milk  absolutely  smooth  ond  free  from  lumps. 
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CboooXmITB  PoBRiDnK. — A  gmol  which  will  be  found  very  palatable  to 
many  poraonit  and  may  be  subatitutod  for  simple  arrow-root,  can  he  mado 
by  the  following  recipe.  Mix  together  one-quarter  pound  of  best  choco- 
late grated,  oiio-half  pound  of  rice  floor,  two  ounces  of  arrow-root,  and 
one-quarter  pound  of  loaf-sugar  grated.  Add  a  tahloapoonAil  of  this 
mixture  to  a  pint  of  hot  milk,  and  let  it  boil  five  minutes.  Then  re- 
movo  the  preparation  fVom  the  stove  and  servo  it  hot.  It  should  have 
the  consistency  of  gmel. 

TouATO  PosBiDQE. — A  Very  excellent  porridge  or  pNr/<,  highly  nu- 
triUooft  and  useful  daring  convalescence,  cnn  ho  mado  by  the  following 
recipe.  Take  one  quart  of  canned  tomatoes,  bring  to  a  boil,  strain 
while  hoc  through  a  hair  sieve;  bring  a  quart  of  milk  to  a  boil,  add 
stiSidcnt  flour  to  make  a  thick  paste,  stir  In,  and  continue  to  boil  until 
the  flour  is  cooked  (about  twenty  minutes).  Stir  the  strained  tomatoes 
gradually,  a  little  at  a  time,  into  the  boiling  milk.  Cook  five  or  ton 
minutes ;  season  to  taste. 

Saoo  PoRRiDaK  is  of  the  consistency  of  a  jolly  rather  than  of  a  por- 
ridge. In  preparing  it,  wash  the  sago  well  in  cold  water,  put  a  small 
teacupAil  of  it  to  soak  in  half  a  pint  of  water  over-night,  and  in  the 
morning  put  this  mixture  into  one  pint  of  hot  water;  squeeze  into  it 
the  Juice  out  of  a  thinly-pared  lemon,  and  allow  to  simmer  alowly  for 
twenty  minutes ;  then  sweeten,  add  wine  according  to  taste  or  the 
oxigcDctos  of  the  case,  and  pour  into  moulds  to  cool. 

Tapioca  Porhidoe  is  Tcry  elegant,  but,  like  sago  porridge,  rcquiros 
considerable  time  for  preparation.  It  may  bo  mado  in  the  following 
manner.  Soak  two  tablespoon fUIs  of  very  clean  tapioon  in  two  teacup- 
tola  of  cold  water  over-night;  io  the  morning  add  a  little  salt  and  one 
pint  of  milk,  or  water  if  milk  'a  not  allowed ;  simmer  it  until  quite 
•oft;  stir  woU  while  cooling;  when  done,  pour  into  a  bowl,  and  add 
flu^r,  wine,  and  nutmeg,  according  to  taste  or  the  exigencies  of  the 

CftM. 

Artificiallt  DiocsTRD  FooT>g. — In  low  fevers  the  powers  of  tha 
Alimentary  canal  are  certainly  much  impnired,  and  foods  which  have 
undergone  more  or  less  complete  artiBclal  digestion  outside  of  the  body 
nre  very  tueAiL 

In  all  eases  in  which  the  typhoid  symptoms  are  severe,  milk 
4ihould  constitute  the  chief  reliance,  and  should  be  partially  digostod 
before  administration.  When  the  disease  is  prolonged,  and  especially 
when  the  mental  condition  is  clear,  the  patient  fVoquently  tires  of 
milk.  Dnder  thoso  circumstances  various  liquid  foods  prepared  by 
the  partial  digestion  of  solids  are  of  grent  importance.  Artificially 
digested  foods  are  also  of  value  during  convalescence,  and  their  em- 
ployment constitutes  a  very  important  part  of  the  treatment  of  gastric 
and  intestinal  catarrhs.  Most  peptones  hove  a  distinctly  bitter  taste, 
which  may  be  very  objectionable  in  individual  coses.  This  taste  can 
be  partially  overcome  by  the  addition  of  flavoring  substanves  or  ex> 
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tMetef  ^^^  of>en  may  be  altogether  avoided  by  arresting  the 
of  artificial  digestion  before  complotion. 

At  first  thought  pepsin  would  appear  to  l>e  tiie  most  available 
ferment  for  the  preparation  of  peptones;  but  practical  experience 
has  led  to  reliance  upon  pancreatin.  Pancreatin,  pancreatic  extracts, 
and  pancreatic  liquors  are  now  found  abundantly  in  commerce.  The 
Buperiorily  of  the  secretion  of  the  pancreatic  gland  as  a  practical  fer- 
ment is  connected  with  the  fact  that  it  contains  two  distinct  classes  of 
digestive  principles,  namely,  pancreatic  diastase,  which  dissolves  starch, 
and  trypsin,  which  acta  upon  albuminous  principles.  It  is  of  great 
importance  to  be  able  to  determine  readily  the  value  of  any  prepara- 
tion of  pancreatin.  The  lest  devised  by  Br.  Wm.  Boberta  (^Digestive 
Ferments,  London,  1881)  appears  to  be  very  practical.  If  pancruitio 
be  added  to  fresh  milk  without  an  alkali,  in  the  course  of  a  few  minutes 
the  liquid  aoquiros  the  property  of  curdling  abundantly  upon  boiling; 
and  I>r.  Roberta  estimates  the  value  of  a  pancreatin  by  the  nomborof 
oublo  centimetres  of  milk  which  are  transformed  by  one  cubic  centi- 
metro  of  the  sample  at  a  temporaturo  of  40"  C.  to  the  curdling-poiot 
in  five  minutes.  The  liquor  pancreaticus  used  by  Dr.  Boborts  bad  a 
power  oscillating  between  fifty  and  seventy,  A  test  which  may  b« 
substituted  for  that  of  Dr.  Roberts,  and  which  is  especially  appUcabls 
to  the  ordinary  pancreatic  extracts  or  so-called  pancreatin,  is  based 
upon  the  peptonizing  power  of  the  powder.  Five  grains  of  it  added 
to  twenty  grains  of  the  bicarbonate  of  sodium  should  so  alter  the 
caseine  contained  in  one  pint  of  milk  in  an  hour  at  a  tompcraturs 
of  115^  F.  that  no  coagulation  wilt  occur  upon  the  addition  of  oitrio 
acid. 

Peptonized  miik  is  made  by  diluting  a  pint  of  milk  with  a  quarter  of 
a  pint  of  water,  heating  to  about  140°  F.,  adding  two  teaapoonfUls  of 
liquor  pancreaticus  (Roberts' s)  with  twenty  grains  of  bicarbouato  of  so- 
dium, digesting  in  a  warm  place  for  an  hour  to  an  hour  and  a  half,  and 
raising  momentarily  to  the  boiling-point ;  at  the  temporaturo  of  the  sick- 
room, 65*  F.,  the  digestion  will  usually  require  about  throe  hours.  Or 
milk  may  bo  peptonized  by  dissolving  five  grains  of  pancreatin  with 
twenty  groins  of  bicarbonate  of  sodium  in  an  ounce  of  warm  water, 
adding  to  a  pint  of  milk,  and  keeping  at  a  tompcraturo  of  110"  for  ono 
hour.  Very  many  persons  object  to  the  bitter  taste  of  tho  thoroughly 
digested  miik,  so  that  in  practice  tho  best  results  are  oflon  obtained  by 
aUowisg  tho  peptonizing  process  to  bo  only  partially  completed,  and 
giving  the  milk  after  it  has  boon  acted  upon  by  the  ferment  not  longer 
than  twenty  to  thirty  minutes. 

Pttptonized  miik  gruel  is  made  by  first  preparing  a  thick  gruel  with 
arrow-root,  oatmoal,  sago,  or  other  similar  farinaceous  articles,  adding 
while  still  hot,  an  equal  quantity  of  milk,  and  aubscquently,  when 
cooled  to  100'^,  for  each  pint  twenty  grains  of  the  bicarbonate  of 
•0<lium  and  two  tcaitpoonfbis  of  tho  liquor  pancreaticus  or  five  grains- 
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of  pancroatio  extract,  digesting  in  a  warm  place  for  two  houn,  boiling 
tbo  mixture  raomcntarily,  and  ^training. 

Peptonized  l>ee/  tea  is  prt'pared  by  aimmoring  half  a  pound  of  inlnoed 
b«of  for  two  hours  in  a  pint  of  wator  containing  twenty  graina  of 
bicarbonate  of  flodinm,  allowing  to  cool  to  about  100"  F.,  digesting  at 
this  tomporaturo  with  a  tablo^poonAil  of  liquor  panc-roaticun  or  ten 
graina  of  pancreatic  extract  for  three  hours,  docanting,  and  momentarily 
boiling.  This  boof  tea  ia  said  to  be  about  equivalent  to  milk  in  nutriUro 
value,  containing  4.5  per  cent,  of  organic  eolidd,  three-fourths  of  which 
ie  peptone. 

Peptonized  oysters,  a  very  palatable  and  extrGmoly  nutritious  diah, 
is  made  by  mincing  six  large  or  twelve  small  oysters,  and  adding  to 
them,  in  their  own  liquor,  fire  grains  of  pancreatit-  extract  witb  twenty 
grains  of  bicarbonate  of  sodium.  Tho  mixture  is  then  to  bo  brought 
lo  100*  F.,  and  maintained,  with  occasional  stirring,  at  that  tempera- 
ture for  thirty  minutoa,  when  one  pint  of  milk  is  to  bo  addod  and  tho 
temperature  steadily  kept  up  for  ten  to  twenty  minutes.  Finally  the 
maas  is  to  be  brought  to  the  boiling-point,  strained,  and  served.  Oelo- 
tin  may  bo  added,  and  tho  mixture  served  cold  as  a  jelly.  Cooked 
tomato,  onion,  cclury,  or  other  flavoring  suited  to  tho  individual  tAste 
of  tho  patient  may  be  added  at  the  begiuuiug  of  tho  artificial  digestion. 

PANcaCATiZED  MjLK  ToAST. — Ordinary  milk  toast,  in  which  there 
ii  m  abundance  of  milk,  when  digested  for  thirty  to  fifty  minutea 
with  pancrcatin  and  bicarbonate  of  sodium  becomes  an  almost  homo> 
g^ieooa  pulpy  ma»a,  which,  when  tho  crusta  have  been  removed,  is 
oniftUy  readily  retained  by  the  irritable  stomach.  In  extreme  ca»oa, 
howercr,  it  may  advantagooui^ly  be  strained  and  the  0uid  portion  alono 
Dwd,  in  which  the  partially  peptonized  solution  of  casoino  of  tho  milk 
ii  reinforced  by  the  actually  digested  gluten  and  alarch  of  tho  bread, 
together  with  a  very  little  dextrin.  Plain,  tight  spongc-cako  may  ba 
■imilarly  digested,  and  occatiionnlly  forms  a  desirable  change. 

Bjbotal  Auiie!(tation. — In  severe  gastritis  and  in  gastric  ulcer  it  is 
aometixttes  neooasaTy  to  enforce  a  temporary  or  oven  a  somewhat  pro- 
loi^^  abetinenoe  iVom  food.  In  diphtheritic  paralysis  of  the  throat, 
as  well  as  in  strictures  of  the  oeMphagus,  it  may  be  almost  impossible  to 
get  ibod  into  the  stomach,  and  in  various  oases  the  food  is  vomited 
whenever  it  is  ingested.  Under  any  of  those  circumstances  feeding  by 
the  rectum  becomes  a  matter  of  the  utmost  imjwrtance.  There  in  no 
reaaon  fbr  believing  that  tho  rectal  or  even  the  colonic  secretions  have 
digOBtire  power.  Absorption  goes  on  slowly  ftom  the  rectiun,  but,  ao- 
oording  to  Landois.  very  rapidly  from  the  colon  itself.  For  these  reo- 
Bons  injections  which  are  used  for  the  purpose  of  nourishing  the  patient 
ehould  always  be  composed  of  bland,  thoroughly  digested,  concentrated 
food.  Dr.  W.  O.  Loube  {Deutsch.  Archiv /ur  JOin.  Med.,  18T2)  uses  a 
ftiod  preparation  which  he  has  proved  by  oxperimonts  made  upon  doga 
to  bo  oapable  of  yielding  to  the  blood  nutritive  material,  and  by  which 
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bo  has  maintained  lift;  for  Tour  weeks  in  a  patient  poiiKinod  by  iodine^ 
wboHO  stomach  rejected  all  food.  The  method  is  as  follows.  The  pan- 
creas of  swino  or  cattle  is  carefully  cleaned  of  fal,  and  50  to  100  granimee 
thereof  cut  into  very  small  piccca.  In  like  manner  150  to  300  grammes 
of  boef  ore  prepared.  Both  substances  are  then  put  into  a  disb  with 
about  50  to  150  oc.  of  lukewarm  water,  and  stirred  into  a  thick  paste, 
and  drawn  in  a  clyster-pipe  with  wide  opening.  In  many  cases  fW>m  25 
to  50  grammes  of  fat  may  be  added  to  the  mixture,  also  at  times  some 
starch.  An  hour  before  using  this  clyster,  one  of  pure  water  should  be 
admiaiBtorcd,  to  clean  out  the  iate^tiaes.  In  very  warm  weather  there 
is  Bomo  trouble  in  obtaining  and  keeping  swoot  the  pancreas.  This 
difficulty  may  bo  avoided  by  making  a  glycerin  extract,  which  is  said 
to  bo  quite  equal  in  digestive  power  to  the  fresh  pancrcaa,  and  will 
remain  good  for  several  weeks.  The  following  is  tbo  manner  of  its 
preparation :  the  pancreas  of  a  bulJock  (which  is  suilleient  for  tbreo 
enemata)  is  finely  chopped,  and  nibbed  with  250  grammes  of  glj-cerinj 
and  to  each  third  of  this,  when  about  to  be  used,  are  added  (Vom  120 
150  grammes  of  finely-divided  meat.  It  is  important  that  this  roi 
should  be  injected  into  the  intostino  as  soon  as  it  is  made;  for  if  it 
allowed  to  stand,  the  moat  swells,  and  the  operation  is  thereby  rendered 
difficult. 

It  is  evident  that  the  central  idea  of  Br.  Xveube's  method  is  sfmplj^^ 
to  oifcr  to  the  intestine  for  absorption  a  welt-formed  peptone.    Dr.  L.  Q^| 
JojTies  {Richmond  and  Louisville  Med.  Journ.,  1860)  has  found  that  tbo 
etomach  of  the  pig  placed  in  water  acidulated  with  bj-drocbloric  acid^ 
will  rapidly  dissolve  not  only  itaotf,  but  also  small  pieces  of  beef.     Bach  < 
prcpnrntion  might  be  substituted  for  that  of  Lcube,  but,  as  its  rcactii 
would  bo  acid,  it  would  probably  not  agree  so  well  with  the  intestii 
The  solutions  of  Lcube  can  very  well  be  eubstitnted  by  preparations  made 
with  commercial  pancreatio  extracts.     As  milk  and  eggs  contain  all  the 
food  ncceasary  for  the  sustenance  of  life,  and  are  more  rapidly  and 
readily  digested  than  is  meat,  all  that  is  necessary  is  to  <ligest  them 
thoroughly  before  injection.     Half  a  pint  to  a  pint  of  milk  with  two 
or  three  c;^  may  be  employed  at  each  injection.     Mlien  etimulnats  are 
required,  bnlf  an  ounce  to  an  ounce  of  brandy  may  be  added  to  each 
injection  :  larger  quantities  of  alcohol  than  these  would  be  apt  to  irritate 
the  mucous  membrane.    The  alcohol  should  always  be  added  after  di- 
gestion has  taken  place,  and  just  before  administration.    A  practical 
difficulty  in  sustaining  life  by  rectal  injections  is  the  frequent  refusal 
of  tbo  intestine  to  retain  them.    In  order  to  obtain  the  host  posable 
results,  certain   precautions   arc   necessary.      The  colon  nnd   roetom 
should  always  bo  free  from  ftecos  before  the  administration  of  the  injec- 
tion.   The  injection  should  bo  given  at  the  temperature  of  the  Iwdy, 
thrown  in  very  slowly,  and  as  high  up  into  the  intestine  as  possible. 
The  effort  should  bo  to  have  the  fluid  injected  into  the  colon  rather  than 
into  the  rectum.     Unless  a  narcotic  is  contra -indicated,  from  twenty  to 
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forly  drops  of  laudanum  ehould  bo  added  to  each  injection.  Vorj'  rarely 
is  it  wiso  to  repeat  tbe  injoctions  oltoner  ihan  twico  in  tbo  Iwonty-four 
hours;  and  onco  in  six  hours  is  ibo  exlrcmo  limit. 

MET ALLO  -THERAPY. 
In  1849,  Dr.  Burlc  discorored  thnt  in  hy&torical  anaisiliosia  it  was 
pOBdiblo,  by  tho  application  of  motaU  to  tho  utirfaco  of  tbo  Ixidy,  to 
tvCKll  sensibility,  aud  in  1S51  bo  presented  an  inaugural  tboHie  upon 
the  subject  to  the  Faculty  of  Paris.  It  was  not,  bowovcr,  until  187B 
that  bo  succocdod  in  attracting  tiio  general  professional  nttontion  of 
Franco  to  Ibe  matter.  In  tlmt  year,  in  answer  to  bis  import  unit  ion, 
tho  Soci^l^  de  Biologto  of  Paris  appointed  a  commission  to  osamino 
into  the  accuracy  of  lus  alleged  facts.  Tbe  report  of  this  cummissiou 
(ii'aris,  1879)  couOrmod  tbo  statements  of  Dr.  Burk,  and  also  ox- 
Undod  oar  knowledge  of  tbe  subject.  It  was  found  that  dilforont  indi- 
viduaia  have  difTcrent  relations  with  metallic  substances,  somo  cases 
being  aRbctod  by  zinc,  others  by  iron,  others  by  gold,  copper,  etc.  In 
exceptional  tnstAnccs  tbo  hystoricAl  person  has  relations  with  two  or 
even  more  motaU.  When  a  snmlt  disk  of  tho  appropriate  metal  is  bound 
over  tbe  aneodthotic  surface  of  an  bysterical  subject^  after  fVom  ten  to 
twenty  minutes  a  sensation  of  warmth  xs  dovulopcd  beooatb  tho  disk, 
and  a  distinct  reddish  color  appears.  At  this  time  the  prick  of  a  needle 
it  distinctly  felt,  even  paiuHiIly  so,  not  only  at  tho  spot  over  which  the 
plato  has  l>oen  applied,  but  also  in  a  moro  or  loss  extended  zone  around 
It.  In  some  cases  tho  soiisibiiily  returns  only  in  tho  immodiate  vieinity 
of  tbe  application ;  in  others  tho  whole  arm  or,  moro  rarely,  the  whole 
Kide  of  the  body  becomes  scm^itivo.  \Vitb  tbe  return  of  sunsitiveuoss 
3ro  is  a  dii^ppearanee  of  tho  iscbsmiu,  aud  if  motor  ]mt»y  has  ex* 
there  is  also  an  increase  of  the  motor  power  as  measured  by  the 
[ynamomeler.  In  most  cases  of  hysterical  anrestbesia  there  is  a  distinct 
coldness  of  the  surface,  or,  indeed,  of  tho  whole  arm,  and  with  the  dis* 
appearance  of  tbe  palsy  of  sensation  and  of  motion  there  is  an  increase 
in  the  temperature.  Thus,  in  a  cose  of  right-sided  hysterieal  antosthesia 
and  amyilslhcnia  the  thermometer  livid  in  the  right  hand  stood  at  36^ 
C,  in  the  left  at  34.5'  C.  (Dr.  Dumontpallier,  La  Metalhscopie,  Paris, 
18S0),  but  after  the  application  of  tbo  metal  tho  temperature  of  the 
left  hand  was  higher  than  that  of  tbe  right.  In  many  instances  not 
only  is  the  sensibility  of  tbe  skin  restored,  but  at  the  same  time  the 
special  senses  gradually  become  nearly  normal ;  although  in  other  cases  it 
is  neceasary,  in  order  to  affect  tbe  siiecial  senses,  that  tho  metallic  plates 
should  ho  in  the  neighborhood  of  the  orbit  or  in  tbe  tomponil  region. 
When  achromatopsia  is  relieved,  blue  is  usually  the  first  color  to  return, 
or,  more  rarely,  rod.  Some  minutes  alter  this,  yellow  is  perceived,  rhon 
green,  and  at  last  violet  (Dr.  Aigre,  La  MitaUoscopie^  Paris,  1879,  p.  23). 
Aa  Booms  to  bavo  been  first  discovered  by  U.  Gelle,  at  the  time  of  tho 
disnpijearancc  of  tho  aniestbcsia  under  tho  influence  of  the  metal  the 
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Joss  of  Bonaibility  appoare  in  &  corresponding  position  upon  tho  nnpaifr 
lyzod  side,  and  is  accompanied  by  a  fall  of  tho  local  tompci*atnro.  In 
a  few  eaBcs  sovoro  pains  havo  dcrolopod  during  tho  application  of  ths 
metals.  According  to  tho  oxponenco  of  tho  French  commission,  which 
eeoms  to  bo  identical  with  that  of  subsequent  observers,  tho  effect  of 
tho  application  is  usually  in  hysteria  at  first  tomporaiy,  and  tnsts  iVom 
a  fow  minutes  to  some  hours. 

Dr.  Burk,  in  bis  commnnication  to  the  Society  de  Biologto,  stated  thi 
if  tho  metal  which  had  been  found  temporarily  to  affeot  Bonsation  in  a 
penaon  autfenng  from  hysterical  anjosthcsia  wore  given  to  such  patient 
in  continuous  doses,  all  symptoms  of  hysteria  would,  after  a  time,  per- 
manently disappear.  Tho  commission  confirmed,  in  a  measure,  this 
statement :  in  sundry  cases  thoy  found  under  such  adminiatnition  that 
menstruation  became  regular,  digestion  improved,  and  the  muacular 
force  and  sensibility  returned.  Tlioy  fiirther,  however,  made  tho  extraor- 
dinary discovery  that  if  a  piece  of  the  metal  wore  bound  down  on  tho 
skin  of  the  person  who  bad  recovered,  a  return  both  of  aniosthcsia  and 
of  motor  palsy  took  placo  in  from  twenty  to  forty  minutes. 

It  having  boon  suggested  that  tho  metal  upon  tho  skin  acta  by  ii 
duction  of  tho  feeble  galvanic  currents,  tho  French  commission  foi 
that  tho  application  of  most  raotals  to  tho  surface  of  tho  human  body 
givca  rise  to  an  electric  cunxint  sufficiently  powerful  to  bo  mcodund, 
that  those  currents  vary  in  power  with  different  metals,  and  that  cleo 
trical  curronta  of  power  equal  to  that  of  those  produced  by  tho  appro- 
priate motals  applied  to  tho  anesthetic  surface  brought  about  a  roium 
of  sonsibility.  The  observations  of  M.  Luys  showed  that  tho  applica 
tion  of  tho  appropriate  motals  was  also  able  to  roduco  hysterical  hypen^ 
nethosia  to  the  normal.  ^| 

That  tho  phenomena  of  tho  so-called  motallo-thorapy,  as  1  havo 
Bummarixod  them,  may  fh>quently  bo  obtained,  in  more  or  loss  com- 
pletonesB,  is  shown  by  tho  confirmation  of  the  report  of  the  French 
commission  not  only  by  a  number  of  French  observers,  but  also  in 
England  by  Dr.  A.  Ilughes  Bennett  (£rain,  vol.  i.  part  3;  Brit.  Med. 
Jovrn.f  Nov.  25,  1878),  in  Italy  by  Buccola  and  Sopilli  (Ldnd.  Med, 
SecoTd,  vol.  ix.),  and  in  Germany  by  Dr.  F.  Gratz  (Ibid.)  and  vorioua 
other  observers.  It  is,  however,  oortain  that,  at  least  in  this  country, 
they  are  exceptional.  In  an  olaborato  series  of  observations  made  in 
the  Mranlfl  of  the  Philadelphia  Hospital  by  my  collonguo  Dr.  C.  K.  Kills, 
tho  transfer  of  sensibility  was  obtained  in  only  a  very  few  cases;  whilo 
Dr.  S.  Weir  Mitchell  afllrms,  as  the  result  of  bis  groat  experience,  that 
noither  he  nor  any  of  his  aeststante  havo  over  boon  able  to  bring  about 
anffialhesia  of  the  sound  sido,  although  they  havo  very  f^*cquontly  ob- 
tained temporary  returns  of  soasibilily  by  the  application  of  various 
substances,  especially  by  mustard  plasters,  and  oven  more  pronouncedly 
by  fVoezlug  the  akin  with  rhigolene.  It  was  at  first  believed  that  th« 
production  of  Bcosibllity  by  a)stbosiogenetic  agents  is  proof  of  th« 
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hysterical  nature  of  an  anaeHtbcsia;  but  in  the  course  of  Mh  early 
t^raorratJODB  upon  the  eubjecl,  H.  Charcot  found  that  ovon  in  organic 
bemlaneBtbeeia  the  application  of  the  plates  of  metal  was  followed  in 
twenty  (w  thirty  minutes  by  a  return  of  the  normal  Benaihility  and  of 
the  spodal  sensoa.  Theeo  observations  have  been  confirmed  by  Boveral 
Pronch  obsorvers. 

It  13  also  aasertod  that  if  poworfhl  ma^etH  be  uaod  instead  of  metal 
pl&tos,  in  cases  of  hyattirical  or  orgauii:  hernia nitHtheaia  with  contrao- 
tnros  and  motor  palsy,  there  will  be  relief  not  only  of  the  paralj^is  of 
sensibility,  bnt  also  of  the  disturbances  of  motility.  Thus,  M.  Laboul- 
b^ne  reports  a  case  (^Gmette  des  ITdpitavx)  of  a  man,  sixty-soven  years 
of  age,  suffering  &om  organic  loO:  hemiplegia  and  complete  homianGes- 
thesia,  in  whom  the  application  of  a  strong  magnet  was  followed  by 
tho  reappearance,  first  in  the  arm  and  afterwards  In  the  leg,  of  iho 
Dormal  sensibility,  and  by  marked  incroaao  of  tbe  motor  power  in  the 
hand  as  tested  by  the  dynamometer.  It  is,  however,  to  bo  noted  that, 
w  fiir  as  my  examinations  of  the  records  go,  there  has  not  as  yet  been 
raportod  ft  CMO  of  organic  hemiamcsthesia  in  which  any  transfer  of 
aiUBBthoaa  ha»  been  noted. 

Tho  explanation  of  the  facte  of  motoUo-tbenipy  is  a  matter  of  di& 
culty,  and  no  thoory  has  aa  yot  heon  oSercd  which  is  satisfactory. 
That  the  phenomena  are  not  tbe  rvisult  of  tbe  action  of  a  feeble  cleo- 
tzic  corront  upon  the  peripheral  nen'ce  seems  to  be  ahown  by  their 
having  1>ccn  produced  by  metals,  such  as  platinum,  which  are  praott- 
cmlly  uon-oxidizablo,  and  by  absolutoly  inert  substances,  such  as  disks 
of  wood,  and  oven,  as  in  the  case  reported  by  Bennett  (loc.  cit.),  by  the 
application  of  a  handkerchief.  The  theory  adopted  by  most  Kn^tish 
writers,  that  they  are  the  result  of  expectant  attention, — i.e.,  that  they 
are  tho  result  of  tho  patient's  believing  that  the  phenomena  are  about 
to  happen, — is  asserted  to  be  disproved  by  the  fact  that  in  many  cases 
the  patient  did  not  know  what  was  to  happen.  Tho  so-callod  molccu- 
l.ar  thoory,  which  toachoa  that  there  is  some  mysterious  raolocular  in 
fluonce  produced  by  tho  applied  plate  on  tbo  peripheral  Dorvetil&mentBi 
amounts  to  nothing  more  than  words. 


CHAPTER  IL 

THE  TREATMENT  OF  SYSTEiUO  STATES. 


EXHAUSTION   AND    NBURASTHBNIO   CONDITIONS. 

Depression  ia  a  condition  of  temporarily  lowered  vital  activity 
produced  by  the  proBenco  of  aomo  poiiwn  in  the  system.  Exhaustioa 
is  a  condition  of  absolute  lack  of  power  in  which  the  ftinctional  ac- 
tivity ia  ivpretjiicd  uot  by  a  deprossiug  sub»taDce,  but  by  the  in&bilits^ 
of  the  afTucted  part.  In  pi-actico  il  is  o&sontial  to  distinguiiih  bctwofl^^f 
theeo  two  states.  The  one  i-cquiruH  treatment  by  HtiniulaDts,  while  the 
other  ia  oAcn,  although  temporarily  relieved,  itormaueutly  aggravated 
by  the  use  of  etimulautfi.  Exhaustion,  especially  of  the  nervous  sye^ 
torn,  is  frequently  spoken  of  as  a  disease,  under  the  name  of  newat' 
thenia.  It  is  not  a  disease,  however,  but  a  condition,  which  may  bo  tho 
result  of  overati-oia  or  overwork  or  of  some  chronic  disease.  It  is 
essential  that  in  every  case  of  alleged  neurasthenia  very  careful  ei- 
amiualion  should  bu  made  to  detect  the  presence  of  organic  kiduey-dis- 
eose,  chronic  diarrhoea,  or  other  possible  cause  of  the  exhaustion.  The 
amount  of  work  necessary  to  produce  neurasthenic  exhaustion  is  do- 
pendent  upon  the  original  amount  of  power  in  tho  organism.  In 
persona  born  of  neurotic  feeble  parentage  or  of  parents  exhausted  by 
overstrain,  tho  working  power  may  be  very  slight.  Exhaustion  may 
bo  local  or  it  may  be  geuenil.  This  applies  to  the  nervous  system  an 
well  as  to  the  otber  apparatus  of  the  body.  A  local  nen'ous  exhaustion 
tends  towards  developing  into  a  gonernl  condition.  Thus,  a  writer's 
palsy  may  be  tho  first  symptom  of  a  general  break-down.  Sporma- 
torrhoea,  at  first  due  purely  to  local  exhaustion  of  the  implicated 
nen'e-centres,  if  unchecked  very  genenilly  develops  into  general  neu- 
rasthenia. The  same  is  true  of  cerebral  exhaustion  following  excesaivo 
mental  work.  The  exhaustion  is  to  be  relieved  only  by  rocupcration, 
and  recuperation  is  to  be  obtained  only  by  rest  and  the  assimilation  of 
food.  Tlie  nature  of  the  rest  depends  upon  the  character  of  the  ex- 
haustion. In  casus  of  pure  cerebral  exhaustion  with  the  bodily  powers 
untouched  and  the  physical  powers  not  much  implicated,  fVeodora  fVom 
care  and  fVom  all  mental  work,  conjoined  with  life  in  the  open  air,  is 
the  essential  of  care.  It  must  be  remembered  that  sight-seeing  is  IJ^_ 
exhausting  to  tho  brain  as  is  the  Iiai-dost  study,  and  that  in  Bxtroni^| 
cases  oven  the  seeing  of  n-ionil8  may  overtax  the  bi'ain  so  that  isolation 
may  be  esseuiiaL  Such  isolation  may  be  obtained,  if  the  bodily  powen 
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remaiD  good,  by  travel  ia  the  wUilorDcss,  or  on  the  ocoan,  or  in  other 
posiUone  where  intorcourso  with  tbo  world  is  impossible.  In  cases  of 
extrome  neurastheDia  or  nervous  exhaustion  the  so-cultud  rest-cure  is  a 
method  of  treatment  of  great  value.  It  is  essoniial  for  ita  succesaflU 
employment  that  it  bo  modified  to  suit  the  needs  of  the  individual  coae: 
if  employed  as  a  aot  mould  into  which  every  case  is  to  bo  forced,  it  wMl 
(Vcquontly  do  harm.  Of^cn  the  ber^t  results  are  achieved  by  associating 
certain  fcAturoa  of  the  rest^ure  with  out-door  oxorciso,  such  as  walking 
or  carriage-riding. 

The  principles  of  the  rest-oore  are  absolute  rest,  forced  feeding,  and 
paaaive  exorcise.  Absolute  rest  is  often  prescribcil  by  the  physioian 
without  being  sufficiently  definite  and  insisted  upon.  AThen  it  is  de- 
aired  to  apply  it  most  strictly,  it  should  be  clearly  explained  that  the 
patient  is  not  to  be  allowed  to  get  out  of  bed  even  to  pass  urine  or 
faece«t  nor  to  food  himself  or  herself,  nor  perform  any  act  of  the  toilet 
whatsoever.  The  rest  also  mast  be  for  the  mind  as  well  as  for  the 
body,  and  it  is  essential  that  the  patiuut  be  isolated.  In  obstinate, 
ecvore  cases  of  Dcunislhoniii  cumplotc  and  absolute  isolation  is  a  sine 
qud  non,  and  osi>eciuIly  when  there  is  a  decidedly  hysterical  clement  is 
tt  necessary  to  separate  the  patient  entirely  fVom  hor  friends.  Under 
these  circumstances  there  must  bo  a  well-trained  nurse  who  is  person- 
ally  agrooable  to  the  patient.  The  confinement  would  bo  very  irksome 
to  any  except  the  most  o.xbausted  patient  wore  it  not  for  the  daily  visit 
of  those  engaged  in  tlio  Irculmunt.  To  provide  further  agaioHt  ennui',  tho 
nurse  should  be  a  good  reader,  so  that  uudur  the  dtifiuite  instructions  of 
the  physician  she  can  occupy  a  certain  portion  of  the  time  in  reading  to 
tho  patient. 

In  onler  to  maintain  the  functions  of  the  skin,  the  patient  should  be 
well  sponged  with  hot  water  in  bed  every  morning  after  breakfast.  A 
strong  solution  of  salt,  or,  better,  sea-brine,  is  to  be  preferred  to  simple 
water,  and  frequently  it  may  be  followed  by  the  use  of  alcohol.  In 
very  feeble  cases  tho  alcohol  may  be  employed  alone.  I  have  seen 
very  good  effects  from  momentarily  nibbing  each  portion  of  the  skin 
with  ice  just  afler  bathing.  When  rubbing  with  ice  is  practised,  the 
bath  should  be  hot. 

In  giving  the  bath  the  patient  should  be  stripped,  and  Uo  between 
bhtnkets,  so  that  exposure  of  the  whole  body  is  avoided  while  each  part 
ia  thoroughly  washed.  Xo  exertion  on  tho  part  of  the  patient  should  bo 
allowed.     Women  should  not  be  permitted  to  arrange  their  own  hair. 

The  question  of  feeding  is  one  of  great  importance,  and  required  tho 
Utmost  care  and  attentiou  from  the  physician.  The  end  to  be  attained 
is  to  foed  the  patient  as  much  aa  can  be  digested,  but  not  t^i  overfeed 
and  derange  the  digestion.  Food  should  be  given  at  intervals  of  two  or 
three  hours,  and  must  be  both  light  and  nutritious.  It  should,  at  least 
at  first,  consist  largely  of  milk,  except  in  those  rare  cases  in  which  that 
fluid  does  really  disagree  with  tho  stomac  h  and  is  not  merely  thought 
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to  do  BO.     rho  milk  bUouIJ  bo  alcimmod  or  gtvon  in  tho  form  of  koumi 
Beef  Juicu  &u(i  othor  coQContratod  moat  osaoncca  aro  voluaMo  as  stlmi 
lants,  and  may  bo  used  ospccialiy  as  tho  boaia  of  Boape.    Yarioua  foriaa- 
coous  nrticlos  of  food  may  bo  nddcd  to  ihom :  if  an  egg  bo  brokoQ  iato^ 
tbo  couccntratcd  bouiiioQ  or  boof  essence  Just  as  it  coaaos  boiling,  a  aa<?i 
tritious  and  to  many  persons  palatable  dish  is  obtained.    'VVhon  oonsti- 
patiou  exists,  oatmcul  porridge,  Graham  broad,  and  Ijroeli  or  dried  frulta 
may  bo  allowed  if  readily  digested  by  the  patient.     In  order  to  give 
an  idea  of  a  general  plan  of  tbo  dietary,  tbo  following  BCbcdule  of  tl 
daily  life  is  given.    It  must  bo  altered  fVom  day  to  day,  so  as  not 
weary  the  patient  by  its  monotony.    Such  a  Bcbodulo  should  always 
put  in  tho  hands  of  tbo  nurse,  who  should  be  roquirctl  to  follow  it 
strictly.    Success  will  in  a  great  measure  depend  upon  tho  practical 
skill  and  tact  of  tho  physician  in  his  adaptation  of  the  diet  to  tho  indU 
vidual  requirements  of  the  case  : 

8  A.M.  Kolls  or  toast ;  couua  or  weak  coffee,  or  roasted  wheat  coffc«ij 
beefsteak,  tenderloin,  or  muttoa-chop. 

9  A.H.  Bathing. 

11  A.M.  Oatmeal  porridge,  with  milk,  or  elao  a  pint  of  koiimiaa. 

12  u.  Massage. 
2  P.M.  Dinner :  bouillon  with  or  without  egg ;  bcefsloak,  rico,  roost 

white  potatoes ;  dessert  of  bread-puddiug,  blanc-mangc,  or  aimili^i-  fari. 
naccous  articles  of  diet. 

4  P.M.  Klectricily. 

5  P.M.  Milk  toast. 

9  P.M.  Half  a  pint  of  skimmod  milk  or  koamisa. 
In  muuy  coses  tho  patient  at  £rat  can  take  very  little  food,  and 

iVoqueutly  best  to  begin  tho  treatment  with  an  entirely  liquid  diet, 
giving  milk  every  two  hours,  or  some  nutritious  soup,  with  milk  ot 
plain  farinaceous  food,  and  only  after  a  time  gradually  accustomini; 
the  patient  to  solid  food.  Not  raroly  a  prolonged  treatmont  by  the 
so-callod  milk  diet  is  of  avail.  The  rest-cure  is,  indeed,  largely  based 
upon  a  careful  regulation  of  the  food. 

Passive  exercise  is  to  be  obtained  by  the  use  of  electricity  and  mas* 
sago,  tho  object  being  to  get  the  effects  of  exercise  upon  ibo  Dutxmon 
and  oirculatEon  without  tho  expenditure  of  the  patient's  nervo-foroe. 
By  the  use  of  electricity  muscular  contractions  aro  secured  that  simu- 
late those  which  aro  voluntary,  and  more  or  loss  thoroughly  replaoft^ 
them.  ^H 

Tho  faradic  current  is  alone  used.  It  is  applied  in  two  ways:  first, 
to  the  individual  muscles;  second,  to  tho  whole  body.  Tho  s6ancM 
ahonld  be  daily,  the  operator  beginning  at  tho  hand  or  tbo  foot,  and 
Hystematicolty  faradizing  each  muscle  of  tho  extreroitioa  and  the  trunk. 

The  slowly-intorrupted  current  is  generally  preferable,  but  advan- 
tage is  sometimes  gained  by  varying  the  rapidity  of  the  intorruptiona. 
The  general  rule  is  to  select  that  current  which  produces  most  musoular 
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coatractioQ  with  the  least  pnin.  The  poles  should  bo  applied  succes- 
mvcly  to  the  motor  points  of  the  muscles,  so  as  to  contract  each  firmly 
and  thoroughly.  This  process  should  occupy  IVom  ihuty  to  forty  min- 
QtM.  The  electrodes  are  thea  to  be  replaced  by  largo  sponges  well 
damponod  with  salt  water:  oue  of  those  should  bo  put  at  the  nape  of 
the  Dock,  and  the  others  against  the  solus  of  the  foot,  and  a  rapidly- 
iotcrrupted  current,  as  strong  as  the  patient  can  bear,  should  bo  sent 
through  tho  body  for  twenty  minutes  or  half  an  hour.  It  is  unnocoa- 
Huy  for  tho  physician  to  remain  during  this  time.  In  some  coaett  the 
oIo(.'tricAl  programme  may  bo  varied  bo  as  to  get  a  local  stimulant  action 
from  the  general  current.  Thus,  when  digestion  is  enfeebled  and  tho 
bowels  aro  costive,  for  a  portion  of  tho  time  ono  of  tho  sponges  may 
be  phiced  upon  the  epigastric  n^ion.  In  women,  when  there  is  gi-eat 
ftbdominal  and  poIWc  rehixation,  one  pole  may  be  placed  high  up  in  tho 
TRgina.     I  haro  wem  old-standing  prolapsus  cui-cd  in  this  way. 

Tho  principlo  of  rest-curo  for  the  relief  of  oxhauHtion  baa  a  very 
wide  application.  Thus,  in  the  troatmont  of  acute  diwasos,  such  as 
typhoid  fevor,  in  which  death  results  tVom  exhaustion,  it  is  of  the  ut- 
most importance  that  absolute  rest  bo  prei^cribcd  very  early.  Before 
tho  diognosia  can  bo  certainly  established,  and  when  thoro  is  morely  a 
anspicion  of  typhoid  fever  dovoloping,  tho  pationt  should  be  put  to  bod, 
snd  should  not  be  allowed  to  get  out  for  any  purpose.  Ono  great 
object  of  nursing  is  the  saving  of  the  strength  of  the  pationt  and  tho 
pnveation  of  oxhuustion  by  disturbance.  More  uncleanliness,  a  low 
voice  to  a  deaf  patient,  a  loud,  high-pitchod  voice  to  ono  whose  hear- 
ing ia  acute,  failure  to  understand  quiddy  tho  whims  and  capricBS  of 
a  aick  man  or  woman,  are  tormenting  things,  which  may  take  away 
Um  T68t  and  even  destroy  the  life  of  a  pationt.  It  is  almost  equally 
flneatial  that  all  ftissiness  be  avoided.  The  nurse  who  is  continually 
asking  the  patient  whether  he  will  have  thin  or  that,  or  wonts  this  or 
that,  or  is  shitting  the  blinds,  or  fixing  the  ftimiture,  or  moving  about 
onDecoHBarily,  may  not  only  bo  disagreeable,  but  may  do  great  harm. 

In  iippljing  the  rest-curo  to  the  treatment  of  tho  individual  cose,  it 
most  be  romembcred  that  the  system  is  based  upon  certain  principles, 
and  that  those  principles  aro  fVequently,  in  the  individual  case,  best 
carried  out  by  a  modificatJon  of  tho  details  of  the  plan  which  I  nave 
givon.  Kot  rarely  advantage  is  obtained  by  daily  sending  the  patient 
out  carringo-riding,  or  even  from  taking  walking  exercise  once  a  day. 
In  other  cases  tho  rest-cure  may  bo  very  advantageously  combined 
with  more  protracted  outdoor  life  and  exerciso,  the  pationt  being 
required  simply  to  pass  twelve,  fourteen,  or  sixtocn  hours  out  of  tho 
twenty-four  in  bod  and  the  rest  in  tho  open  air.  It  is  impoAsiblo, 
within  moderate  scope,  to  doecribo  all  tho  modifications  of  tho  method 
which  will  occur  to  the  Bkilf\il  physician. 

The  time  of  continuance  of  the  rost-cnre  varies  greatly:  even  in 
extreme  cases  the  pationt  should  bo  allowed  to  sit  up  at  the  end  of 
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six  or  at  moat  eight  weeka,  and  in  nmny  instances  ihrue  weoka  of  ee- 
cluKJon  is  all  that  ia  absolutely  essentluL  Tlie  period  of  conTalcBconce 
required  care,  ^n  altcnipt  to  return  rapidly  lo  tlio  purformance  of 
housohold  duties  or  to  the  ordinary  Libors  of  Ufe  will  usually  dissipate  the 
acquired  streng'th,  and  for  tho  gain  to  be  pormanont  it  is  in  most  eases 
necessary  that  the  patient  be  sent  to  some  quiet  sea-tdiore,  mountain,  or 
country  resort,  in  urder  b}'  out-door  life  and  gradually  incrjasing  exer- 
cise to  harden  into  permanent  form  the  tleah  and  strength  which  Iulti 
boon  laboriously  gathered. 


TREATMENT   OF   CORPULENCE. 

For  the  rcducUon  of  oxceaiiivo  corpulence  a  number  of  plans  of 
treatment  havo  been  developed,  many  of  them  known  by  the  name 
uf  the  inventor  or  of  tlio  first  patient.  Among  tliese  is  the  so-caUetl 
Bantingism,  which  was  originated  by  Dr.  Harvey,  of  London,  for  the 
relief  of  a  Mr.  Danting.  The  oasential  feature  of  BantingUm  is  the 
withdrawal  of  carbohydrates  from  the  food  and  the  living  upon  more 
or  less  rigidly  nitrogenous  diet.  If  the  view  held  by  some  modem 
physiological  ohemista  be  correct,  that  nitrogenous  food  is  in  part  so 
split  up  in  the  system  that  fat  is  formed  from  it,  it  is  plain  that  even 
by  an  exclusively  nitrogenous  diet  wo  do  not  entirely  cut  off  the  sup- 
ply of  fat-matorini ;  yet  oxperienco  shows  that  in  the  groat  miyoritj 
of  casc^  under  such  restriction  of  diet  the  fat  does  disappear,  and 
generally  with  groat  rapidity.  Tho  practical  question  is,  however, 
whether  tho  desired  end  ie  best  obtained  by  such  rigid  diet ;  and 
probably  few  practitioners  who  have  thoroughly  tried  tho  plan  are 
entirely  satisfied  w^ich  it.  It  has  been  accused  of  producing  Brigbt's 
disease,  and  it  is  certain  that  tho  excessive  use  of  Bitrogonoua  food 
does  throw  a  strain  upon  tho  renal  organs.  This  danger  is,  however, 
to  my  thinking,  too  remote  to  bo  of  great  practical  importanco,  oxcopt 
in  so  far  as  it  should  load  tho  physician  to  oxamiDe  ocoosioaally  tho 
tu'ino  of  tho  dieted  patient,  and,  If  albumen  should  appear,  to  cbaogo 
the  treatment. 

Horo  valid  objections  are  tho  chilliness  and  weakness  from  which 
patients  oAcn  suffer  although  the  albuminous  food  is  allowed  in  larg« 
amount,  and  the  ever-increasing  repugnance  to  meats,  which  in  same 
cases  becomes  almost  unconquerable.  This  chilliness  and  tho  longing 
for  hydrocarbons  seem  to  bo  based  u|K>n  an  actual  need  of  tho  system 
for  freah  hydrocarbon,  and  Professor  Yoit  afllrms  that  he  has  seen  dogs 
fed  upon  an  exclusively  albuminous  diet  perish  of  inanition.  Ifore- 
over,  in  some  cases  of  Bantingism  the  stomach  rebels  altogether  against 
flesh-digestion,  and  severe  dyspeptic  symptoms  develop,  while,  if  then 
bo  any  tendency  whatever  to  gout,  arthritic  symptoms  rapidly  become 
severe.     As  an  exclusive,  final  method  Bantingism  is  not  satisfactory. 

A  dietetic  treatment  of  corpulence  which  has  been  much  prooUsed 
in  Germany  is  that  devised  by  Professor  Ebstein,  and  generally  known 
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as  tlia  £^fWn  method.  It  is  simply  a  modi6cation  of  tfao  plan  om- 
ployod  by  Br.  Harvey.  Throo  meiUa  a  day  are  allowed,  the  routiiio 
btring  as  follows : 

BaEAKFABT. — Ttto  hundred  and  fifty  grammes  of  tea  whliout  sugar 
or  milk ;  fifty  {^mmes  of  white  bread,  with  plenty  of  butter. 

Lrxcn. — Fatty  Huup,  made  from  a  murrow>bone;  one  hundrod  and 
twonty  to  one  hundred  and  eighty  gramraos  of  flesh,  containing  much 
flit;  some  vegotableB;  stewed  fruit  without  sugar;  two  or  three  glaesoa 
of  wine.    Later  in  the  aflomoon,  one  cup  of  tea  without  milk  or  sugar. 

KvE!viNn. — One  cup  of  tea  without  miik  or  sugar,  tliirly  gmminos 
each  of  bread  and  butter,  one  egg,  or  a  piece  of  £&t  ham  ur  iat  roast 
meat,  or  cheese,  and  fresh  fVuit;  no  alcohol. 

An  the  result  of  living  upon  this  dict^  Ebstcin,  who  was  his  own  first 
patioat,  lost  in  the  cuunw  of  the  year  eighteen  German  pounds.  He 
states  that  the  uw  of  the  fat  produced  a  sense  of  satiety,  and  stilled 
the  thirst  and  carbon -longing  which  are  often  so  severe  under  Dant- 
iagism.  The  originality  of  the  Kbstoin  cure  seems  to  consist  in  the 
Telivf  of  the  hydrocarbon  appetite  by  fat.  It  is  largely  employed  in 
Germany,  and  has  oven  been  tried  with  aseertod  good  results  npon 
animals^  espocinlly  upon  the  pug-dogs  of  the  German  dowagers.  It  is 
Btatod  that  Vogol,  in  Stuttgart,  reduced  a  dog  five  hundi-cd  ond  eighty. 
five  grammes  in  a  week  by  administering  weekly  three  pounds  of  oat- 
ouwl,  and  at  first  one  hundred  grammca  of  fat,  afterwards  increased  to 
one  handrod  and  thii-ty  graiumos. 

Another  method  of  treatment  of  obesity  which  has  given  rise  to 
mnch  discQssion  originated  with  Professor  Ocrtcl,  who  in  1S75  was  in 
a  condition  of  excefleivo  corpulence  in  which  great  shortness  of  breath, 
marked  failure  of  heart-power,  inability  of  exertion,  and  increasing 
dropsy  appeared  to  portend  death.  After  failure  of  treatment  by  the 
meet  renowned  phj-sici.ins  of  Munich,  Profosaor  Oerlel  devised  tho 
so-called  "Ocrteliechen-Kur"  known  more  commonly,  perhaps,  aa  tho 
"  Schwcnin^er-Kur."  The  essential  features  of  this  plan  are  regulation  of 
the  diet,  alrooat  complete  abstention  ftom  water,  and  increasingly  violent 
anrdfle,  especially  as  obtained  by  S3r8tematic  mountain -climbing. 

Without  discussing  at  present  the  various  plans  for  the  treatment 
of  eorpuleiice  which  have  been  devised,  it  is  sufficient  to  draw  fVom 
them  the  conclusion  that  the  rational  treatment  of  this  bodily  condition 
conttsta  in  liie  regulation  of  the  diet  and  exercise,  and  that  it  is  postd- 
ble  in  most  cases  by  such  rcgidation  to  bring  about  the  desired  rcHult, 
unlefls  the  tendency  to  excessive  iht-pmdnction  is  an  inherited  constitu- 
tional peculiarity  so  ntrung  that  it  can  only  be  kept  in  check  and  cannot 
bo  entirely  orcrcomo. 

The  diet  problem  naturally  divides  itself  into  four  parts  for  study; 
first,  tho  quantity  of  food  to  bo  allowed ;  second,  the  relative  amount 
of  fleah,  starchy  hydrocar lions,  and  fats;  third,  the  amount  of  water* 
fborth,  the  amount  of  alcohol. 
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Of  thofto  Bub-probloms  the  last  is  bo  easily  and  plainly  solved  that 
may  be  soltlud  at  oiico.  Alcohol  ia  noror  necessary  to  a  wcU-fed,  beallli] 
man.  It  ia  a  puro  hydiYfcarbon,  capablo  of  saving  fat.  Its  oxccsaive 
use,  e^cially  in  the  form  of  boor,  is  a  common  cause  of  corptilonc^^f 
and  theoretically  it  should  bo  denied  entirely  to  corpulent  patients.  I^' 
however,  previous  habits  have  been  such  that  its  use  cannot  be  stopped 
abruptly,  it  sliuuM  be  withdrawn  as  rapidly  as  possible.  It  should 
never  bo  taken  iu  the  fonu  of  malt  liquors,  but  in  that  of  a  diluted 
spirit  or  of  light  wine.  In  cases  where  strenuous  exertion  is  to  bo 
made,  a  little  sour  wine  added  to  the  small  amount  of  drink  allowed 
the  paliuiit  is  often  of  scn'icu  in  alleviating  thirst  and  in  stim 
the  heart. 

Tho  regulation  of  llie  quantity  of  food  is  a  matter  of  the 
importauce,  aud  ehould  bo  uticndod  to  before  anything  elso.  In  \m 
Advice  to  Fat  People  (a  little  book  published  aronjTnonsly  in  England), 
a  captain  of  a  British  regiment  states  that  he  had  for  thirty-eight  years 
Buffered  from  obesity,  having  boon  at  birth  an  enormous  freak  of  nature, 
clearly  intended  for  twins.  At  eighteen  ho  weighed  two  hundred  and 
fifty-two  pounds.  Banting  taught  that  quantity  may  be  fairly  loft  to 
the  natural  appetite  provided  the  quality  be  strictly  regarded,  bol  the 
captain  assort*  that  quantity  is  even  more  important  than  quality;  and, 
acting  upon  this,  in  ten  months  he  reduced  his  weight  one  hundred  and 
seventeen  pounds  and  his  girth  eighteen  inchee  by  adhering  closely  to 
the  following  dietary: 

6  A.M.  One  pint  of  black  cofieo  and  one  ounce  of  coarse  brown 
bread  or  biscuit. 

9  A.M,  Four  onocce  of  lean  meat,  throo  ounces  of  brown  broad 
biscuit,  and  half  a  pint  of  coffee. 

2  p.ac.  Six  ounces  of  lean  meat,  three  ounces  of  brown  brood  or  bis- 
cuit, six  ounces  of  green  vcgotablcs,  and  half  a  pint  of  any  fluid  ojccopt 
ale,  effervescing  wines,  or  aerated  water,  followed  by  half  a  pint  of  ooffee. 

6  F.u.  Half  a  pint  of  coffee. 

At  supper  two  ounces  of  brown  bread  or  biscuit,  and  a  couple 
glasses  of  sherry  or  claret.    Fruit  ad  libitum^  liquorice  powder  pro  re  nata. 

Tho  average  amount  of  food  required  by  tho  human  adult  is  gener- 
olly  acknowledged  by  competent  authorities  to  bo  about  as  follows: 


AlbnialDOU*  Kwkrkli. 
80  drochmi. 


25  dnchnu. 


92  dmchms. 


The  analysis  of  the  ration  allowed  Mr  Banting,  given  by  Dr.  Ci 
Zahn,  shows  that  ho  took  daily — 


AlbuintDou  m4Uri«l. 

4BdnGlinM. 


2  drachms. 


whQe  tho  Ebstein  ration  coutains-^ 


AlbnBlamu  m4l«rial. 
3fi.fi  dncbtOfl. 


21.35  dnchmi. 


6-26  dmchtna. 


11.76  dnohnu. 
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On  exunining  the  Ebntoin  ration  it  will  bo  seen  that  it  furnishes  a 
mnch  smallor  ftmount  of  hydrocftrbona  to  the  Bystom  than  is  req^itirod 
for  iu  support,  bo  that,  tho  Kbstoin  method  ia  only  a  milJ  Bantingism 
In  the  treatment  of  the  individual  ca«o  of  exooBsiro  corpulence  it  ia 
essential  th&t  the  physician  stndy  tho  individual  patient, — his  present, 
past,  Ukc8  and  dislikes,  constitutional  tcndoncies,  etc., — and  then  prepare 
a  Fipecial  diet-list  in  aooordanco  with  tho  rosulta  of  this  study.  Uonoml 
fiirootions  in  regard  to  tho  amount  of  food  to  be  taken  are  not  usually 
sufficient  when  tlie  condition  of  corpulence  is  pronounced  or  obstinate. 
The  daily  ration  must  be  accurately  weighed.  Almost  always  it  will  be 
found  that  the  patient  has  been  eating  much  more  than  was  nocossarj*. 
Caro  should  bo  exercised  in  immodiatoly  reducing  the  amount  to  the 
ration  laid  down  as  tho  average  one,  and  as  the  case  progresses  the 
standard  rntion  can  be  departed  from  in  tlie  direction  of  increase  or 
dimtaution  according  to  the  individual  needs.  It  is  certain  that  some 
individuaLs  require  mora  food  than  do  others  for  the  support  of  the 
Hystom,  and  thifl,  independently  of  any  question  of  hahil»  of  activity 
or  of  woight.  The  too  rapid  reduction  of  the  weight  i»  not  to  be 
desired.  The  aim  is  a  moderate,  steady  reduction.  Tho  allowance  of 
fbod  should  be  increased  or  diminished  according  to  the  rapidity  of  the 
Ices  of  weight,  which  nhould  be  ascertained  weekly  by  coroflil  weighing 
on  the  same  scales,  the  patient  being  dro.ssod  in  the  FMime  clothing. 
The  ration  should  approximato  in  character  that  laid  down  by  Ebstein 
mthcr  than  thnt  of  jiarvoy.  Thus,  there  should  be  only  a  moderate  re- 
daction of  tho  faisand  hydrocarbons  below  tho  normal  amount,  and  only 
a  modornte  increase  of  tho  nitrogonons  food.  AVhen  the  oxcoeg  of  fal 
in  tho  system  is  not  very  great  and  yields  readily,  it  mny  not  bo  necce- 
earj'  to  weigh  the  food,  and  the  partial  withdrawing  of  hydrocarbons 
may  bo  sufficient.  Ab  a  foundation  upon  which  tho  physician  may 
arrang*  his  bill  of  faro,  the  following  tabic,  originally  compiled  by 
Dr.  Zahn,  Is  appended.  It  gives  the  approximate  amount  of  food- 
material  in  various  common  articles  of  diet  in  parte  by  weight. 
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The  question  of  tho  wator-allowanco  is  a  eerlous  obo.  The  chief 
hardship  of  tho  dieting  ia,  to  many  Amoricans  at  least,  tho  withdrawal 
of  tho  wntor-supply,  and  tho  pationts  continually  ask  whether  water 
makes  fat.  So  far  aa  our  present  chemical  knowlodjQ;e  goes,  water  dooe 
not  make  fat.  Some  German  writers  have  asserted  that  water,  by 
causing  an  increase  of  tho  b3ood-Tolume,  delays  circulation  in  tho  small 
copillarioa,  and  thereby  facilitatos  tho  change  of  food-fat  into  body-fat. 
This  18,  however,  a  pure  theory,  resting  upon  no  established  founda- 
tion, and  probably  incorrect.  Thcro  is,  in  truth,  no  sufficient  8cicntjfio 
reason  for  tho  withdrawal  of  water  fVora  the  diet-list  of  persona  who 
ar«  suflVring  from  obesity,  as  is  well  shown  in  a  critical  roTiew  on  the 
tolo  of  water  in  nutntiou  by  Callnmand  {Archives  Gen.  de  Med.,  voL 
x\'ii.,  1SS6,  711).  Nevertheless,  since  tho  days  of  Ciclius  Aurclianus 
{De  Morbis  Chronicis,  ed.  Amsterdam^  1709),  in  almost  all  tho  plans  of 
reducing  flesh  recommended  by  physicians  or  employed  by  practical 
trainers,  ahstincnco  fVom  water  has  boeii  an  important  feature.  This 
concord  of  practice  ts  not  to  be  forgotten,  and  it  is  possible  that  em- 
piricism has  in  this  direction  outrun  science,  eo  that,  while  extreme 
measures  seem  unnecessary,  it  is  probably  in  many  cases  essential  to 
moderate  tho  daily  allowance  of  water. 

When  tho  symptoms  of  disturbance  of  tho  circulation  are  very  ^reat, 
and  especially  when  the  exceasivo  drinking  of  beer  or  other  liquid  has 
caused  a  great  excess  in  the  bulk  of  blood  in  the  body,  abstention  from 
fluids  may  bo  imperative  in  order  that  tho  volume  of  the  blood  may  be 
reduced  and  tho  strain  upon  tho  circulation  lessoned,  In  Professor  Oer. 
tcl's  cose  the  state  of  aifairs  just  spoken  of  seemB  to  have  existed,  and  it 
is  almost  inevitable  that  ho  should  magnify  tho  importance  of  drrnoso. 

*Tog«Ub1«  •x«taiST»l7  Aiiiario*n,  lacli  u  tomatoM  ssd  grttm  ^om,  km  not  iodndad  !■ 
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WlM»n  a  gcniy  diathesis  exists,  tho  withdrawal  of  water  is  attended 
with  danger,  an  ovflrpliu  of  liquid  being  apparently  necessary  to  wash 
ont  from  the  blood,  through  the  emuDct-orioa,  the  arthritic  products. 
That  this  danger  is  not  a  mere  theoretic  one  is  proved  by  the  fact  that 
Dr.  Kirscb  (Loiul.  Med.  Jiec,  August  15,  1887)  has  reported  caaea  id 
which  violent  Attacks  of  gout  have  followed  the  dehydrating  treatment 
of  obesity.  He  has  also  seen  colic  from  gaU-stoncs  occur  for  the  first 
time  aner  luch  treatmout,  and  Airther  states  that  not  rarely  the  loss  of 
weight  which  he  bclievot)  is  produced  by  tho  withdrawal  of  water  is 
aooompanicd  by  a  marked  muscular  weakness. 

The  amount  and  form  of  exorcise  to  be  prescribed  in  any  case  of 
obesity  depend  upon  the  peculiarities  of  the  patient  and  his  surroand- 
ings.  Certain  general  principles,  however,  apply  to  ever)'  case,  and  if 
them  are  observed  the  details  may  yikry  indefinitely.  First,  the  exor* 
cise  must  bo  regular  and  persistent ;  second,  it  must  involve  not  only 
certain  muscles,  but  all  tho  muscles  of  tho  body;  third,  it  must  bo  suf. 
floient  in  amount  to  produce  an  effoot, — it  Bhonld  always,  indeed,  be 
carried  as  far  as  is  possible  without  the  production  of  exhaustion  ^ 
fourth,  it  must  bo  sufficiently  active  to  produce  sweating,  which,  In 
many  cases,  may  bo  encouraged  by  tho  use  of  warm  clothing  during 
exercise.  Professional  trainers,  indeed,  attach  much  importance  to 
■wecttJDg  as  a  means  of  reducing  weight.  It  probably  acts  not  only 
by  dehydrating  the  body,  but  also  by  hastening  the  elimination  of  par- 
tially ased-up  materials,  and  is  particularly  indicated  when  tbcro  is  any 
gonty  tendency. 

In  selecting  the  form  of  exeroise  care  should  be  taken  that  it  be  aa 
little  irksome  as  possible  to  the  patient,  and  if  it  can  be  made  a  pleas- 
ore  much  will  be  gainer).  Professor  Oertel,  in  his  own  case,  practised 
mountain -climbing,  and  he  attributes  to  it  great  superiority  over  other 
forma  of  exercise.  There  can  be  no  disputing  the  effectiveness  of 
mountaio-ellmbiDg  as  a  means  of  exercise.  That  it  accomplishes,  how* 
ever,  all  that  Professor  Oertel  claims  for  it  is  exceedingly  improbable. 
Ho  asaorts,  aa  the  result  of  experiments,  that  mountain-climbiag  causes 
increased  blood-pressure,  with  vascular  dilatation  and  lowering  of  the 
arterial  tension.  I  think  that  few  phyHiologists  will  believe  that  it  is 
poaaible  to  have  increased  blood-pressure  with  increased  vascular  dilnta- 
lion  and  lowered  arterial  tension,  the  dominant  factor  in  the  production 
of  blood-pressure  being  the  vascular  dilatation.  The  sphygmometer 
can  acftrcely  be  considered  an  instrument  of  precision.  Although  moun- 
tain-climbing cannot  be  looked  upon  as  a  specific,  it  is,  when  suitablo 
opportunities  are  afforded,  a  very  good  form  of  exercise,  because  it 
can  bo  so  readily  regulated  and  may  be  made  to  combine  pleasure 
with  work.  At  first  the  patient  may  ascend  the  same  elope  day  after 
day,  each  time  getting  a  little  higher  thnn  the  day  before;  but  as  the 
core  progresses,  dlfferont  exoursiona  should  be  made,  to  add  interest 
to  labor.    In  America  high  attractive  mountains  are  not  so  accesaibia 
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AS  in  Europe,  and  other  fonae  of  exercise  m&y  well  bo  Bubstitutcd.  A 
ft>ot-ezerciee  with  whoso  lat-dcBlroying  tondency  every  trainer  is  famil- 
iar  is  running.  The  influence  which  it  baa  upou  boart  and  Innga  dc 
not  difTor  from  that  of  moun  lain -climbing,  and,  if  there  be  any  truth 
the  teachings  of  Oertel  an  to  the  value  of  pulmonic  and  cardiac 
Dastict^  running  ought  to  bo  of  especial  value  when  the  heart  and  lungs 
are  giving  eviduncott  of  being  specially  affected  by  the  fat-accuntulatioo. 
Boat-rowing,  or  oven  canoeing,  may  serve  the  purpose  of  the  fat  man. 
Wood-«awing  is  largely  employed  in  some  European  anti-fat  sanita- 
rioms,  and  ia  undoubtedly  efficient.  It  can  be  very  readily  graduated 
by  requiring  one  or  two  Bticks  more  to  be  sawn  each  successive  day. 
Gymnastic  exercise,  lifting  of  weights  with  pulleys,  etc.,  may  be  em- 
ployed, and  even  horseback-riding  may  be  made  efficient.  ProfesMr 
Oertel  further  believes  that  mouataiu-climbing  affords  a  method  of 
gymnasticnily  training  the  heart  and  lungs  which  may  be  of  the  greatest 
service  in  the  treatment  of  a  weak  heart.  It  most,  however,  be  ro- 
membercd  that  the  heart  is  in  an  essentially  diiferent  position  fVom  the 
voluntary  muscle.  The  muscle  loses  its  power  through  want  of  exer- 
cise, and  is  brought  back  from  its  soft,  flaccid  condition  by  exercise. 
Weakness  of  the  heart-muscle,  on  the  other  hand,  is  practically  never 
the  result  of  lack  of  exorcise  of  the  heart,  but  is  due  to  the  accumula* 
tion  of  fat  about  tho  muscular  fibres,  or  to  degeneration  of  the  mnsde, 
to  exhaustion  fVom  overwork,  or  to  the  presence  of  some  poison  in  th« 
blood.  If  the  cardiac  weakness  be  connected  with  a  fVtty  change  in 
the  muacio  which  is  the  result  of  general  fatty  infiltration  of  tho  body, 
the  removal  of  such  i^t-inflltration  will  be  accompanied  by  improvement 
of  the  muscle  of  the  heart,  which  improvement  of  tho  heart-muecis 
may  probably  be  aided  by  cardine  exertion.  If,  on  the  other  hand,  the 
cardiac  weakness  is  tbo  result  of  overstrain  or  of  a  true  fatty  degener- 
ation, the  probabilities  are  that  It  will  be  increased  rather  than  dimin- 
ished by  cardiac  exertion.  That  these  considerations  ore  not  merely 
theoretic  is  shown  by  tho  fact  that  I)r.  Kirsch  asserts  (Lond.  Med,  Sec,, 
Augnst,  1887)  that  in  a  number  of  cases  ho  has  soon  violent  attacks  of 
acute  exhaustion  of  the  heart  with  enormous  increase  of  the  frequency 
and  irregularity  of  the  pulse  and  cardiac  asthma,  and  in  some  iustancoi 
oven  sudden  death,  result  from  mountain-climbing  directed  by  skilAil 
physicians  in  accordance  with  the  teaching  of  Professor  OcrtoL 

In  all  cases  the  exercise  should  at  first  be  gentle  and  ehoold  be 
increased  very  carofidly.  Thus,  mountain-climbers  or  runners  shonld 
at  first  stop  every  few  feet,  to  allow  heart  and  lungs  to  recover  tbem- 
aelvee.  It  is  sometimes  very  difficult  to  decide  whether  the  heart  la  in 
a  condition  of  fatty  degeneration  or  simply  in  one  of  fatty  overload- 
ing, and  in  doubtful  cases  tho  utmost  caution  should  bo  exercised  by 
the  practitioner.  1 

There  are  not  a  few  robust  men  who  have  reachod  middle  life  an<P 
began  to  suffer  from  very  oxce^ive  corpulence,  tho  reault  of  habitual 
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oreraating  and  underexorcise.  To  such  porsoos  I  can  from  personal 
«xparienco  recommond  work  in  tbu  irildornoss,  especially  a  tour  in  tbo 
Rocky  MouDtaina  or  in  tho  wilds  of  Canada  or  of  Toxaa.  If  the 
vxpoditioa  be  arranged  to  bo  out  for  two  or  tbrco  months,  so  tbat  tbo 
only  food  tbat  can  bo  carrio<l  ia  flour,  coffoe,  and  salt  pork,  and  tho  horse- 
back-riding or  marching  bo  to  tho  limit  of  onduranco,  thcro  will  bo 
littlo  nood  of  a  scioutifieally  controUod  diet  or  of  an  cxorciso-progmmmo. 
I  have  ftmnd  that  tho  August  sun  of  aouthweatorn  Texas  or  of  Now 
Uflxico  i«  a  yiiTj  efficient  awoat-producor,  and  evou  in  tbo  cool  atmos- 
phere of  the  upper  Rocky  Mountain  rogions  a  euro  ^vill  almoat  always 
be  effected.  The  dally  labor  of  trarelling  in  a  canoo  in  a  wildorncsa 
like  that  of  Maine  or  Canada,  tho  long  hours  of  paddling  or  rowing, 
tbe  utiatance  to  the  guides  in  camp-making,  aro  in  many  cases  siiffi- 
cient  to  reduce  the  overstout  man  to  a  better  condition ;  and  if  ho  will 
manAilly  shoulder  his  loads  at  portages,  carrying  packs  of  forty  or 
fifty  pounds  through  swamp  or  fbrest,  up  hill  and  down  hill,  for  some 
boon  dftUy,  be  will  find  little  need  to  haunt  sanitariuraa. 

LITHIASIS. 

Althoagh  tho  gouty  diathesis  is  one  of  tho  most  frequent  of  bodily 
eomptaints  in  middlo-agod  persons  of  tho  upper  doss,  aud  an  enormous 
amount  of  study  and  research  has  been  devoted  to  tbo  determination 
of  its  dlotetio  treatment,  yet  no  positive  acionti6c  knowledge  cxista 
for  oar  theorotic  guidance.  This  is  tho  fault  of  tbo  pathologist  ratbor 
than  of  tbe  therapeutist.  The  ultimate  nature  of  the  gouty  diatbosis 
nmainA  as  much  unknown  as  tho  ultimate  nature  of  syphilis.  Wo  aro 
tharelbrfl  forced  to  rely  npon  empirical  clinical  oxporienco,  and  oven 
thia  is  not  yet  entirely  satisfactory.  Thus,  one  of  tbe  most  recent  Eng> 
Uah  authorities,  Dr.  J.  Uilner  FothergiU,  states,  in  speaking  of  the  diet  in 
chronio  gout,  "  Fat  is  in  all  forms  desirable,  cspoeially  butter  and  bacon 
fat,"  while  tho  Gorman  professor  J.  Bauer,  writing  in  1883,  says,  "In 
the  opinion  of  most  obserrors,  tho  food  of  tho  gouty  should  contain  as 
little  albumen  as  possible,  in  order  that  tho  fewest  products  of  its 
imperfect  oxidation  should  bo  retained  in  tho  system,  and  also  little 
Alt,  unco  this  by  fixing  the  oxygon  would  tend  to  hinder  the  oxidation 
>f  tbe  albuminates."  In  tbe  present  resume  of  tho  subject  1  sbaU  avoid 
any  theoretic  discussion  of  tho  nature  or  causes  of  tbe  gouty  diathesis, 
as  well  as  any  statement  of  the  opinions  of  authorities,  and  shall  simply 
giro  my  own  views  as  based  upon  wide  reading  and  much  exporienco 
in  tho  treatment  of  gouty  patients. 

In  tho  hygienic  treatment  of  gouty  patients  it  is  essential  tbat 
eoureise  bo  taken  systematically  and  with  regularity.  If  circum- 
ttaaces  permit.,  prolonged  moderate  exercise  in  tbo  open  air  (such  as 
may  bo  obtAined  by  horseback-riding,  rowing,  hunting,  etc.,  or  even 
by  walking)  is  to  bo  preferred.  Gymnastic  or  bouse  exercises  may 
T«T7  well  bo  substitutod  for  this  out-door  work  under  special  circun>- 
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stances.  The  form  is  not  a  matter  of  much  importanco,  provided  tho 
oxarciBO  involves  the  whole  muscular  a3rBtctn.  Tbo  amount  of  exorcise 
must  bo  graduated  to  tho  needs  of  the  individual  caso,  different  por- 
Bons  having  no  more  the  same  measure  of  pbysiiiil  strongtli  or  tbo 
same  needs  for  phyriicu)  work  than  liavo  diOuront  moasurus  the  s&mo 
RBpa'jit}*.  The  endeavor  must  bo  always  to  push  the  csorciso  until 
it  produces  distinct  physical  weariness,  and  a  better  effect  will  usually 
be  obtained  if  the  exertion  be  sulBoicntly  violent  to  cause  fVco  swoatlng. 
For  tho  robust,  hard  muscular  labor  prolonged  through  many  hours 
may  bo  necessary ;  while  in  the  feeblest  aubjecta  it  maybe  essential 
to  begin  with  pasttive  exercise  associated  with  tbo  least  possible  active 
exercise ;  but  day  by  day  the  physical  exertion  cau  bo  increased,  and 
tho  results  of  s^iitemutio  training  in  ansmic,  feeble,  gouty  poraona  are 
Bomotiraos  astonishing. 

Goaty  patients  may,  for  the  purposes  of  dietetic  discussion,  be 
arranged  in  three  clftsses:  flrst,  those  who  are  robust  and  vigorous; 
second,  those  who  with  a  distinct  feebleness  of  constitution  and  slug* 
giebnoss  of  habit  have  a  marked  tendency  to  the  accumulation  of  fat; 
third,  those  whose  nutrition  and  general  vital  forces  are  habitually  on 
a  low  level. 

Id  robust  gouty  persons  It  is  essential  that  the  quantity  of  food  bo 
lessened:  such  patients  should  be  taught  to  rise  habitually  from  the 
table  with  the  appotito  not  thoroughly  satistied.  In  tho  ecoond  clasa 
of  patients  some  control  over  the  appetite  is  not  rarely  imperative, 
while  in  the  third  class  of  patients  it  Is  oflon  equally  essential  to 
administer  food  beyond  tho  cravings  of  tho  stomach.  As  individual 
cases  occur  groding  all  the  forms  of  the  gouty  diathesis  insensibly  one 
into  tho  other,  tho  regulation  of  the  quantity  as  well  as  of  tho  quality 
of  tho  food  becomes  a  matter  to  be  adjusted  to  the  individual  case. 
There  are  certain  articles  of  food  which  should  bo  denied  to  all  gouty 
subjects.  First  of  these  in  the  list  I  would  place  cano-eugar.  Tbo 
maoifoat  effect  of  overindulgence  in  cano-sugar  in  tho  Uthfemic  diath* 
esis  is  probably  not  dependeut  upoo  any  influence  ^vbich  it  exerts 
on  tho  general  system,  bat  upon  tho  case  with  which  it  ur.dorgoea 
fermentation  in  tho  alimentary  canal  and  gives  rise  to  acid  producta. 
Acid  fruits,  including  tho  tomato  and  American  strawberries,  are  also 
to  bo  avoided  by  nil  gouty  aubjocta,  while  non-acid  fruits,  if  ripo,  aro 
almost  Invariably  of  groat  service  and  should  be  taken  freely.  The 
harm  done  by  acid  fruita  is  largely  duo  to  their  u*ritant  influonco  upon 
the  digestive  appnrotus ;  and  tho  suggestion  of  Dr.  Fothergill  that  such 
fVuiis  can  be  made  wholesome  by  tho  addition  of  an  alkaline  carbonate 
is  probably  correct.  Tho  practical  obstacle  to  carrying  out  tho  sugges- 
tion is  the  difficulty  of  accurately  adjusting  the  amount  of  tho  alkali 
so  afl  to  avoid  on  the  one  hand  lack  of  neutralization  and  on  tho  other 
imparting  the  alkaline  taste. 

In  gouty  patients  of  the  first  class  the  albuminous  principles  of  the 
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rood  6bou1(l  bo  much  dcoroasod,  but  clinical  experience  provoa  thAt  the 
form,  in  which  the  albumen  is  taken  is  not  unimportant.  Itod  moata 
aro  ospocially  to  be  denied ;  white  meats — except  pork — and  fish  with 
eggs  and  milk  are  to  form  the  main  staplea  of  nntmal  food.  The 
chicken  is  much  preferable  to  the  turkey.  G&mo  is  denied  by  mofit 
authoritiee,  but  J  Lave  uever  seen  nny  harm  fh>m  its  use.  The  waste 
muscle-products,  euch  as  kroatinin,  xanthin,  etc.,  have  probably  some 
coimeciion  with  the  injunous  effects  produced  by  red  meats.  If  this 
be  so,  strong  stock  soups,  which  contain  an  abundance  of  these  prin- 
ciplcfl,  ought  to  be  injurious;  and  I  have  certainly*  known  of  violent 
attacks  of  gout  ap]>arun[Iy  precipitatod  by  the  fVoe  use  of  beef  tea, 
beef  essence,  and  other  similar  stimulant  liquids.  If  soups,  therefore, 
are  employed,  they  should  be  vegetable  rather  than  stock  soups. 
Ordinary  carbohydrates  may  be  taken  in  moderation.  Green  vegeta- 
bles, including  roots,  are  eepecially  sorricuable. 

The  proper  dietetic  treatment  of  antcuiic  gouty  subjects  distinctly 
inclined  to  corpulence  is  a  matter  of  difficult  de termination.  The  first 
thought  would  load  the  phyaiuian  to  order  a  reduction  in  the  habitual 
ingestion  of  albumen ;  but  I  hare  certainly  known  very  good  results 
produced  in  patients  of  this  class  by  lessening  very  decidedly  the 
carbohydrates  in  tlie  food.  When  this  is  done,  the  albuminous  ingcs- 
Lion  must  be  increased  rather  than  deereased,  in  order  to  support  the 
■ystem.  In  many  of  these  cases,  however,  it  will  be  found  that  the 
patient  habitually  takes  an  overplus  of  fooil,  and  much  good  may  bo 
achieved  by  lessening  the  quantity :  in  nuch  patients  the  carbohydrates 
<mo  bo  largely  withdrawn  and  the  habitual  ingestion  of  albumen  not 
ioeroaaed.  It  is  especially  in  patients  of  this  class  that  the  sagacity 
of  tbe  physician  in  modifying  the  diet  to  suit  the  needs  of  the  indi- 
Tiduol  will  meet  with  reward.  My  own  plan  has  been  in  doubtfUl 
cases  to  make  tentative  alterations  of  the  diet, — to  regulate  the  quan* 
tity  of  food,  withdraw  carbohydrates,  and  order  the  albuminous  nour- 
ishment to  be  taken  chiefly  in  the  fonn  of  fi«h,  w^hito  meats,  eggs,  and 
milk.  If  the  patient  improve,  the  diet  is  evidently  suitable  for  the  in- 
dividual case ;  if  there  be  no  improvement,  or  if  there  be  aggravation, 
the  diet  can  bo  at  once  altered. 

In  anromic,  impoverished,  gonty  subjects  the  best  results  are  not 
rarely  to  be  achieved  by  the  employment  of  generous  diet  combined 
with  the  moderate  use  of  alcoholic  liquors.  In  selecting  the  drink, 
malt  liquors  and  acid  wines  are  to  be  avoided,  My  own  experience 
Is  that  diluted  spirits  offer  the  best  form  for  the  administration  of 
alcohol. 

In  any  obstinate  gouty  cose  which  feils  to  yield  to  the  ordinary 
regulation  of  diet  tbe  so-called  milk  diet  should  be  tried.  It  is  not  at 
present  possible  to  give  any  sufficient  scientific  reason  for  the  alterations 
which  are  occasionally  produced  in  diseased  human  systems  by  the  ex- 
clusive milk  diet    The  whole  story  of  changes  wrought  by  the  milk  diet 
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in  nutrition  we  do  not  know.  It  evidently,  howeror,  has  a  pronounced 
iufluencii  upon  primary  digestion  in  tho  intestinal  tracts.  It  ofTcra 
organic  principles  in  so  simple  a  form  as  to  reduce  to  the  minimum 
the  labor  of  digestion,  and  probably  to  relieve  greatly  tho  hepatic  and 
other  similar  glandular  organs  from  excess  of  labor.  By  virtue  of 
the  large  quantity  of  water  it  contains  it  enormously  increases  the 
flow  of  the  iirine  and  probably  of  the  secretion  of  the  skin,  and  in 
some  cases  is  no  doubt  of  great  service  in  washing  out  oxcrcmentitioas 
material  from  the  bo<ly.  Whatever  may  be  the  proper  scientific  ex- 
planation of  the  fact,  it  is  certain  that  in  some  cases  of  gouty  diathesis 
and  in  various  other  abnormal  conditions  of  nutrition  an  exclusive 
milk  diet  is  extremely  beneficial.  Thus,  in  fatty  ana>mic  subjects  a 
course  of  two  or  three  weeks  of  milk  diet  sometimes  altera  tho  niitri- 
tian  so  that  afterwards  feeding  and  tonics  produce  offocta  which  wero 
previously  not  attainable.  I  have  always  suspected  tliat  in  theaa 
patients  there  is  an  underlying  gouty  diathesis.  I  have  seen  cases  of 
guuty  di»caso  of  a  chronic  and  subacute  typo  in  which  remedial  meaft* 
urus  bud  entirely  failed,  but  which  yielded  easily,  though  slowly,  to 
an  exclusive  milk  diet.  Very  frequently  when  it  is  simply  intended 
to  fatten  the  patient,  or  in  the  combating  of  the  gouty  diathesis,  milk 
is  given  largely  with  other  food ;  but  to  got  the  peculiar  full  effects  of 
ft  milk  diet  it  is  essential  that  tho  patient  abstain  at  least  for  a  tima 
from  all  other  food.  After  the  first  two  or  three  weeks  stale  bread 
may  bo  allowed,  then  groon  vegetables,  and  slowly  the  patient  may 
thus  be  restored  to  ordinary  diet.  In  severe  cases,  however,  milk  diet 
may  be  persisted  in  for  weeks,  and  it  is  possible  for  tho  human  adult 
to  work  laboriously  and  live  exclusively  upon  milk.  In  order  to  afford 
Hufficiont  nitrogenous  nutrimoat,  fW>m  five  to  seven  pints  of  milk  a 
day  must  bo  taken.  This  amount  of  milk  contains  too  much  fat  for 
the  needs  of  the  system;  it  should  therefore  bo  skimmed.  The  &<>• 
called  skimmed  milk  sold  from  creameries  is  not,  however,  suitablo, 
because  the  fat  has  been  too  absolutely  withdrawn  fi-om  it,  and  because 
it  is  usually  not  so  fresh  as  is  desirable.  Tho  skimming  of  the  milk 
should  not  be  too  close.  It  is  essential  that  the  milk  be  taken  at  inter- 
vals of  not  loDger  than  two  hours,  and  that  it  be  drunk  by  sij>ping 
rather  than  by  gulping,  so  as  to  avoid  any  danger  IVom  the  formation 
of  hard  clots  in  the  stomach.  When  the  digestion  is  good  tho  milk 
may  be  taken  cold.  When  the  digestion  is  very  feeble  it  should  be 
taken  hot.  But  boiled  milk  should  not  be  employed,  as,  according  to 
tho  experiments  of  Drs.  Handolph  and  Dixon,  it  is  of  more  difficult 
digestion  than  unboiled  milk.  The  general  clinical  experience  shows 
that  it  is  more  actively  constipating  than  unboiled  milk.  During  tho 
progress  of  the  milk  course  constipation  is  almost  invariably  present : 
this  must  be  overcome  by  the  admiiu-itratlou  of  drugs.  In  gouty 
subjects  saline  laxatives  are  preferable. 


CHAPTER    IIL 

CALORIC. 

TaBfti  %n  two  cooditiona  of  tfau  force  caloric,  spoken  of  u  distiDOt 
■stitiflK,  but  which  are  merely  reUlive  temiB,  expressive  of  the  presence 
of  an  excess  or  of  the  abseoce  of  the  nomuU  amonDt,  or,  more  strictly 
normal  iotonsitj,  of  tho  force.  Cold  and  beat,  in  connection 
riUi  tho  human  bodj,  rospectiTeljr  moan  an  intensity  of  caloric  below 
and  above  98^  F. 

trSE  OF  HEAT. 

The  phenomena  of  death  fVom  cold  show  that  a  lack  of  caloric  in 

[^e  body  IB  no  loss  paralycant  of  animal  fuoctioiis  tiian  is  an  excess  of 

le  same  force.     Evidently  the  organism  was  constructed  to  run  upon 

oertaio  plane  of  heat,  and  cannot  vary  fVom  this  without  serious 

ilU.  By  numerous  experiments  upon  animals  I  have  proved  that 
in  a  oool  apartment  death  rapidly  results  after  section  of  tho  spinal 
^oord,  from  falling  of  the  bodily  temperature,  the  animal  which  in  a 
room  will  live  indefinitely  dying  very  shortly  in  a  tompor&tui'o 
of  forty  degrees.  The  cause  of  the  inability  of  the  animal  to  resist 
eocteraal  cold  after  section  of  the  cord  is  nndoubtodly  vaso-motor 
paralysis.  Normally,  the  temperature  of  the  interior  of  the  body  is 
maintained  by  keeping  an  outer  layer  of  partially-cooled  tissue  between 
the  internal  organs  and  tissues  and  the  outer  air.  When  tho  power  of 
contracting  tho  superficial  vessels  has  been  lost,  tho  organism  can  no 
longer  maintain  this  protecting  layer,  the  surface-tomperaturo  rises  to 
that  of  tho  interior,  heat  is  rapidly  lost,  and  tho  whole  body  ia  uniformly 
cooled. 

Vaso-motor  paralysis  is  produced  by  toxic  doses  of  various  remo- 
rffioa,  and  under  these  circomstanccs  artificial  maintenance  of  tho  bodily 
iemperatttre  is  imperative,  forming  a  very  important  portion  of  the 
treatment  of  all  such  poisoning.  Collapse  f^'om  any  cause  is  largely 
dependent  upon,  or,  more  correctly  speaking,  birgely  is,  vasomotor 
palsy;  bonce  in  almost  all  forms  of  collapse  tho  use  of  extomal  heat 
is  of  great  imporlanco. 

The  late  Dr.  Chaa.  Hunter  very  succossfuUy  applied  this  treatment 
to  that  form  of  collapse  which  follows  injuries  and  surgical  operations 
and  is  known  by  surgeons  as  shock.  The  lack  of  power  of  alcoholio 
and  other  ordinary  stimulants  in  this  condition  ia  proverbiaL    The 
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pathological  state  is  undoubtedly  vaso-motor  palsy,  tho  bodily  tempera- 
ture is  much  below  normal,  and  tho  rational  trcatmeut  consista  in  tho 
hypodermic  uso  of  atropine  and  digitalis  and  the  external  employmoal 
of  tho  hot  Kath.  I  boliere  that  this  plan  of  treatment  will  be  found  to 
be  a  most  important  addition  to  surgical  therapeutics.  In  the  first 
days  of  post-foetal  life  tho  power  of  resisting  external  cold  is  T©ry 
«hght,  and  in  many  cases  of  still-born  children^  or  of  children  whoso 
rital  powers  are  almost  extinguished  at  birth,  life  may  be  saved  by  a 
high  external  temperature,  tho  little  waif  being  kept  in  an  air  of  98" 
F.,  and  also  away  firom  the  influence  of  cold  walls  and  articles  which 
would  draw  off,  as  it  were,  the  slender  store  of  beat  provided  by  nature, 
radiation  being  greatly  affected  by  the  temperature  of  sun-oundlng 
objects. 

It  is  hardly  ncccsaary  to  dwell  in  greater  detail  upon  tho  various 
forma  of  c-oUai>so.  Enough  has  been  said  to  illustrate  the  principle 
that  whenever  the  hodUy  temperature  falls  beloio  nonnaly  pyretic  traxtment 
is  demanded.  Tho  vigor  of  the  treatment  should  always  be  in  direct 
proportion  to  tho  euddenncsa  and  extent  of  tho  fall  of  temperature. 

In  regard  to  the  methods  of  applying  heat,  it  must,  in  the  first 
place,  bo  understood  that  wrapping  in  blankets,  etc.,  is  able  only  to 
prevent  cooling  of  the  body;  that  when  tho  animal  temperature  hu 
already  fallen  it  wtU  not  eufllce  at  ull.  The  same  may  be  said  of  air 
hoflted  to  temperatures  which  can  be  readily  obtained  or  can  bo  cod- 
Linuously  borno  by  the  atleudunts.  Budiutcd  beat  is  somewhat  bettor, 
and  often  tbe  use  of  a  brisk  open  fire  is  of  service.  The  hot  hath  a, 
however,  tho  only  p^-retic  remedy  that  can  bo  relied  on.  It  should 
always  be  a  full  bath,  in  aa  warm  a  room  as  can  be  procured,  and  should 
be  at  a  temperature  of  about  104°  F.  when  tho  patient  is  put  into  it. 
The  dui'ation  of  (he  bath  must  vurj'  with  the  circumstances  of  tho  caao. 
It  should  not  bo  less  than  half  an  hour,  unless  tbe  moulh-temporature 
sooner  become  normal.  During  the  bath  the  heat  of  the  water  should 
steadily  be  increased  as  fast  as  it  can  be  borne  if  tho  patient  bo  con- 
scious, or,  if  ho  bo  onconsciouB,  until  a  temperature  of  1 10°  F.  is  roaobod. 
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USE  0¥  COLD. 

The  practical  study  of  tho  use  of  cold  aa  a  therapeutic  measuro 
naturally  an-angeH  itsulf  under  throe  divisions:  first,  its  local  use; 
secondly,  its  ver^-  brief  general  application  oa  a  tonic;  thirdly^  iU 
employment  in  pyrexia. 


LOOAI.  EMPLOYMENT  OF  COLD. 

When  cold  is  applied  persistently  to  any  part,  it  acts  as  a  direct  and 
very  powerftil  depressant,  of  varying  power  according  to  its  intensity. 
It  is,  thoroforo,  used  locally  to  reduce  infiammation^  ospocially  when  the 
latter  is  of  an  active  typo.    In  t>MS  emplo^nnont  of  cold,  care  must  b« 
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exorcised  not  to  carry  its  uao  too  far,  leat  it  suspend  all  nutritiro  actions 
and  inlurfero  with  those  processes  of*  repair  which  almost  always  form 
■  part  of  inflamuiatiou.  Indeed,  it  is  possible  to  convert  an  inflamma- 
tion into  gungruuu  by  the  too  energetic  employment  of  this  agency. 
Ijocally,  oold  ia  generally  applied  by  means  of  cold-water  compresses, 
izri^tion  with  cold  water,  and  the  application  of  pounded  ice,  either 
enclosed  in  india-rubber  baga  or  in  bladders,  or  in  form  of  the  ice-poui- 
tiec*  It  ia  y&ry  doubtful  whether  the  use  of  '*  fi-eezing  mixtures"  is 
ever  justifiable  in  inflammation.  The  eficets  of  the  cold  in  individual 
OMea  aro  to  be  judged  of  by  the  alteratioas  in  the  heat  and  redness  of 
the  part.  The  local  employment  of  cold  belongs  for  tbe  most  part 
within  the  province  of  tho  surgeon,  but  the  i-emody  is  of  great  value 
in  certain  diseases.  In  diphtheria  and  in  amjinose  scarlatina,  as  ongi* 
Dally  insisted  upon  by  Dr.  Hiram  Corson,  very  groat  benefit  may  bo 
obtained  by  enveloping  the  throat  over  the  tonsili^  with  powdered  ice 
enclosed  in  bladders,  in  pieces  of  pigs'  intestines  such  as  are  used  by 
Baoaage-makers,  or  in  thin  india-rubber  bogs. 

In  using  oold  for  tbe  purpose  of  combating  inflammation,  the  appli- 
cation must  bo  kept  up  until  the  desired  efToot  is  produced.  When 
omployod  intermittently,  cold  even  becomes  a  stimulant,  the  reaction 
which  follows  its  first  imprcs.<tion  being  greater  thnn  it^  direct  efleots. 
Hence  the  cold  douche  has  been  used  with  asserted  advantage  as  a 
stimulus  to  sttdggieh  vlcers. 

la  internal  trunkal  inflammations,  such  as  pneumonia  and  pleurisy, 
the  application  of  cold  wet  compi-osses  over  the  diaoaaod  organ  has 
been  omployod  extensively  in  Germany.  In  the  hospital  at  Prague 
every  patient  suffering  fVom  acute  pulmonic  inflammation  is  said  to  bo 
treated  with  cold  compresses,  and  Smolcr  aflirms  that  it  is  very  rare 
that  umuediate  relief  is  not  afl'ordod.  Xiumeyur  btatos  that  he  has 
employed  the  method  in  a  large  number  of  cases  of  pneumonia  with 
Burprihingly  good  effect,  tho  pain,  the  dyspiicea,  and  even  tho  frequency 
of  the  pulse  being  usually  reduced  in  a  few  hours.  On  the  whole,  the 
evidence  in  favor  of  the  local  ut^e  of  cold  in  pneumonia,  as  well  as  in 
tbe  croupous  catarrhal  pneumonia  of  children  (Bartol,  Ziemsson),  is 
BO  strong  that  the  repugnance  felt  to  such  measures  by  the  profession 
in  the  United  States  would  seem  to  bo  the  offspring  of  unfounded 
prBJudicea. 

In  meningitis  the  great  value  of  tho  application  of  ice  to  the  shaven 
scalp  is  imdeniable,  and  in  peritonitis  I  have  soon  very  great  relief 
afforded  by  the  use  of  cold,  as  recommended  by  Abercrombie,  Kio* 
meyer,  and  others.  As  ia  the  case  in  pneumonia,  warm  poultices  aro 
more  generally  viewed  with  favor  in  peritonitis  by  the  profession  in 
this  oounlT}'.  I  have  frequently  used  them  with  excellent  effect^  and 
in  at  least  one  instance  after  ice-poultices  had  boon  previously  em- 
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ployod.  In  this  caso  the  cold  applications  were  at  flint  ver7  agree- 
able to  the  patiout,  as  wore  the  warm  poultices  afterwarda,  and  the 
good  achieved  sociuod  to  bo  in  accord  with  the  sonsations  of  the 
patient.  It  seems  to  me  a  good  clinical  rule  to  select  the  ice  or  the 
wanu  poultice  according  to  the  fticHngs  of  the  patiout.  Earlj  in  the 
attack,  when  the  fever  is  higli,  the  icu  will  generally  be  the  more 
uaoful. 

Under  the  head  of  the  local  action  of  cold  it  is  perhaps  proper  to 
alludu  briuUy  tu  thu  use  of  tbo  cold  douche  as  a  means  of  reducing 
splenic  enlargements.  I  liave  had  no  experience  with  the  measure,  but 
an  elaburato  experimental  and  clinieal  study  has  led  Dr.  Fr.  Moslor  to 
the  following  conclusions.  In  the  spleen  immediate  contact  with  cold 
water  produces  a  very  perceptible  contraction,  which  is  in  direct  pro- 
portion to  the  coiducss  of  the  water;  the  application  of  cold  water 
to  the  abdomen  influences  similarly  but  less  efficiently  tbo  normal 
sploou ;  the  cold  douche  applied  for  two  or  tlireo  minutes,  and  repeated 
at  longer  or  shorter  intervals,  very  perceptibly  affects  tbo  enlarged 
spleen  of  intermittent  and  typhoid  fevers,  and  even  of  leukajntia.  In 
chronic  cases  the  application  should  usually  be  made  twice  a  day. 
(  Virchow'a  Archiv,  Bd.  Ivii.  p.  1.) 

COLD  AS  A  TONIO  AND  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  tlie  renctioD 
which,  in  a  healthy  person,  follo^vs  the  sudden  dash  of  a  cold  shower- 
bath  or  the  plunge  into  a  mass  of  cold  water.  The  researches  of 
Liebermelster,  which  will  be  detailed  horeoiter,  prove  that  a  cold 
bath,  when  of  not  too  long  duration,  actually  increases  the  oxidation 
of  tissue  to  such  a  degree  as  to  elevate  the  temperatore  of  the  body. 
"When  cold  bathing  is  employed  as  a  tonic,  the  first  principle  to  b« 
borne  in  mind  is  that  the  bath  should  not  be  too  severe  or  too  long 
continued,  else  it  becomes  a  direct  depressant,  debilitating  and  lowei^ 
ing  the  temperature  of  the  bather.  When  the  subject  has  sufficient 
vital  power  to  react  after  the  bath,  sea-bathing  is  often  of  very  great! 
Borrice,  but  in  debilitated  persons  it  may  produce  a  serious  exhaustion, 
partly  by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction 
of  heat  fi-om  the  body.  The  cold  bath,  when  cot  followed  by 
healthy  reaction,  is  anything  but  a  tonic. 


COLD   IN   PYREXIA. 

The  use  of  cold  in  fever  is  no  new  thing :  employed  by  Galen, 
not  infVequentty  during  the  last  century,  first  systcmatiEod  and  insisted' 
upon  by  Carrie,  cold  bathing  in  fever  was  brought  befbre  the  world  aa 
a  really  new-bom  measure  by  Brandt  of  Stettin,  and  roooivod  the  seat 
of  permanent  nsofulnesa  from  the  scientific  clinical  laboTB  of  JOrgeiuee 
at  Kiel. 
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The  conaideration  of  the  method  naturally  divides  itself  into — first, 
■  Bttidy  of  its  physiological  acUon ;  socondty,  an  investigation  as  to  its 
clinical  value ;  and  thirdly,  a  moro  particular  account  of  its  otfoct,  the 
cues  to  which  it  ia  best  adapted,  and  the  method  of  its  application. 
Moreover,  there  are  two  distinct  forms  of  pyrexia,  which  may  be 
termed  the  acute  and  the  chronic,  and  which  are  best  considered 
aeparately. 

AouTS  Ptbbxia. — If  the  following  propositions  be  true,  caloric  in  an 
exoees  Acts  as  a  direct  poison  to  the  body,  and  the  phenomena  of  severe 
acnt«  fever  are  largely  due  to  the  heat  itself.  The  proo&  of  the 
propositions  are  given  very  briefly  after  thorn.* 

^rst.  External  heat  applied  to  the  body  of  tbo  normal  animal,  bo 
as  to  elevate  the  temperature,  produces  derangement  of  the  nerve- 
functions,  of  circulation,  etc.,  precisely  similar  to  those  seen  in  natwal 
lever;  the  intensity  of  the  disturbance  being  directly  pi-oportiouate  to 
the  rise  in  temperature. 

Second.  Heat  applied  locally  to  the  brain  or  to  the  heart  produces 
in  the  functions  of  the  organ  those  diHturbaucea  which  are  familiar 
phenomena  of  fever,  the  intensity  of  the  disturbance  being  directly 
proportionate  to  the  excess  of  heat  in  the  organ. 

Third.  The  withdrawal  of  the  excess  of  heat  in  fever  ia  followed  bj 
a  relief  of  the  nervous  and  circulatory  disturbanoes. 

When  a  dog,  cat,  or  rabbit  Is  shut  up  in  a  box  heated  either  by  the 
sun's  rays  or  by  artiftcial  means,  the  tompcruturo  of  the  animal  rises, 
and  at  the  same  time  the  pulse-rate  becomes  pari  passu  more  rapid,  the 
brBathlng  grows  more  and  more  hurried,  and  the  restless,  uneasy  move* 
raents  of  the  victim  show  the  general  diati-uBS  it  is  suffering.  As  the 
temperature  incroaaes,  the  nervous  disturbance  becomes  more  and  more 
apparent ;  and  stupor,  coma,  partial  paralysis,  convulsions,  and  finally 
death  by  arrest  of  the  respiration,  occur.  These  phenomena  sometimes 
come  on  gradually,  but  sometimes  are  developed  suddenly.  The  tem- 
{•eratura  at  which  death  occurred  in  my  experiments  varied  in  the 
rabbit  from  111^  to  IHp  R;  in  the  dog  it  was  about  111"  F.  In 
man  a  similar  series  of  phenomena  are  developed  by  exposure  to  ex- 
ceoaive  heat,  although,  owing  to  his  extraordinary  power  of  cooling 
his  body  and  of  protecting  it  against  cold,  he  is  able  to  boar  extremes 
of  temperature  far  beyond  the  points  which  woidd  prove  fatal  to  any 
given  apeoies  of  animals-  Yet  when  his  body  is  heated  tbo  results  are 
the  same,  as  is  proved  by  the  teiriblo  mortality  of  sunstroke. 

To  prove  the  second  proposition,  I  caused  hot  water  to  flow  through 
pigs'  bladders  fitted  as  a  sort  of  bonnet  to  the  heads  of  cats  and  rabbits. 
It  is  evident  that  with  small  animals  we  can  in  tins  way  heat  the  brain 
vithont  heating  maltirially  the  remainder  of  the  body.     It  was  found 
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that  uoma,  with  or  without  convulaiona,  was  produced.  Sometimes  the 
stupor  came  on  gradually,  hebetude  slowly  deepening  into  coma,  hat 
ill  other  inaliiucoa  uncouaciousnesa  was  developed  very  snddenly.  It 
was  found  that  severe  nervous  symptoms  and  death  wore  produced 
when  the  bruin  reached  the  temperature  which  was  fatal  to  the  animal 
in  the  hot  box.  Without  occupying  more  space,  the  conjoint  labors  of 
Dr.  T.  Lauder  Brunton  nod  Dr.  C  Lieberraeiater  have  proved  that  the 
accelerated  pulse  in  fever  is  largely  due  to  the  action  of  the  faoat  upon 
the  heart  and  its  nerves:  so  that  the  second  proposition  maybe  con- 
aiderod  deroonstruted. 

In  regard  to  the  thii'd  proposition,  I  have  fretjuently  taken  animaU 
out  of  the  hot  box  poi'fectly  unconscious  and  plunged  thorn  into  a 
bueket  of  cold  wator,  have  watched  the  temperature  of  the  water  rise 
-while  that  of  the  animnl  fell,  and  as  the  bodily  boat  came  towards 
normal  have  seen  the  coma  disappear,  bo  that  within  ten  minutes  the 
at  first  absolutely  comatose  and  dying  rabbit  would  be  skipping  about 
on  tho  grass,  1  have  placed  a  man  whoso  temperature  was  nearly 
310°  F.f  who  was  unconscious,  with  a  feeble  running  pulse  of  160  or  170, 
irregular,  Jerking,  slow  respirations,  and  every  indication  of  immediatd 
death,  in  n  bath  of  GO**  F.,  and  within  a  minute  and  a  half  have  sceo 
consciousness  partially  restored,  aud  in  another  minute  and  a  half  tho 
man  trying  to  got  out  of  llio  bath.  What  could  tho  bath  do  to  affect 
tho  man  so  profoundly  ond  so  quickly  but  withdraw  the  heat  ?  That  the 
heat  was  pi-csont,  aud  that  it  was  withdrawn,  the  thermometer  proved. 
If  tho  drowsiness  had  been  duo  to  simple  congestion  of  the  brain,  very 
certainly  would  the  bath,  by  driving  tbe  blood  from  tho  surfaco,  have 
incroasod  tho  trouble.  It  must  be  borne  in  mind  that  this  case  is  by 
no  means  unparalleled:  similar  instances  of  tho  good  effects  of  tho 
sudden  withdrawal  of  heat  in  rheumatic  hypei-pyroxia  havo  been  re- 
corded by  both  Englieh  and  German  observei-s,  and  recent  ConttnentaJ 
litoraturo  is  full  of  reports  of  the  relief  of  nervous  symptoms  in  various 
pyrexias  by  tho  abstraction  of  heat.  ^M 

Finally,  as  oxcossivo  heat  is  present  in  fever,  na  excessive  heat,  wbofl' 
present,  ia  not  only  able,  but  is  forced,  ao  to  apeak,  by  its  own  attributes, 
to  produce  disturbance  of  tho  functions  of  innervation  and  cii*culation, 
and  aa  tho  withdrawal  of  tho  oxccssivo  heat  in  fever  is  followed  by 
inatantaucoua  relief  of  the  symptoms  of  disturbed  innervation  and 
circulation,  auraly  the  conclusion  is  logically  inevitable  that  oxcoaaiTe 
temporatUTo  ia  tho  chief  cauao  of  the  other  symptoms  of  fever,  and 
that  in  acute  pyrexia  threatening  life  the  heat  should  be  witbdi-awn  as 
rapidly  oa  possible  by  mcaua  of  tho  cold  bath. 

Chronic  Pyrexia. — Tho  effects  of  a  long-continued  pyrexia,  not  auf- 
ficieutly  intouso  to  induce  immediate  serious  symptoms,  upon  the 
structure  of  tho  various  tisauc»,  liave  been  elaborately  investigated  by 
Liobormeister  (Dcutsches  Arch,  fur  Klin.  Med.,  Bd.  i.)f  who  found  that 
the  liver,  spleen,  kidneys,  voluntary  aud  involuntary  muscles,  btood- 
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eveD  the  norTe-centr(^R,  undergo  a  granular  degeneratioa 
dorftt^ft  oontinaed  pyrexia.  Tho  lesion  was  constantly  preitont  in  the 
bodiM  of  those  who  bad  Buffered  in  this  way  during  lilo,  entirety 
independently  of  tho  nature  of  the  primary  difioaae.  In  cahob  of  infoo< 
tiouB  fevor  in  which  tho  temperature  had  never  been  high,  this  granular 
degeneration  did  not  oxii^t.  Prevloua  to  the  inrostigation  of  Lieber- 
meiBter,  Zenker  had  demonstratod  that  the  muscles  undergo  a  peculiar 
granular  degeneration  in  typhoid  and  other  fevers ;  and  the  fact  has 
been  abundantly  attested  by  later  obBervors.  I  do  not  know  that  the 
obeerrationa  of  Liebermeister  as  to  the  occurrence  of  this  lesion  in 
non-infectiouB  pyrexia  have  been  confirmed,  but  1  have  no  doubt  of 
their  correctnesB. 

It  is  evident  that  in  all  fever  a  primary  thernpeutio  indication  ia 
to  reduce  the  temperature.  Of  coutbo,  if  possible,  this  gbonid  bo  done 
by  checking  tho  oxcesaivo  productioD  of  beat;  but,  unfortunately,  this 
oRen  lies  out  of  our  power,  and  wo  are  forced  to  abstract  tho  beat  by 
mocbanical  means. 

It  is  a  priori  impossible  to  determine  what  effect  upon  the  prodac- 
tiou  of  beat  the  rapid  abstraction  of  it  would  bare,  but,  from  tho 
weU>known  powers  of  tho  organism  to  resist  external  cold,  it  scema 
probable  that  the  boat-production  would  be  incrcaeod  rather  than 
diminished  by  the  abstraction  of  caloric.  An  experimental  study  of 
this  problem  has  boon  made  by  several  observers,  but  with,  unfor- 
tunately, dilTorent  results.  Weisflog  (Deutsches  Archiv  fur  Klin,  Med , 
Bd.  ii.  p.  570)  has  found  that  the  local  abstraction  of  heat  by  a  cold 
sitx*bath  causes  a  rise  in  the  temperature  of  the  axilla,  and  that  in 
fever-patieots,  unless  tho  sitz-bath  is  prolonged  over  twenty  minutes, 
no  fall  of  tho  bodily  temperature  results.  In  1860,  Kenug  {Reicherl's 
Arehiv,  1860)  found  that  a  healthy  man  in  a  bath  of  the  temporaturo 
of  38"  to  30*  C.  produces  about  twice  aa  much  heat  as  normal ;  in  a  bath 
of  24®  C,  about  three  times  as  much;  and  in  a  bath  of  20°  C,  about 
four  times  as  much.  Liebermeister  (^Beobachtun^cn  und  Yersuche  alter 
die  Anuxndung  des  kaUen  Wassers  bei  fieberhaften  Krankheiten,  Leipsio, 
1868)  found  that  ia  a  healthy  man  exposure  to  cold  fur  a  brief  period 
of  time  causee  a  rise  in  the  bodily  temperature,  and  on  oxtcndiug  his 
reaearches  into  fever  proved  that  where  tlio  external  cooling  was  not 
too  powerful  or  too  long  continued  tho  same  was  true  of  fever- patients. 
From  this  it  follows  thai  the  use  of  external  cold  stimulates  heat- 
production.  This,  to  my  mind,  has  been  confirmed  by  the  chemical 
roKarches  upon  men  of  J.  Gildemeiater  (  Virchote's  Archiv,  Bd.  Hi.  p. 
181),  of  Dr.  Lobmann  (Ibid.,  Bd.  Iviii.,  1873),  and  of  Professor  Lieber- 
meister himself  (Ihutschei  Archiv  fur  Klin.  Med.,  Bd.  i.  p.  89),  and  by 
tfaoae  of  A.  Roehrig  and  N.  Zuntz  {Pfiuger's  Archiv,  Bd.  iv.  p.  66)  upon 
animals,  all  of  which  show  that  both  in  health  and  in  fever  very  much 
more  carbouio  acid  than  normal  is  eliminated  under  exposure  to  cold. 
This  would  appear  to  prove  that  cold  batlis  increase  the  production  of 


animnl  boat.  It  seems  most  probable  thnt  this  is  the  case;  but  A. 
MurrI  bolicrce  that  he  has  proved  that  the  cold  baths  have  no  each 
influence  *  At  any  rate,  the  investigations  of  Liebormoister  (loc.  ett.,  p. 
134)  and  others  have  shown  that  the  first  rise  of  temperature  produced 
alike  in  healthy  and  in  fovcr  subjects  by  exposure  to  a  moderate  and 
not  too  long  continued  cold  is  followed  after  removal  of  the  cold  by  a 
fhll  of  bodily  tomperaturo  of  greater  or  loss  degree.  "While,  therefore, 
estomal  cold  probably  first  etimiilates,  it  afterwards  depresses  the  pro- 
duction of  animal  heat.  The  further  experiments  of  Liebormoiator 
(DeuUches  Archiv  fur  KUn.  JfcJ.,  Bd.  x.  p.  425)  upon  the  elimination 
of  carbonic  acid  are  also  in  accord  with  his  temporatiu-e-stndy,  for  he 
found  that  after  the  bath  the  cUminatioa  sank  below  uormal,  and  so 
continued  for  a  considerable  period. 

If  the  cold  bath  really  affects  the  fevor-proccss,  it  ought  distinctly 
to  reduce  the  excretion  of  urea.  Tliat  it  has  this  action  would  seem  to 
be  proved  by  the  rewarch  of  SassetEky  (Virehow's  ArchiVfTciv.  517), 
who  found  that  the  continaouA  uae  of  the  cold  bath  invariably  lessened 
the  urinary  elimination  of  nitrogenous  material  and  of  the  phosphates, 
although  it  increased  the  total  flow  of  urine.  The  subject  is,  however, 
a  very  difficult  one,  chiefly  because  it  is  almost  impossible  to  knov 
in  any  individual  case  what  the  elimination  of  urea  would  have  boon 
,f  no  baths  had  been  used.  Baoer  and  Kflnstle  {Derutsches  Archiv  f. 
Kiin.  Med.^  xxir.)  gave  to  the  patients  cold  baths  upon  alternate  days, 
and  found  that  the  excretion  of  urea  was  in  each  case  greater  on  the 
days  when  baths  wore  used  than  on  those  on  which  they  were  not  em- 
ployed. These  exporimentit  have  been  quoted  as  showing  that  the  cold 
bath  increases  the  excretion  of  urea,  but  in  Schleich's  investigations  od 
the  effects  of  hot  baths  (^Archiv  f.  Erper.  Path.,  1875)  the  increase  of 
the  excretion  of  urea  frequently  did  not  show  itself  until  the  day  after 
the  bath.  It  is  probable,  therefore,  as  believed  by  Schleich,  that  the 
destruction  of  albuminous  substance  in  the  tissues  is  not  manifested  in 
urea-elimination  until  after  twenty-four  honrs,  or,  in  other  words,  that 
twenty-four  hours  are  nocessarj'  for  the  completion  of  the  formation 
and  the  excretion  of  urea;  so  that  if  the  baths  are  used  on  a  Monday 
the  urinary  solids  will  indicate  their  effects  not  on  the  same  day  but  on 
Tuesday.  If  this  be  oorreot,  the  experiments  of  Bauer  and  KQnstle 
arc  in  accord  with  those  of  Sassotzky  in  showing  that  the  cold  bath 
lessens  the  formation  of  urea  in  fever. 

During  the  bath  the  pulse  of  the  fever-patient  usually  becomea 
much  smaller  and  harder,  and  the  sphygmographio  tracings  made  by 
Wint«rnits  before  and  after  the  use  of  the  cold  bath  (if  tracings  of 
this  kind  pan  be  trtisted)  indicate  that  there  is  after  the  cold  bath 
greatly  increased  arterial  tonus.    (See  Vcrhandl.  des  Oongr.fUr  Inners 
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"  I  hKTU  nsver  Boeti  tbe  bneliare  of  A.  Mnrri  {Del  Pnim  r^ymtatore  delta  Temp 
mmimaU,  Fincu,  1873}.     It  b  RlwtrMt*)]  In  the  Lonion  Xtdi^t  Steori,  toI.  L 
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ISSfi.)  It  may  bo  that  tlw  good  obtained  by  the  cold  bath  is 
really  due  to  a  reflex  action  apou  the  norve-ccntree,  and  is  not  entirely 
the  resalt  of  the  withdrawal  of  the  boat.* 

The  results  of  the  physiological  study  of  the  effects  of  cold  in  fever 
may  be  summed  up  as  fiiUows :  Durimj  a  su^ciently  prolonged  applica- 
tion of  cold  the  bcdily  temperature  falls,  althougk  an  increased  production 
0/  heat,  i.e.,  eons^tmption  of  tissue^  at  first  occurs.  After  the  application, 
tKe  bodily  temperaiure  continues  to  fall^  or  but  slowly  regains  its  former 
position:  the  present  evidence  at  our  disposal  indicates^  but  is  not  suficient 
to  provtj  that  this  slow  regaining  of  bodily  temperature  is  due  to  a  dimin- 
iahed  production  of  animal  heat,~~that  i>,  to  a  decrease  in  the  waste  of 
tiitiu  aad  in  the  formation  of  urea  and  carbonic  acid. 

The  clinical  evidenco  in  regard  to  the  use  of  cold  in  fever  may  bo 
looked  at  in  two  diffuront  ways.  Thus,  wo  mny  consider  the  assertions 
ftDd  ro6ulta  of  individual  obscn'ora  who  have  sqou  largo  uumbcrs  of 
easea  and  used  tho  method  faithAilly,  or  we  may  wuigh  tho  sum  total 
of  the  «xpeH«Dco  of  all  who  have  written  upou  the  subject.  At  first 
^bt  it  may  appear  that  the  latter  is  by  far  Iho  best  course  to  pursue ; 
but  it  must  be  borne  iu  miud  that  the  Lreatmont  is  oue  opposed  to  the 
ordinary  medical  prejudices,  that  its  efficient  carrj'Ing  out  iuvolvea  so 
much  labor  and  attention  as  to  be  almost  impossible  to  those  who  dis- 
believe in  its  usefulness,  and  that  those  physicians  who  claim  most  fur 
the  method  affirm  most  strongly  that  to  do  much  good  it  must  be  prao- 
tiaed  very  vigorously  and  steadily.  Thcne  things  being  so,  it  sooma 
wiaeat  to  look  at  the  evidence  from  both  points  of  view,  and  I  shall  first 
tabulate  all  the  atatistics  I  have  been  able  to  collect  and  aAorwards 
■^"^T  the  statements  of  individual  observers. 


*  Kaonra  ( Jr«)k>«  /.  £xp*r.  Path.  «n</  Pk^rm..  ltd.  xrlil,  Ilcn  I  Uil  2,  IBS-I),  (Bdecd, 
Mlf  d*ni«  Ihftt  tb«  gnoJ  wliiovnil  li  due  to  witbdnwnt  of  boat  at  ■II.  In  till  exp«ri- 
Buiti  h*  floanil  tbkt  if  ht  malDUiood  proper  TflntilkUoB,  cuefallj  giriag  food  Mid  watAr,  ba 
«oald  graduatiif  be«l  rmbblU  op  to  tlie  te(npcr«tare  of  lO?^  uid  10S°,  and  kcvp  them  kt  tb'ii 
l«ffip«nlEir«  tbr  wHka  without  tbvfr  eTldfliolDg  anj  loooBveDioBoe  and  without  tb«  prodnotlon 
«r  %nj  iBtomal  ]«iinia.  Eruhab«r  wu  kira  able  Xa  maintain  In  a  drj  roam  117"  P.,  hU  own 
latspsralgrv  rcaebjaf  107*.  palM  at  8S,  r«i|)intii>B  SS.  ffaanxn  U  a  tut  atnif  lHlfO«at«,  M 
tb«  ratalt  of  hii  «xpericoc«,  of  tba  emplojrinsot  of  frvi^atnt  baliu  in  lb«  traataMtof  fover, 
knt  baHnea  tbejr  Mt  bj  indtrectt;  raluetng  bodtlj  muta  and  iDervadng  renal  wcrvtioo, 
•traaCtbaiilox  tba  pulie,  and  itiiiiaUtlDg  tbe  DerT^-ceDtrM.  L.  Scbweinburg  taiA  C.  Poltak 
{OmIemtU,/.  Ofttm.  Tkmr«p^  March,  1SS7)  have  foond  In  a  terlea  of  apparent);  rer;  carvful 
•xparincfiU  that  eold  bip<batbf  tiait«bl]r  JDcnaM  blood-pr««*iire  and  Iwcen  ptilM-rate,  wblla 
hot  hip-batbi  bad  tb*  oppotite  affoct.  Kauo/n  baHoTea  tbat  bttur  reantta  are  obtained  trota 
Iba  B>a  of  ooBvtant  lakewarm  l>a.th«  than  from  the  emplofmeiil  of  cxceadvel;  cold  batbs.  lo 
vwy  Mr«r«  caaca,  tnarhad  bj  dt«roti«  pulsa  and  dUtorbasM  of  tbe  aenioriain,  tbe  bath  traat- 
MMM,  aoaording  to  Naanyo,  ibonld  ba  aomineaeed  b»fora  the  axlllarjr  lefoparature  reaebea 
IN*  p.,  anil  frwineBtlf  a  warm  bath  may  in  inch  eaaa  hv  ^T«n  betwaoo  two  oold  batbi. 
Snah  ft  tr«M(D«nt  li  ««p«oI*lljr  indloated  whca  thera  li  marked  datuiom,  tremor,  aubanltiui 
Icodianni,  or  (reat  reaUeesacM;  a  warn  bath  in  'hecTenlng  thoa  •eldom  tklU  to  prod  nea  Mm  a 
frinrabla  ratnlL 
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TABLE  SHOWING  THB   RESULTS  OP  THE  COLD-WATEB   TBEAT- 
MENT  IN  TTPHTJS  AND  TYPHOID  PEVER. 


Vmantit 
B»por%tr. 

11 

1^ 

l?ftffief*T 

^•s 

JUrgenaen. 

Kiel. 

ISO 

8.1 

Previoiul;  15.4  p«r  evnU    Typboid  ttnt. 

Petri. 

Lftabbftob. 

SI 

3.2 

LiflbermeiBtv. 

BuflL 

1121 

8.2 

PrerionaT;  SA  to  30  per  cenL    Traatmeat 
Tei7  rigoroni.    !^pbold  ferer. 

Moiler. 

Oraifinndd. 

11 

7. 

« 

u 

92 

9. 

Typbni  exantbemaUotu,  preTlouly  60  (?) 
per  cant. 

Beobw. 

OitpreoMeii. 

17 

24. 

Tjrpbne  azautbeinatieiis,  prerioulyf  on  as 
average,  10  par  oant. 

Bnndt. 

SMtin. 

479 

3.6 

Prirata  practice. 

Oodea. 

II 

24 

20.6 

Stobr. 

WUnborg. 

120 

6.6 

PreTionilj  over  20  par  seat. 

Drucbe. 

VienoB. 

40 

10. 

Year  before  16.6  par  sent. 

ZiemaMii. 

Brian  gen. 

82 

B.4 

Formerly,  witb  bad  catee,  80.2  par  cent. 

Stielcr. 

Mnnioh. 

226 

5.6 

Pormerly  12.15  per  cent. 

PwUa. 

BreeUn. 

246 

11.8 

Tjphu  exaDtbematimu.    Witbont  batbi^ 
mortality  16,5  per  oanU 

Popper. 

Pragne. 

20 

5. 

RiflgeL 

WBnbnrg. 

156 

4.4 

Only  nrloni  oasee  inolndsd.    Almoet  vrmj 
fatal  oaaa  oama  in  too  late  for  batbs  to  do 
good. 

Typboid  ftvar.    Otber  easei  traated  at  tba 

GSti. 

Pngua, 

fi4 

6.6 

■ame  time,  expectantly,  16.4  par  eant. 

« 

M 

60 

18.8 

Typbofl  ezantbematicuB. 

geholi. 

Bremen. 

125 

4. 

l^boid  ferer. 

Wunderliob. 

Leipaio. 

155 

7. 

l^phoid  ferer.     Prariouly  16.1  par  oaot. 
out  of  1178  eaaei. 

Z»nbter. 

Manloh. 

S56 

5.6 

Typhoid  ferer.     Prerionily  17.6  per  eaot. 
oat  of  701  mtm. 

BiMtr. 

« 

87 

7. 

Typboid  ferer.    Prerloiuly  11}  to  16  per 

oent. 
Aooording  to  Brandt,  thU  bigb  mortality 

Duohek, 

Vienna. 

60 

28.3 

depended  upon  tbe  treatment   luTiiig 

Krofft-Ebing, 

Rutatt. 

105 

25.7 

been  tmperfeetly  performed. 
Only  bad  oasea.    Preriou  mortality  54  per 
cent. 

Ville. 

Rbelnaa. 

59 

19. 

8tecber. 

Claye. 

146 

8.2 

SobBnbeidsD, 

DammartlB. 

82 

8.6 

Mild  epidamta. 

Pfeifer. 

Weimar. 

58 

6.2 

Leuba. 

Ulm. 

47 

19. 

Typboid  ftrer,  among  Freneb  prbonan  of 
war.    Batba  of  moderate  t«mp«rataTa 
nsed. 

Typboid  fever.    Hilitair  hoepltal. 

B8hm. 

Ntederbronn. 

ISl 

11.5 

Oeraaaer. 

Vigy. 

97 

6.18 

T^boid  ferer.     Uort^ity  on  utpeotaat 
treatment  23.91  par  oanL 

Drftfobe. 

Vienna. 

65 

19. 

Typbu  ferer. 

MerkflL 

Narem^erg. 

41 

2.2 

Typbni  fernr. 

LMbel. 

Vienna. 

87 

18.4 

Typboid  fern*. 

•1 

(t 

105 

28.6 

Typbu  ferer.    Tbe  treatment  In  tUa  and 
in  tbe  praoeding  oaie  wai  not  tborongbly 

carried  oat ;  the  patients  mostly  raoelTing 
only  tbree  batfai  a  day. 

ai«nftrd. 

Ljoni. 

62 

0. 

Typhoid  ferar. 

Scbmidt. 

Erlaogea. 

56 

O.IB 

Sereral  fatal  oases  not  ooaated,  beeanse 
not  reoeired  nntil  tbe  flfteenth  day,  and, 
therefbre,  too  late  to  test  the  treatment; 
they  bring  the  total  mortaU^  to  4.14  per 

Ann* 

Ileabnar. 

Leipsio. 

72 

0.14 

Bini. 

Versailles. 

lOU 

2.1 

Soldien.    Mostly,  if  not  all,  typh^  fbrvr. 

Zwo&L 

Hannbeinu 

72 

18. 

Soldiers. 
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TABLE    SUO-W1NO  TUE    EESULTS  OF    TUK  COLD-WATEU  TBKAT- 
MHNT   IN   TYPHUS  AND  TYPUOID   FKVEK— anfinMwf. 


FIh*. 

11 

S  S 

S«BftrfeL 

TftlltU. 

L^ooi. 

SI 

D. 

Tj^boid  favcr. 

BdM. 

Biwum. 

S3 

2.74 

Tv|ibotd  fovtr. 

JtlMMM. 

TUblutn. 

X2U 

1.8 

All  ivftor  tbi«  in  tb*  Ubio  nn  Uken  from 

V4fU 

331 

3.7 

Dmndl'i  ftrtlc]*  in  tb«  DttiUvk—  ilwd. 

Tripiar  and 
BMi»«r«t. 

W»ch€M*thfifl,  1887. 

481 

t. 

i8r7. 

1678. 
1679. 
1880. 

XOSI 
2113 
1741 
2M4 

7.4 
S.S 
9.4 
8.9 

4T7 

3.A 

[bid.  6«oand 

18S1, 

429 

6.5 

ISM. 

392 

3.5 

1S:S 

3.1 

This  table  is  of  each  a  character  that  a  Icnj'thj'  discuBsion  of  it  would 
be  ODDeceasary  and  anprotitAble.  The  fniluro  at  Yioiina  is,  by  the  u[>- 
holders  of  the  method,  very  justly  attributed  to  an  inefKoicnt  carryiug 
out,  while  the  apparent  high  mortality  in  some  other  instances  is  duo 
to  the  facta  that  the  reporters  included  none  but  the  most  serious 
oftwo,  or  that  the  patiente  ^ere  soldioi-s  worn  out  by  the  bardshipa 
and  toils  of  a  severe  eampnigD.  ilorcover,  in  many  cosca  the  cold- 
vater  treatmout  was  probably  not  sufHciontly  rigorous.  I>r.  Gniosl 
Brundt  has  made  a  coUection  of  nlnoteon  thousand  and  seventeen  cases 
of  fever  in  which  the  antip^Totie  treatment  was  carried  out  with  more 
or  less  care,  the  average  mortality  being  7.8  per  cent.  In  this  mass 
are  included  typhoid  and  typhus  fever  with  all  forma  of  primary  and 
BMODdary  com  plica  tiona,  occurring  iu  all  ages,  in  both  sexcfi,  in  epi- 
demioa  and  in  isolated  cases,  in  hotipital  and  in  private  practice,  in  civil 
and  in  military  life,  during  war  and  during  peaco.  Brandt  very  forci- 
bly objocLB  to  theee  statistics  as  not  fairly  representing  tlie  results  of  a 
stringent  antipyretic  treatment,  because  in  many  instances  the  treat- 
ment was  not  carried  out  with  rigor,  and  often  it  was  not  begun  before 
_  the  last  stages  of  the  disease.  He  has  made  a  second  series  of  sto- 
I  tistics,  including  five  thousand  five  hundred  and  seventy-throe  cases,  in 
which  the  treatment  was  under  the  direction  of  a  physician  who  had 
confidence  in  it:  the  mortality  is  3.9  per  cent.    These  statistics  are 

■  upon  so  enormous  a  scale  that  if  it  be  possible  to  demonstrate  by  sta- 
tistical arguments  the  results  of  any  method  of  treatment  whatever, 
it  must  bo  considered  proved  that  the  cold-water  treatment  of  the 
continued  fevers  is  attended  with  a  renmrkably  small  percentage  of 

■  deaths. 

I  If  instead  of  studying  the  enbjoct  in  these  marred  etatistica  the 

I      evidence  furnished  by  single  observers  in  favor  of  antipyresis  by  cold  be 

L    ^ 
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examined,  the  results  are  even  more  positive.*  It  is  stAtcd  b;  VTinior. 
ciu  (  Verhandl.  des  Congr.f,  Innere  Med.,  1886, 5)  that  in  the  French  and 
Austrian  armies  the  antipjTotic  treatment  of  cold  has  not  been  empluyed, 
while  in  the  Gorman  army  it  is  practised  more  or  less  zealously.  The 
raortaUty  in  the  French  army  averages  36.9  per  cent.,  in  the  Austrian 
27.4,  and  in  the  Gorman  only  9.6.  That  this  decreased  mortality  is 
duo  to  tbe  antipyrcais  eeoras  to  be  established  by  the  fact  affirmed  by 
Brandt,  that  in  the  Second  German  Army  Corijs,  in  which  the  treatment 
is  can-icd  out  more  thoroughly  and  systematically  than  in  the  other 
corps,  the  mortality  is  less  than  four  per  cent.,  and  thot,  loo,  in  the  faco 
of  the  fact  that  in  the  same  hospitaU,  from  18-19  to  1856,  the  mortality 
was  twcnty*8ix  per  cent.  JQrgonsen  states  that  IVora  the  year  1850  to 
18G1  thcro  had  been  treated  in  the  hospital  at  Kiel,  according  to  iho 
expectant  method,  throe  hundred  anti  thirty  ty2>hoid  fever  patieots, 
with  a  mortality  of  15.4  per  cent.;  while  from  1863  to  1866,  during 
which  period  tbe  antip^Tetic  method  was  employed,  in  one  hundred  and^H 
Eixiy  cases  the  mortality  was  3.1  per  cent.  Professor  Licbermeistcr  ha^H 
employed  the  cold-water  treatment  on  a  larger  scale  than  has  any  other 
indivtdnal.  At  the  hospital  at  Basel,  up  to  the  year  1865,  one  thousand 
seven  hundred  and  eighteen  cases  of  tj-phoid  fever  wore  treated  upon 
the  ex]>ec!tant  plan,  with  a  mortality  of  27.3  per  cent.  Tn  1SG5,  I>r. 
Liebcrmcistor  introduced  the  use  of  cold  bathing  in  a  timid,  inefficient  , 
manner,  and  reduced  the  mortality,  in  nine  hundred  and  etghty-twoHJ 
patients  treated,  to  16.2  per  cent.  In  1866  he  began  tbe  vigorous 
regular  employment  of  the  method,  and  reduced  the  death-rate,  in  one_ 
thousand  one  hundred  and  twenty-one  patients  treated,  to  S2  per  cen^ 
Professor  Liebermeisler  himself  criticises  very  closely,  in  Ziemseenl 
"  Encycloprodia  of  Medicine,"  these  statistics,  and  nuaos  the  inortaUt 
by  excluding  trifling  caaos,  to  from  ten  to  eleven  per  cent ;  but,  after  tht 
antipyretic  treatment  has  been  even  unjustly  dealt  with,  the  statistics 
still  show  that  the  mortality  under  the  cold-water  treatment  is  not  half 
what  it  formerly  was.  Further,  a  certain  proportion  of  cases  are  always 
admitted  to  the  hospital  moribund,  too  Into  for  any  human  agency  to  be 
of  avail :  these  cases,  of  course,  maintain  tbe  same  proportion  under  any 
treatment ;  they  really  constitute  a  large  part  of  the  deaths  seen  in  the 
eold-water  treatment,  so  that  if  they  were  eliminated  from  both  adcs 
the  deoth-rate  "  under  tho  antipyretic  plan  would  bo  but  a  small  fraction 
ftf  what  it  would  bo  under  tho  other." 

In  hospital  practice  the  patients  aro  very  rarely  received  upon  the 
first  day  of  the  attack,  and  very  ^quently  do  not  enter  tho  wards 


■  M,  FniDiOlfrard  afflrmi  {Gtatgme  Med.  Jaitm.,  1974)  (hat  tl>«r»  hftvo  b««Q  fron  lis. 
IhoanQd  ie>  eight  tbomutd  eiuiM  of  typhoid  TerAr  treated  b;  tti«  dm  or  oold  In  Anitn*,  Pra*- 
*ia,  and  Ruutn,  vrlth  an  nvemfte  tnortalltjr  of  from  4.S  to  7.8  per  crat., — the  prertons  mortality 
andor  Ibo  ol<l  expoctnat  method  hftvlng  tuIikI  from  el{ht««i  to  lircDtj-flT*  per  ccat.  IT 
tli«i«  figurw  b«  oorTttct,  ihvj  m  dwUire.  Wbvra  M.  Ol^oftnl  gvta  tbuB  b«n,  Iiowotw,  1 4n_ 
aol  koow. 
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ontil  the  third  week,  so  that  tho  statistics,  as  alrosdy  intimalod,  favor- 
able  as  ihey  are  to  tho  now  treatment,  exproea  only  a  portion  of  the 
truth.  If  the  good  eflfyctod  bd  so  groat  when  the  romody  is  often  not 
appliod  Qutil  tlic  second  or  third  week,  much  more  is  to  bo  crpoiited 
-when  it  is  employed  faithfully  (Vora  the  moment  tho  tomperaturo  bo- 
comee  elevated. 

All  those  physicians  who  advocate  the  use  of  cold  baths  in  typhoid 
and  typhus  fevers  appear  to  be  agreed  that^  although  tho  mortality  is 
Ti^  much  reduced,  the  duration  of  tho  disease  is  shortened  only  in  so 
far  as  complications  are  avoided.  As,  howovor,  the  patient  is  left  by 
the  discoM  much  stronger  than  ho  is  when  the  expectant  method  of 
treatmoat  is  pni*eued,  convalescence  is  much  moro  rapid  than  under  tho 
old  plans.  By  the  antipyretic  treatment  the  intense  prostration,  deli- 
rinmi  stupor,  oarphologia,  involuntaty  passages,  and  uthcr  manifesta- 
tions of  the  typhoid  state  are  greatly  lessened.  Tlio  relief  afforded  is 
BO  evident  to  both  patient  and  attendants  that  they  usually,  after  one 
trial,  acquiesce  in  tho  regular  employment  of  the  cold  baths,  although 
to  tho  one  the  scnsntiona  are  at  finst  very  disagreeable,  and  fur  the 
other  tho  labor  and  attention  required  are  very  much  increased.  Tho 
antip^*rotic  use  of  cold  in  typhoid  fever  has  not,  however,  been  iVoe 
fVum  doterraincd  opposition  (aeo  discussions  in  Le  Progres  Med.^  1877; 
also  Sxtll.  Therap.,  xci.),  and  tho  assertions  in  iU  favor  arc  sorao  of  them 
erident  exaggerations.  I  am,  however,  thoroughly  convinced  by  my 
own  experience,  as  well  as  by  the  great  mass  of  recorded  ovidonco,  that 
lh«  treatment  of  t_\-phua  and  typhoid  fever  by  cold  is  of  the  utmost 
valae,  and  I  believe  that  tho  cold  bath  is  much  safer  and  more  efficient 
than  are  antipyretic  drugs.  In  America  the  method  has  mot  with  com- 
paratively little  favor,  chiefly  because  of  the  tabor  it  involves  and  of 
the  prejudice  of  tho  laity.  I  have  no  doubt  that  very  many  persons 
have  died  in  the  United  States  of  tjrphoid  fever  whose  lives  would 
bare  been  saved  if  the  Aroorican  medicjit  profession  hod  risen  abovo 
the  opposition  of  the  laity  and  above  its  own  prejudice. 

A  very  practical  question,  but  one  which  we  are  as  yet  scarcely  in  a 
position  to  answer  Adly,  is,  What  are  tho  contra-indleations  to  tho  uso 
of  cold  in  fcvor?  According  to  our  old  ways  of  thinking,  bronchitis 
and  pneumonia  would  especially  scorn  to  bo  in  the  way.  Tho  serious 
lang-affeotions  of  low  fevers  aro,  however,  largely  dependent  upon  tho 
gocoral  adynamia,  and  this  nd^'namia  is,  in  turn,  lately  tho  result  of  the 
excoesive  tomperaturo.  Aeeordingly,  the  German  invcutigators  have 
Doi  found  tho  baths  to  do  harm  in  tho  pneumonias  of  exantbcmata. 
Idcbcrmeistoi,  who  has  had  more  experience  than  any  other  obsoiTor, 
■ays  that  "pneumonia,  hypostatic  conOTstion,  and  the  liko,  ofTi-r  no 
reason  for  suspending  tho  baths:  the  hypostatic  troubles  somelimos 
disAppcar  undor  their  use."  I  have  carried  one  or  two  cases,  in  which 
the  lung-symptoms  were  very  severe  throughout,  to  a  succes-sful  Uaao, 
cmployin;]^  cold  fh>cly,  and  was  unable  to  perceive  any  evil  effect  upou 
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tbe  lun^.  Prof.  lUyoftud,  as  the  result  of  his  experience,  affirms  em- 
phatically that  neither  pulmonic  nor  intostinnl  complications  should 
interfere  with  the  use  of  the  cold  bftth  {Bull.  T/ierap.,  xci.)-  On  the 
olbor  hand,  Proust  reports  (^Ibid.^  xoii.)  two  coses  in  which  fatal 
pneumonia  of  the  ordinary  type,  not  the  hj-postatio  pneumonia  of 
advanced  fever,  was  appai-enily  produced  by  cold  baths.  Br.  A  hi 
alao  reports  two  deaths  from  pneumonia  in  three  coses  in  which  he 
tried  the  baths.  My  own  feeling  is  that  severe  broncbitio  or  pneu 
uonic  symptoms  occurring  in  the  beginniitij  of  t^'phoid  fevor  should 
make  us  very  cautious  in  using  the  antipyretic  method,  but  that  when 
they  occur  late  in  the  fever,  and  are  due  rather  to  hypostAsis  than  to 
inflammation,  thoy  are  not  contra-indieutions  to  the  use  of  the  hath. 
Pj-ofc^or  Liobermcistor  nffirrtis  that  perforation  of  or  bomDrrhage  from 
the  bowels  lA  a  con  Ira-indication  to  the  use  of  cold  in  fever,  becauM 
cold  has  a  tendency  to  produce  dotormination  of  blood  to  the  internal 
organs.  The  osporionco  of  Wunderlich  {Schmidt's  JahrlMcher,  Bd.  clvi. 
p,  101)  is,  however,  very  much  opposed  to  this  idea  of  Lieberraeislor'i 
He  treated  sixteen  cases  of  severe  intestinal  hemorrhage  with  cold  baths, 
with  but  two  deaths, — neither  of  which  resulted  directly  frova  the 
humon'hage,  one  being  fVom  intestinal  perforation  and  one  fVom  severs 
pneumonia.  This  mortality  is  certainly  a  very  small  one,  for  when 
cold  water  was  not  employed,  out  of  thirty-two  cases  Griesioger  had 
Ion  deaths;  out  of  twenty-one  Jonner  lost  seven  ;  out  of  fonrtoon  Gietl 
lost  six;  and  Jaccou<l  had  six  deaths  in  six  cases  (^Ptithoiogie  Interne,  t 
ii.  p.  758),  Biiiicr,  however  {Schmidt's  Jahrbiicher,  Bd.  clvi.  p.  101),  is 
in  agreement  with  Liebermeister  in  believing  that  the  baths  should 
bo  ilisconlinnod  during  intestinnl  hemorrhage.  Yet  theirviews  seem  to 
bo  based  upon  preconceived  theory  mthcr  than  upon  actual  trial.  Thus, 
Liebennoistor  says,  "  I  have  thus  far  ordered  the  baths  entirely  dUcon- 
tinued  as  soon  as  even  alight  hemorrhage  from  the  bowels  occurred." 
The  proportion  of  cases  in  which  intestinal  hemorrhage  occurs  docs 
not  seem  to  be  increased  by  the  cold-water  treatment ;  at  least  Gols- 
dammcr  (Serlin.  Klin.  Woeh.,  1877,  p.  98)  affirms  that  under  Ibo  older 
luothods  thirteen  thousand  five  hundred  and  sixty-throe  cases  gave  five 
hundred  and  thirty  of  intestinal  hemorrhage,  while  five  tbou^ind  six 
hundred  and  thirty-six  cases  of  cold-water  treatment  yielded  two  him- 
drod  and  forty  of  intestinal  homorrhagc,  the  peivontago  being  in  the 
two  cases  respectively  3.9  and  4.2.  Menstruation  is  not  looked  u]»on 
as  a  contra-indication.  Brandt  appears  to  consider  a  conira-indtcatioD 
to  the  use  of  the  cold  bath  in  typhus  fever  a  myth,  and  the  drift  of 
testimony  is  such  that  no  local  intonial  disease  ought  in  tbo  present 
state  of  our  knowledge  to  bo  considered  as  absolutely  contra-indicating 
the  use  of  cold  baths  when  the  tompemturo  is  high  in  typhus  or  typhoid 
fevci-». 

1 1  is  otherwise  when  there  is  a  general  tendency  to  collapse, — when 
rhe  heart  is  ao  weak  that  local  stascs  of  blood  occur  in  almost  all  Ihw 
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iotomml  organs.  Undor  thoeo  circumstances  tlio  (.iroulotion  lins  not 
■offletant  power  thoroughly  to  equalize  animul  bent,  so  Ihat  it  is  said 
to  be  eotiroly  j>o«aiblu  to  cool  the  exterior  of  the  body  several  degrees 
without  mntcriBlly  ufTectlng  the  toiiiperaturc  of  the  Interior.  Oue  of 
Um  Mvoro  accidents  which  it  tH  nflirmcd  h»s  very  rarely  followed  the 
UM  of  the  cold  bath  iu  pyrexia  is  a  sudden  collapse ;  and  clinical  oxpe- 
riencfl  seems  to  indicate  that  when  collapse  is  already  exlttteut  Iho  cold 
bath  should  not  be  administered. 

In  00  disease  attended  with  a  long-continued  p^Texia  has  the  cold* 
water  troatmont  been  employed  upon  so  grand  a  scale  as  in  typhus  and 
typhoid  /even ;  but  the  rueults  there  obtiuned  are  BuiBcicnt  to  indicate 
its  usefUlnoSH  in  allied  dt^ctises.  Of  all  the  exautbeniata,  none  is  more 
constantly  attunded  with  excessive  tumfterature  than  is  scarlet  feter. 
In  this  disorder  the  testimony  to  the  value  of  cold  is  very  strong. 
Going  back  to  Currio,  who  really  6rst  systematized  the  abstraction  of 
heat  in  ferur,  wo  find  (hat  he  habitually  practised  in  the  most  heroic 
manner  cold  affusions  in  the  treatment  of  scarlet  fever,  and  claimed  Uio 
greatest  success  for  the  measure.  Since  his  day  the  remedy  has  been 
employed  with  asserted  good  results  by  rarioutt  obsen'crs,  among  whom 
may  be  mentioned  Gerard,  Bruere,  Gianuiui,  Armstrong,  Laycock,  Ril- 
licl  and  Barthoy,  Truusseuu,  and  Hiram  Corson  of  Pennsylvania.  The 
eridenco  is,  unfortunately,  too  much  geneniUzed  to  allow  of  its  being 
pat  in  a  statisticJil  form,  but  for  an  extended  r^ume  of  it  the  reader 
ia  referred  to  the  excellent  article  in  &feiga  and  Pepper's  work  on  the 
dJseues  of  children.  In  nlmoHt  all  of  these  ca»cfl  the  cold  was  applied 
in  the  form  of  afTuHionji,  a  method  which  is  certainly  far  more  tenifying 
to  the  child,  and  probably  lesA  efficient,  than  the  cold  bath.  Recently, 
Dr.  G.  Mayer  (Jahrbuch /iir  Kinderbrankheiten,  v'u.  4)  has  been  placing 
the  chiW  in  a  bath  of  fVom  93*  F.  to  ".I"  F.  (according  to  the  intcn.^tity  ol' 
the  fever)  for  ten  minutes,  whenever  the  tempemture  rises  above  102^  F. 
He  affirms  that  the  effect  was  most  beneficial,  and  that  the  reduction  of 
temperature  usimlly  lastod  for  several  hours.  In  diphtheria,  cold  bathing 
bu  been  used  to  some  extent,  with  seemingly  good  results.  In  both 
tbie  affeotion  and  in  anginose  scarlatina  it  is  of  the  utmost  importance 
to  combine  the  cold  bathing  with  the  local  appUcation  of  the  ice-bag  or 
iee-poultice  to  the  throat.  During  the  summtT  months  serous  diarrhoea 
(choien  infantum),  in  some  of  its  forma,  annually  destroys  large  num- 
bere  of  children  In  this  country.  In  most  of  these  coses  the  bodily 
temperature  is,  first  or  last,  much  elevated,  and  the  diarrhoea  is  pre 
daced  and  maintained  by  the  heat,  as  originally  pointed  out  by  l>r 
Comegys  (Philada.  Med.  Time*,  v.  CG5;  Amer.  Journ.  Med.  Set.,  Oct. 
187G).  All  the  ordinary  methods  of  drug-administration  fVcqucntly  fail, 
or,  at  moet,  succeed  only  in  keeping  the  child  alive  until  tiie  heat  of  the 
weather  subtudes.  Under  theee  circumstances  antipyretic  treatment 
acts  in  a  magical  manner.  I  have  always  fotmd  simple  bathing  in 
water  of  about  75%  at  intervals  of  from  throe  to  six  hours,  sufficient, 
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but  in  some  cases  tlio  plan  ixMXtnimeDdcd  by  Dr.  Comogya  may  be  re- 
quirtM], — namely,  by  coM  affiuions  wbile  Lho  cbild  is  eittiiig  in  a  cold 
batb.  Tbe  oSoct  is  usually  immediate,  quiot  and  tileop  at  onco  replacing 
tbo  wakeful  resliessaefts  so  dintrossing  to  mother  and  child.  Thoro  may 
be  a  fow  inataacoa  of  sudden  collapse  with  low  temperature  from  ex- 
haustion by  the  sorous  discharges,  but  miually  eii^es  iu  wbich  the  disease 
u  said  lo  "go  to  the  head"  are  tkoou  in  which  the  tempcraturo  Hm^ 
»o  high  as  to  produco  brain-symptoms :  under  these  circumstances  the 
vigoruuH  UM  of  external  cold  is  imperatively  demanded. 

It  Ih  in  the  highest  degree  probable  that  systemutic  cold  bathing  will 
oe  fuuild  serviceabiu  in  all  blood-poisonings  with  high  tempemture,  such 
as  smallpox,  erysipelas,  pyiemia,  etc.;  but  as  yet  we  have  no  clinical  f^ 
oriJonco  of  moment  upon  the  matter.  The  high  tempcraturo  that -^ -it 
prevails  in  sthenic  pneumonia  and  certain  other  inflammatory  diBeases^^^s-^a 
would  appear  to  indicate  tbe  abHtraction  of  heat;  but  how  far  the  localf^-^ 
diaooso  will  be  advantageously  or  diuadvantageously  affocted  in  these^s^*^ 

casos  is  as  yot  an  open  question.     Dr.  G.  Mayer  (^Schmidt's  Jahrb.,  Bd -^i- 

ciIlx,  p.  347)  is  stated  to  have  found  that  doforvesccuce  is  materiaUy^^^^U" 
hastened,  both  in  men  and  in  children,  by  cold  bathing.    Dr.  Kissler'^c-  r 
(  Virchow's  Archiv,  Bd.  xciv.  p.  490)  had  in  ono  epidemic  a  mortality  o 
17.4  per  cent,  in  Lwouty-throo  caeos  treated  with  the  cold  batfa,  and  of 
57.1  i>er  cent,  iu  twenty-ono  (rases  treated  othoni*iso;  nod  Liebormeiste 
Btatefl  that  whilst  iu  six  hundred  and  ninety-two  cases  of  pneumo 
treated  in  the  hospital  of  Basel  in  various  ways  the  mortality  was  25. 
per  cent.,  in  two  hundred  and  thirty  cases  treated  in  the  same  hospi 
by  the  thorough  antipyretic  method  the  mortality  was  only  16.5 
cent.     Liohcrmoister  has  also  employed  the  method  iu  catarrhal  pnea 
monia,  puerperal  fever,  cerebro-spitml  meningitis,  acute  rheumatism,  ery 
aipelas,  smallpox,  and  quinsy,  and  affirms  that  be  knows  of  no  case  wi 
acute  febrile  symptoms  in  which,  if  the  rise  of  the  temperaturo  we 
considemblo,  or  loAtod  too  long,  bo  should  consider  heat-abstraction  un 
suitable  treatment.    In  dysentery^  Dr.  B.  Wcnzell  {The  Doctor^  1874 
strongly  Advises  the  use  of  large  onemata  of  ice-water,  which  by  thei 
local  action  relievo  very  greatly  the  pain  and  tenesmus  ond  at  the  sam< 
time  have  a  decided  effect  upon  the  pjTCxia. 

Iu  oftrrying  out  the  antipyretic  treatment  of  fever  certain  genera 
considerations  should  never  be  forgotten.     It  appears  to  be  impoeaibh 
to  give  a  fever  patient  cold  unless  the  tempt-raiure  of  the  body 
reduced  to  near  the  norm.    In  many  instances  the  fall  of  tomporaturi^ 
continues  after  the  patient  has  been  taken  out  of  the  bath:  houco  th9 
batli  should  not  be  too  prolonged.     I  have  been  accustomed  to  beliovo 
that  the  good  achieved  by  the  bath  was  simply  the  result  of  with- 
drawal of  the  beating,  and  have  thei-oforo  employed  it  only  when  tbe 
oxcoasivo  bodily  tomporature  threatened  injuiy,  and  have  considered 
the  danger-point  to  be  a  mouth-tomporaluro  of  103*  F.    Some  of  the 
Germans,  however,  employ  the  bath  whenever  the  tompcraiure  ruachea 
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102°  F.  in  tbe  axilla.  Ad  it  ia  poeaible  to  cool  tho  axilla  without  cooling 
eke  Idtorior  of  cho  body,  all  tcmperaturos  should  be  taken  in  the  mouth 
or  tho  rectum.  Again,  do  bath  or  other  applicat4on  does  good  unless  it 
removes  tho  heat,  but  tho  oold  should  never  bo  applied  more  severely 
than  necessary.  1  havo  used  cold  epongings,  coM  packings,  and  the 
various  baths,  and  havo  found  that  whoa  a  portable  bath-tub  can  be 
brought  to  the  bedside  of  the  patient  and  readily  filled  and  emptied,  ita 
use  U  accompanied  with  Icea  fatigue  and  disturbance  than  any  othot 
afBcient  means  of  employing  cold.  The  patient,  wrappinl  iu  a  sheet,  id 
lo  bo  lifted  by  two  attendants  into  the  bath,  and  then  made  comfortable 
with  pUlowB,  etc.  Unless  the  pyrexia  is  very  severe,  the  bath  should 
bo  at  a  temperature  of  90**  F.  and  cooled  down  pro  re  nata.  When  no 
portable  bath-tub  is  at  band,  sufHcient  antipyrosis  may  bo  had  by  lift 
ing  the  patient,  wrapped  in  a  sheet,  upon  a  cot  covered  with  a  rubber 
blanket,  and  sousing  rather  than  sponging  him  with  cold  water  fVom  a 
luge  oarriage-aponge.  Tf  the  sacking-bottom  or  the  canvas  of  the  cot 
be  90  looee  as  to  sag  down  several  inches,  and  the  rubber  blanket  be 
tamed  up  at  the  bottom  and  top  ovor  a  wide  board  nailed  across  the 
top  and  bottom,  the  patient  during  the  sponging  lies  in  a  big  pool  of 
wat«r,  and  all  the  ofToct  of  the  cold  bath  is  obtained  by  removing  with 
a  carriage-sponge  this  water  as  fast  as  heated,  and  sousing  &eeh  cold 
water  (ice- water  if  necessary)  freely  over  the  upper  part  of  the  patient. 
Under  no  circumstances  should  tho  patient  be  aUovxd  to  help  himseif 
at  all  daring  tho  various  movoments.  AVhen  tho  extremities  seem 
especially  affected  by  the  bath,  they  should  be  rubbod  so  as  to  maintain 
th^  circulation.  I  have  frequently  applied  hot-water  bottles  to  the 
feet  while  tho  body  was  being  bathed,  with  good  effect 
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Genebal  CoNfiiDE&ATiONs. — EloctricUy  u  a  force  wfaicli  ui  developed 
in  varioas  wa^'B,  but  which  is  c.^8uiitially  the  Bame  entity  under  all  cir 
p,Q  ]  cumBtanceB.     When  it  in  ohlitined  by  rubbing'   two 

Burfacea  together,  it  ia  known  aa  fVictional  electricity; 
when  it  is  obtained  by  the  union  of  two  diastmilar 
metate,  it  ia  called  galvanigm.  Frietional  cicclricity 
is  almost  never  used  in  medical  practice,  and  I  aha)' 
say  nothing  more  about  it  in  this  book. 

Thci-e  are  a  largo  Qumbcr  of  different  patterns  or 
nnttugcmonts  of  the  elements  which  generate  gal- 
vauism,  but  the  ideal  or  typical  coll  may  bo  said  to 
bu  formed  of  two  difisiinilar  metals  immeraod  In  aomo 
corrosive  liquid  and  connected  with  each  other  by  a 
l)iece  of  wire  cxtorually.  Under  th6«e  circunietancoa^ 
the  current  starts  from  the  metal  most  caaily  cor^| 
roded,  passing  through  the  liquid  to  that  loss  easily  acted  upon,  and 
from  this  over  the  external  wire  to  the  sturting-point.  The  external 
end  of  the  least-eaaily  corroded  plate  is  therefore  always  giving  off 
electricity,  and  is  known  aa  the  +  or  positive  polo,  while  lie  corre- 
sponding end  of  the  other  plate  is  conBtantly  receiving  electricity,  and 
is  spoken  of  as  the  —  or  negative  pole.  WboQ  wires  are  attached  to 
these  plates  they  become,  as  It  were,  prolongations  of  the  plates,  and 
their  ends  constitute  the  polos.  Thus,  in  the  diagram,  C  =  copper, 
2  ^  tine,  P  and  JV^  polos,  and  the  arrows  show  the  direction  of  the 
current.  The  positive  pole  is  called  the  anode  (dwa,  upwards,  and  <fM«,^ 
a  way) ;  the  negative,  tho  cathode  (xara,  downwards,  and  636^).  H 

As  the  electric  current  does  not  prim-irily  exifit,  it  is  evident  that  in 
the  typical  or  ideal  galvanic  cell  there  must  bo  something  which  sots 
it  in  motion.  This  force  is  tho  so-called  electro-motor  force,  and  has 
been  determined  by  physicists  to  be  a  definite  quantity  for  tho  samo 
combination  of  metals  at  tho  one  temperature.  This  force  is  gener- 
ated at  the  point  of  contact  of  tho  metals,  in  obedience  to  the 
discovered  by  Volto,  that  when  two  metals  are  in  contact  with 
other  a  disturbance  of  the  electrical  conditions  of  those  metals  o< 
The  amoimt  and  energy  of  this  disturbance  vary  according  to  tho 
nature  of  tho  metals,  and  experiments  have  shown  that  all  metala  havi 
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dofinito  eloctro-motor  powers  or  proportiea,  and  ibat  they  can  readily 
be  urangod  in  a  regular  scricR.  A  Rttidy  of  this  series  h  not  noceeaary 
to  on  uodorstandlng  of  electro- thorapouticR,  and  tho  reader  doairoua  of 
koowledgo  upon  this  especial  point  is  referred  to  works  on  physics. 
It  most  be  borne  in  mind  that  the  cloctro-motor  force  is  constant,  so 
that  in  any  girea  combioatioD  of  motals  in  a  gnlvanio  cell  the  electro- 
motor force  is  always  the  same,  whether  the  plates  of  tho  metal  bo  large 
or  small,  whether  the  solution  be  an  ncid,  a  saline,  or  pure  water.  The 
dtrength  of  the  current  is  not,  however,  decided  entirely  by  the  eleotro- 
•lotor  tbrco  of  the  cell.  Erery  known  substance  rcftiscs  more  or  less 
unperiously  to  allow  the  passage  of  electricity.  The  best  conductors 
oppotM  n  really  very  gi-oat  resistance.  Xow,  it  is  evident  that  ttiis 
roejatanco  Is  opposed  to  the  olcctro-motor  furco,  and  that  if  it  be  greater 
Vtuax  the  latter  it  will  altogether  prevent  the  passage  of  any  curront 
The  strength  of  the  current,  then,  depends  upon  the  relation  botwoen 
the  reUHlance  and  the  elect ro-motor  force  ;  and  we  have  the  celebrated 
law  of  Ohm,  which  may  be  expressed  by  the  formula  c  (current-gtrenglh) 

4  (tifdro-mtitor  force)     _,  .  ,  .  ,        ,  ,    , 

=  rfreautoMe^ — "  ^  expenmont  baa  shown  to  ho  impora- 

tire,  no  increase  or  diminution  of  the  size  of  the  plates,  no  change  in 
tbe  character  of  the  solution,  affecting  it 

The  reaislAnce  to  the  current  in  n  galvanic  combinatwn  is  a  double 
one :  inside  of  tho  cell  tho  Huid  between  tho  plates  opposce  the  poBBage 
of  the  electricity,  and  outaido  of  the  cell  the  conductor  which  completes 
the  circuit  also  offers  a  resistance.  The  reason  a  battery  almost  ceases 
to  jrioM  a  current  when  water  is  substituted  for  the  acid  usually  em- 
ployed is  not  a  purely  chemical  one,  but  simply  because  wulor  is  an 
^ almost  complete  non-conductor,  and  offers  triumphant  roslstanco  to  the 
cnzTOQt,  while  tho  acid  conducts  and  readily  allows  the  current  to  poaa. 
The  entire  resistance  (r)  is  then  made  up  of  two  factors :  tho  internal 
Nsifftanco  ( i>),  and  the  external  reuliitanco  {er).  Tho  formula  of  Ohm 
uij  therefore  be  read  e  = . 
r'  ir  +  <T 
'  Aa  already  stated,  when  the  plates  of  a  coll  are  Increased  in  siso  tho 
electro-motor  force  is  not  increased,  hut  as  the  surfaces  of  the  plates  are 
increaaed  the  diameter  of  the  conductor — i.e.,  the  transverse  section  of 
the  fluids  between  the  plates — is  increased ;  and  consequently,  as  the 
reeiatance  in  a  conductor  is  inversely  as  the  sise  of  its  cross-section,  the 
strength  of  tho  current  is  increased.  To  make  this  a  little  clearer,  sup- 
pose ir  in  a  certain  cell  equal  10,  then  c  :=  -^^^ :  if  now  tho  plates  of 


I 


10  +  er 


the  cell  be  doubled  in  size,  c  = 


—  =  — - — .  A  similar  result — i.e., 
Y  +  (^r      5  -t-  «• 

lessening  of  the  internal  resistance—  can  be  achieved  by  shortening  the 
dietanoe  between  the  plates  of  the  cell, — i.e.,  the  length  of  the  con- 
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duotor, — or  by  ia  any  way  mfiifing  tho  interrcDiog  liquid  a  bcttoi 
conductor. 

The  change  in  strongth  of  ft  ciUTont  by  tho  incrooso  of  the  size  of 
Ihe  plute^  of  ihe  cuILi  can  readily  be  exproascd  by  tho  formula  of  Ohm. 

If  the  letLera  signify  &a  before,  and  the  intorual  resistance  be  diminished 

y  limes  by  increasing  the  aiio  of  the  plate  y  timea,  instead  of  c  =  - — - — 

If,  instead  of  a  single  cell,  a  number  of  cells  are 
arranged  in  such  a  way  that  the  copper  of  one  ia  con 
nected  with  tho  zinc  of  the  next,  the  electro- motor 


e  will  = 


ir 


H-«- 


force  of  the  combination  is  e<iujil  to  the  sum  of  the  electro-motor  forces 
of  the  cell :  thus,  if  e  =  the  elactro-raolor  force  of  the  single  cell^  and 
y  =  the  number  of  cells,  the  elect ro-motor  force  of  the  battery  will 
be  ye.     It  is  plain  that  the  internal  resistance  of  the  battery  is  also 

increased  v  times,  so  that  tho  formula  of  Ohm  will  stand  c  =  — ^ . 

Of  course,  the  strength  of  a  current  is  greatly  aSbctod  by  the  ex- 
terual  resistance.  Is  very  many  Instanccfl  the  external  resistance  is 
enormous.  Suppose,  then,  this  external  rosistanco  in  a  given  case  bo 
1000  times  the  internal  resistance,  the  formula  of  Ohm  will  road, 

c  = — .     It  is  evident  that  under  these  circumstancea  ir,  tba 

ir  +  1000  ir 

internal  reaistance,  becomes  very  insignificant,  and  that  very  little  ia 
gained  by  increasing  the  size  of  tho  plates, — i.e.,  by  diminishing  tbo 
internal  resistance;  for  if  the  plates  were  increased  fivefold,  tho  in- 
crease of  the  strength   of  the  current  would  only  be  tho  diSbronce 


between 


and 


»r 


-I-  1000  ir 


ir  +  1000  i>' 


a  difference  which   is 


very 


slight.    On  tho  other  band,  when  the  oxtomal  resistance  la  very  great, 
over^'thiug  is  gained  by  increasing  tho  number  of  colls, — i.e.,  increasinj; 

the  electro-molor  power;  for  — ■.    gives  a  very  different  ro- 

When,  therefore,  the  external  reaisiaiux  is  many 


suit  from  ■: — ,    ,„„,■■ 
ir  -f  1000  ir 

times  greater  than  the  internal,  practically  nothing  it  gained  bjf  increasing 

the  size  of  the  plates,  everything  by  increasing  the  nupiber  of  the  elements. 

The  converse  of  tho  above  reasoning  also  holds.     If  the  external 

resistance  be  very  slight,  tho  internal  rises  in  importance.    Thus,  sup- 

*''       Then  tbe  formula  would  be  c  ^  — 


ptiaeer^ 


1000 


t>-|- 


tr 


In  this 


1000 


case  a  groat  deal  is  gained  by  increasing  the  size  of  the  plat«5,  fo» 


ir  I  _  ir_ 
6"^  1000 


gives  &  very  different  result  from 


»>  + 


ir 
1000 


In  such  a  eaatt, 
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|QintapIiug  Uio  size  of  the  plat«a  tbo  etron^th  of  the  curroDt  Is 
tically  increased  fivofold.    Ou  ibo  othor  hand,  it  is  plain  that  whoa 
the  external  roHtstuoce  is  alight  tho  gain  by  incrcasiug  the  number  of 
tCoUfl  ia  a  ulight  one,  for  the  mtenml  n^slstance  la  iDcrcosed  &a  many 
[times  as  the  eleutro-motor  furce.     Thus,  if  five  cells  are  used,  tho 

5e 


Ibrmala  will  be  <:  ^ 


5  ir  + 


ir 


.,  which  will,  of  course,  give  practically 


1000 


the  eamo  result  aa 


"■  + 


ir 


1000 


Tfao  law,  then,  may  be  stated  to  be  that  when  the  external  resistance 
iES  OCTy  ^ight,  increasing  the  number  of  the  elements  has  no  practical  effect 
^Upon  the  strength  of  the  current,  while  an  iturease  of  the  size  of  the  elements 
has  the  greatest  effect. 

Wheo  there  la  no  very  great  disproportion  bettMen  the  infernal  and  the 
temal  resistance,  it  is  evident  tliat  the  strength  of  the  current  mag  be  in- 
creased  by  increasing  either  the  size  or  the  number  of  the  elements.    Thus, 


if  «r  =  fr,  <r  =  ^-^  =  ^-?— J 
ir-\-er       ir -\- ir 

fonrftdd  will  give  the  formula  c  ^ 


and  increomng  the  size  of  the  platoa 
-;   or  increasing  the  num. 


ber  of  tbe  elements  to  four  will  yield  tho  formula  e  =s 


4e 


4   If  +  IT 

Lp6  the  result  will  be  clearer  if  fignroe  be  used.    Suppose  e  =  100, 


ir  ^  10,  and  er  ss  10.    Tbon  tho  first  formula  will  be  c  = 
100  «    ..^.  ,.  -  ^  400 


100 


the  second,  e 


^  +  10 


=  8;  tho  third,  c  = 


40+  10 


10-1-10         • 
=  8.      "Wbon, 


therefore,  tho  external  and  the  internal  resistance  are  equally  balanced^  the 
^rength  of  the  current  is  eguaUy  increased  bg  increasing  either  the  number 
or  the  size  of  the  plates. 

The  application  of  tho  foregoing  prineiplei  to  eloctro-thernpoutics  is 
very  simple  one.    In  the  ordinary  appUcaliona  of  electricity  to  tho 
ly,  tho  reeistance  of  tho  tiasuoa  ia  very  many  times  greater  than  the 
itenud  resistance  of  any  battery,  and  eonaoinontly  the  latter  may  be 
Jy  dlsr^arded.     Hence  for  ordinary  purposes  the  formula  stands 

e  ^  — t  ftxtd  power  can  bo  gained  only  by  increasing  e, — that  is,  by 

augmenting  the  number  of  cells, 

When,  bowoTer,  it  ta  desired  to  act  upon  tho  blood  in  an  ancu- 
rismal  sac,  the  needles  are  brought  close  to  each  other ;  and,  moreover, 
tho  blood  ia  a  compamtivoly  good  conductor  of  olootricity.  Honco  in 
mcb  cases  the  external  resistance  is  so  much  reduced  that  tho  internal 
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bocoiAfau  of  snch  importance  that  it  ahonld  not  be  ovorlookod.    Il  foUl 
lows,  thowforo,  th.it  when  an  Aneurism  is  to  bo  acted  upon  the  platoftj 
shoDid  be  increased  in  size,  while  at  the  eamo  time  a  number  of  coll 
should  bo  u<ted. 

In  the  BO-cnUed  "galrano^autory"  the  carrenl  is  not  passed  through 
the  bodj  at  nil,  but  tUi*ough  a  wire,  which  is  thus  kept  at  a  white  heat. 
In  this  caiie  the  extoroal  i*csi»tance  is  vn»tly  less  than  when  huinao 
tissues  form  a  part  of  the  circuit.  Uonoe  it  becomes  a  matter  of  im- 
portance to  reduce  to  as  great  a  degree  as  possible  the  internal  resist 
ance,  and  the  elements  or  plat^js  should  be  very  large  and  ehoald  be 
placed  very  close  to  one  another  in  the  cells.  The  external  rosist^nco 
is  not,  however,  so  slight  that  it  can  be  entirely  overlooked,  and  hencd 
a  number  of  cells  are  combined  with  one  another,  so  as  to  give  sufEcient 
electro-motor  force. 

la  writing  or  speaking  about  the  use  of  electricity  in  medicine,  it  % 
a  matter  of  great  importance  to  avoid  the  use  of  the  old  terms  tiuantit 
and  intensity,  which,  to  usu  tho  language  of  one  of  the  most  eminent 
living  writers  on  galvanism,  "are  romnanta  of  an  orroncouH  theory." 
The  amount  of  mystification  which  has  been  produced  by  talk  con- 
corning  tho  therapeutic  effects  of  currents  of  largo  (juantity  with  low 
intensity  as  conti'asted  with  those  of  currents  of  high  intcn^iity  and 
low  quantity  is  cqualloil  only  by  tho  amount  of  nonsense  which  has 
been  written.  Currents  of  galvanism  have  really  only  one  attribute, 
— i.e.,  current-strength, — and  that  is  in  strict  accordance  with  the  law 
of  Obra. 

If  c  =  -  it  ta  evident  that,  in  order  to  have  a  unit  by  which  there  can 

be  a  measurement  of  an  eloctrio  current,  it  is  necessary  to  have  a  unit 
of  resistance  and  a  unit  of  electro-motor  force.   The  unit  which  has  been 
6nally  Bottled  upon  by  electricians  as  tho  moasuro  of  clccti-o-molor  forc^^ 
is  known  as  a  volt.     It  is  equivalent  to  10*  (10  raised  to  its  eighth  powei^jH 
absolute  i'>ench  units  of  force  *  Tho  unit  of  resistance  is  termed  an  oAm, 
aud  equals  10*  absolute  French  units.    Substituting  these  units  fur  tlioir, 

representative  letters  in  the  formula  c  ^-,  wo  got  c  = . 

^  r         **  1  ohm 

way  the  unit  of  curront^trength  is  obta.incd,  and  is  known  as  an  ampere. 
This  unit  is,  however,  entirely  too  largo  for  practical  purposes.  It  is 
therefore  generally  substituted  by  the  so-called  milliiuupSre,  which 

the  ono-thousandth  part  of  an  ampere,  or 


1  volt 


The   term 


1000  ohms 
vanomcter  has  long  been  used  in  electricity  as  the  name  of  an  instrument 


*  All  forom  ftra  eoarortible  Int/i  vna  aaaLtier,  «tid  Iieneo  It  la  poMible  to  refor  iba  nnil 
whieb  il  «n)|]lor«d  Id  tQounrinj;  elealrloitj.  b^t,  or  otber  forco  to  what  b  knoira  u  ib« 
ftbtolut*  ODit  of  force.  Tha  absalut«  unit  of  forcA  ii  ftlirmrs  maoh&oioftl,  uid  ba«  in  tb<  p*at 
TU-ied  in  ililTerual  nountriv*.  At  prcMqt,  faowoTvr,  *cienti«U  altnoit  nnivBmlljr  »dopl  lfa« 
FrcuQb  Doit,  wblab  Ib  i  repreieatotlon  of  tbo  ftmouot  of  far««  r»quU«d  (0  nU*  od«  gnuni 
tbroDgb  oos  oeatinvtro  of  dutAneo  in  oca  ueenil. 
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which  ehowA  the  existence  of  an  olootro  current.  An  absoluto  gntro- 
uomotcr  »  one  which  rovoals  not  only  tho  eurront,  but  alao  iho  amount 
of  electricity  that  is  passing.  As  good  absohito  galvanomotere  aro  luw 
mnnufactuivd  which  measure  tho  current  in  uiilliumpdros,  it  would  ticem 
at  tiret  to  bo  a  very  easy  matter,  iu  teslmg  the  excitability  of  nerves 
or  In  reporting  cases  treated  by  electricity,  to  stato  exactly  how  many 
milliampdres  passed  through  the  nerve  or  through  the  system  ;  in  other 
words,  it  would  eoom  easy  to  have  a  dosage  of  electricity  comparablt,  to 
that  of  medicines.  Unfortunately,  tho  aflfuir  la  not  so  aiiuplo, — chiefly  oo 
account  of  the  diffusion  of  the  electrical  current  which  nnlurally  takes 
place  during  its  passage  through  tho  human  body.  Jf,  for  instance,  ao 
cloetrodo  of  a  square  inch  of  surface  be  used,  tho  ofTect  upon  the  organimn 
must  bo  dtOereat  fVom  that  which  would  bo  obtained  by  omploj.'iiig  an 
oloctrodo  of  twenty  miiiaro  inches.  Tn  the  one  caae  a  concentratod  cur- 
rent would  pass  at  least  for  some  little  di^itanco  into  tho  bodj*,  in  the 
other  n  large  number  of  proportionally  feebler  currents  would  onter 
ftom  tho  beginning.  More  than  this,  ivhon  it  is  intended  to  gQlrnnlze 
a  fixed  spot,  as  a  ganglion  or  ncrro-trunk,  it  is  rarely  possible  to  nolo 
exactly  whnt  p*»rtion  of  tho  current  which  enters  the  body  reaches  the 
desired  spot,  and  how  much  of  it  is  diffused  through  other  tissues.  (See 
paragraph  on  conduction.)  In  order,  therefore,  to  compare  results  ob- 
tained by  ditferont  electricians,  or  by  tho  samo  electrician  upon  tho  some 
MM  in  fuoeoabive  days,  or  in  different  coses,  it  is  esBontial  to  know  ex- 
actly the  siee  of  the  electrodes  and  the  positions  at  which  they  wore 
placed  upon  the  body.  To  facilitate  measuromcntn,  Mr.  C.  W.  Mfiller 
bos  proposed  that  in  thompoutic  electricity  a  fraction  bo  u»od  to  ex- 
prosB  tho  concentration  of  tho  current  which  is  employed,  tho  numer- 
ator of  the  fraction  to  consist  of  tho  number  of  milliampero.H,  the  denomi- 
nator of  tho  number  of  Hquaro  centimetres  in  the  oloctrodo.  Thus,  the 
fraction  ^  would  mean  that  »  current  of  ono  milHampSro  strongtli  had 
been  employed  with  an  clectrodo  of  thirty  coDtimotros  of  surface,  while 
tho  fraction  ^  would  moan  that  tho  current  of  four  milUampirce  had 
been  employed  through  an  electrode  of  sixteen  square  centimctree  of 
surface.  These  fractions  do  not  express  in  any  way  tho  relative  posi- 
tions of  tho  electrode,  and  the  alteration  of  half  an  inch  in  the  position 
of  an  electrode  on  the  surface  of  the  body  may  double  or  tmlvo  tho 
amount  of  a  current  which  reaches  tho  desired  spot.  Practical  dosago 
of  electricity  in  therapeulicii  is  probably  a  cbimora,  ond  certainly  has 
not  yot  boon  satisfactorily  achieved.  It  is  possible  that  in  certain  de1i< 
cate  casoe,  with  very  caroAil  investigators,  tho  measuroment  way  be 
employed  with  advantage  fur  the  study  of  physiological  results.  But 
one  who  is  familiar  with  the  average  training  in  physical  science  of 
physicians  who  use  oloclricity  must,  I  think,  recognize  that  the  publica- 
tions of  electrical  meoauremoata  amount  to  little  more  than  a  show  of 
•cientiflo  accuracy. 

For  ordinary  use  in  diagnosis  and  treatment  of  disease  galvanome- 
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tera  are  not  required,  Uio  oxporienced  medical  electrician  boing  saflU' 
cicutly  guided  by  tbe  aooaationa  of  the  patient  and  tho  muacular  effects 
achieved. 

A  dense  fog  has  been  thrown  around  the  subject  of  cloctro-thera- 
pontics  by  the  idoa  that  there  are  various  essentially  different  forms  of 
galvanism.  The  current  which  flows  from  a  cell  or  a  combimilion  of 
colls  ia  Bpokcn  of  as  a  continuous  current,  or  sometimes  us  a  primary  cur- 
rent; besidoa  this,  modern  therapeutists  use  another  series  of  currentit,^— 
which  are  known  as  the  induced  currents.  ^M 

Tho  term  primary  current  is  often  applied  to  one  of  theso  induced 
curronta.  If  wo  employ  tho  name  continuous  current  for  that  current 
derived  from  tho  galvanic  cell,  wo  must  continually  bo  speaking  of  the 
interrupted  continuous  current,  which  certainly  is  inelegant.  I  shall, 
therefore,  employ  the  name  chemical  current  or  galvanic  current  to  desig- 
nate that  form  of  galvanism  which  is  generated  in  the  galvanic  cell 

If  a  coil  of  inauhUed  wire  have  a  bar  of  soft  iron  placed  in  ita  centre 
and  bo  surrounded  by  an  csterniil  coil  of  wire,  when  a  chemical  current 
is  passed  through  the  first  coil,  o^ving  to  physical  laws  which  it  is  not 
necessary  hero  to  constdor,  every  time  the  galvanic  circuit  is  completed 
or  intorruptad  a  brief  current  of  electricity  ia  induced  in  the  inner  or 
first  coil,  and  also  a  similar  current  in  the  outer  or  second  coil.  The 
only  physical  facts  which  it  ia  necessary  for  us  to  know  are  that  theso 
induced  curronta  are  voty  brief  and  of  great  strength,  also  that  they 
ore  to-and-lVo  currents, — that  is,  run  in  opposite  directions  in  each  indi- 
vidual coil.  Thus,  in  tho  inner  or  first  coil,  when  the  galvanic  circuit  is 
oloeed,  tho  induced  current  in  the  inner  coil  runs  parallel  to  the  gener- 
ator chemical  current ;  but  when  this  latter  current  ia  broken,  tho  induced 
cun*ent  runs  in  a  contrary  direction.  In  the  outer  coil,  the  induced 
current,  which  is  instantaneously  developed  when  the  galvanic  cnrront 
is  sent  through  tho  inner  coil,  pursues  a  direction  opposite  to  that  of  the 
chemical  current;  but  when  the  latter  is  broken,  the  return  induced 
current  in  tho  outer  coil  runs  parallel  to  the  generator  ctirrent.  ^M 

As  those  induced  cuiTcnts  run  backwards  and  forwards,  to  and  fro,^* 
in  this  way,  it  would  appear  that  there  could  not  bo  any  negative  or 
positive  pole  to  the  battery  which  generates  them,  for  if  one  oiul  or  pole 
of  the  wire  constituting  tho  coil  bo  negative  in  regard  to  tlie  first  in- 
duced current,  it  must  bo  positive  in  regard  to  the  second  or  return 
current.  This  ia  assuredly  true  so  far  as  coneorna  tho  outer  or  second 
coil,  but  is  not  true  for  the  inner  or  first  coll,  as  is  readily  understood  by 
nieauaof  thediagnimof  an  induction  battery  given  on  the  opposite  page. 

It  is  plain  that  when  tho  current  is  passing,  the  hammer  ft  boing 
m  tho  position  represented  in  tho  diagram,  m  will  become  magnotic 
and  attract  A.  This  at  once  breaks  the  current,  and  an  induced  current 
runs  through  tho  first  coil  and  ia  rocotved  by  tho  patient  grasping  the 
handles  PP.  The  instant  the  current  is  interruptoJ,  m  loses  its  mag- 
netism and  tho  spring-hammer  flics  back.    Now  the  circuit  is  closed, 
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and  for  the  Moond  tirao  an  induced  current  runs  through  the  first 
coil  c.  It  is  evident,  however,  that  thia  induced  current  of  cloauro 
will  not  pasa  through  the  body  of  the  person  graapinj^  the  handles  P  P, 
bnt  will  pass  along  h  through  the  cell  to  the  other  end  of  the  coil,  aa  a 
shorter  route  and  one  of  vastly  less  resistance.  It  is  plain  that  from 
the  inner  or  first  coil  the  induced  current  of  broken  circuit  alono  passes 
through  the  body  of  the  patient. 

Fio.  2. 


ff,  CBlnnlr  •Irnaiil,  with  tha  •(■  Bod  —  nwi»U  la  It ;  o,  coil  In  wfalch  lb«  prlnurr  lQ4a(*d 
cnmnt,  or  cumnt  vt  Ui«  ^t*l  ooU,  !•  |«Dant«d;  A,  t^t\aihvammr  or  rltirslur;  ■,  a  pl«* 
(if  aaft  Iron  Iwirflmlnr  *  niKftn  «h#n  ih«  eurr«nt  li  psMlni^;  %c,  onUr  co4I  Id  trlilch  Ih* 
•KoodArr  liidDc«4  mnnt,  or  enmat  of  tlw  Mouad  ootl,  U  g«Mr«t^  ;  P,  hwidlM  of  laur 
coll  \  f ,  handloa  of  ontor  calL 


In  regard  to  the  outer  coil,  it  is  ovidont  that  when  the  circuit  Is 
closed  the  momentary  induced  current  must  run  through  the  body  of 
hira  who  grasps  the  handles  P  and  P,  and  that  the  return  current 
which  passes  when  the  circuit  is  broken  must  take  the  name  route. 

It  follows  fVora  the  above  conaidorations  that  the  current  of  the  first 
coil  runs  through  the  patient  onhj  in  one  direction,  and  electricians  may 
correctly  mark  poles  +  and  — ,  but  that  the  current  of  the  second  coil 
runs  in  both  directions,  so  that  any  designation  of  ite  handles  as  poai- 
tiro  and  nogativo  is  incorrect.  The  only  justification  for  the  marking 
of  tlie  secondary  or  outer  current  poles,  aa  is  often  done,  is  found  in 
iho  fact  that  the  induced  current  of  the  broken  circuit  is  strongor  than 
that  of  the  closed  circuiL  Hence  it  is  that  with  very  strong  cnrrenta 
the  two  poles  can  sometimes  be  distinguished  when  grasped  in  the 

LThe  difference  is,  however,  a  alight  one,  and  for  all  practical 
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purposes  the  induced  current  of  the  outer  coil  is  a  to-and-fro  OM^ 
without  any  negative  or  positive  poles. 

Ifa  strong  continuous  galvanic  current  be  passed  through  a  person, 
a  shock  is  felt  at  the  naomont  ol"  making  and  breaking  the  circuit,  but 
while  the  current  is  passing  do  Honsution  is  perceived  except  at  the 
points  of  entrance  and  exit.  Or  if  the  current  be  passed  through  the 
nerve  of  a  muscle,  that  muscle  violently  contracts  at  the  momenl  the 
circuit  is  made  or  broken,  but  while  the  current  is  flowing  is  quiescent. 
If  a  rapidly-intciTuptcd  faradic  cuiTont  be  passed  through  a  ncn,-e,  the 
muscle  supplied  by  that  nerve  is  thrown  into  a  continaous  spasm.  Tlio 
reason  of  this  is  obvious.  The  so-called  faradic  or  induced  cuiTont  is, 
as  has  already  been  stated,  a  succession  of  instautaucous  broken  cur- 
rents for  the  first  coil,  aud  as  brief  to-and-fro  currents  for  the  outer 
coil;  80  that  the  circuit  is  continually  being  oloswl  aud  broken,  and  the 
muscle  is  continwally  excited  to  action.  There  is,  therefore,  n  different 
result  achieved  io  the  application  of  the  continuous  and  induced  cor-  ' 
ronta,  not  becanse  there  is  any  real  difference  in  their  natnro,  hi4l 
because  the  mode  of  application  is  diverse. 

Moat  medical  electric-ians  teach  that  the  true  galvanic  current  is 
very  different  from  the  faradic  current,  and  many,  liko  I>uchcnne, 
persist  in  asserting  that  the  currents  of  the  first  coil  arc  csscntiiilly 
different  from  those  of  the  second.  Galvanism  is,  however,  galvanism; 
and  its  nature  and  attributes  are  probably  always  tho  same ;  the  faradie 
currents  are  lacking  in  the  chemical  power  of  tho  continuous  current 
because  they  pass  60  quickly  that  they  have  not  time  to  exert  a  chem> 
ical  influence.  Gunpowder  can  bo  passed  co  quickly  through  the  hot- 
tost  flame  as  not  to  be  ignited.  The  eecondarj^  induced  current  diflbn 
somewhat  in  its  action  from  the  primary  simply  because  tho  latter  U 
not  a  to-iuid-fro  cunnint,  and  wo  cannot  ix'adily  convert  au  induced 
into  a  galvanic  or  chemical  ctin-out,  because  wo  cannot  readily  ti^^ 
together,  as  it  wore,  the  ends  of  tho  brief  currents  into  one.  £  hal^H 
no  doubt  that  if  wo  could  get  the  iuttMTuptions  at  the  rate  of  many 
thomtand  times  a  minute,  wo  should  find  that  the  primary  inducod  cui^^ 
rent  would  act  as  a  continnons  cnirent.*  ^H 

Wo  can  readily,  by  mechanical  moans  and  contrivanooB,  intorrn^^^ 
the  continuous  cnrrent,  or  even  rapidly  rovorac  tho  poles  so  as  to  give  a 
to-and-iVo  cun*ont  liko  that  of  the  outer  coil.     When  this  is  done,  it  is 
impossible  to  distinguish  between  the  action  of  tho  gatTanic  and  that 
of  tho  faradic  current  in  producing  muscular  oontractiona.     It  is  true 


*  It  hai  beoQ  Touud  that  «rb«o  %  fitradlo  mucliiiMij  or  ltae<|iiirs1«Dt.  the  •o-o&IImI  mapiMo- 
galvBtiio  uiMthine,  i*  ti»  oonatructnl  tb»I  the  totBrmplionB  »re  eioeitirtlj  T%fM  Aod  iba  t4>. 
ftDil-rro«urreDti  lepftntQ  ffom  os«  nnotbn',  tlie  Inflnitolf  rapli  ttioaoniofi  of  iDsunUDeou 
Imlucnl  eurreaU  in  one  diractiun  hnj  &11  tha  oboiQienl  oDecU  f>f  ft  •Uftdj  ciirrflDt;  lu  other 
worda,  the  IntempUoni  *ro  m  brief  that  tho^  *re  nillmiil  luHveaeft.  I  am  oot  awar*  otmmj 
trials  with  theM  maoblaee  upon  lining  tUtue*,  but  <io  not  d««bt  that  tbeir  eumnu  wUI  b« 
ttouBd  to  prcxluee  the  tiiuiie  reinlU  ai  eheuiical  ourreala. 
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Ihat  in  certAin  diseased  states  of  the  rauseie  it  has  boon  asserted,  and 
with  ftpporcnt  reason,  that  the  action  of  the  induced  current  is  osscu- 
ItaUy  ditfei-ent  fi-om  that  of  the  true  galvanic  cuirent.  But  1  believe 
Ihrthcr  investigation  will  show  that  the  seeming  differcDocs  are  really 
duo  to  the  difference  in  tho  lengths  of  time  during  which  the  currents 
are  passing,  and  not  to  any  inherent  peculiarities  of  the  various  currents 
themselves. 

It  is  of  tho  utmost  importance  to  determine  by  what  route  or  routee 
jfnivanic  currents  pass  through  the  body  when  the  polos  are  applied  to 
it,  and,  since  ibo  body  as  a  galvanic  conductor  is  governed  by  oi-dinary 
pbyttical  laws,  some  kuowlodgo  of  those  laws  is  a  nocessity  to  the  clectixw 
therapeutist. 

If  a  current  be  paaaing  along  a  homogeneous  conductor,  such  as  % 
wire  of  iron,  of  copper,  or  of  other  metal,  an-l  that  conductor  splits  up 
into  a  number  of  branches,  the  current  also  divides,  as  is  illustrated  in 
the  diagram  (Fig.  3).  If  those  branches,  being  of  equal  sire  and  length, 
tilTer  an  equal  resistance,  the  cur- 
rent divides  equally;  but  if  the 
siae  or  length,  and  consequently 
the  resistance,  of  tho  branches  be 
unequal,  the  division  of  the  cur- 
rent is  unequal ;  the  luw  being  that 
tho  strength  of  the  current  in  each 
branch  of  tho  conductor  is  inversely 
proportional  to   tho  rowislauce   of 

that  branch.  This  law  is  as  applicable  to  conductors  composed  of 
mooy  substanooa  aa  to  thoM  composed  of  a  single  substance ;  but  then 
the  rosistanco  in  a  branch  depends  upon  the  specific  re-tistance  of  tho 
substance  of  which  it  is  composed,  as  well  as  upon  its  siso  and  length. 

la  applying  those  taws  to  tho  pattsngo  of  galvanism  tLruugh  tho 
body,  it  must  be  borne  in  mind  that  the  dry  skin  offers  an  enormous 
rosistaDCo  to  the  passage  of  the  curront,  so  that  practically  none  of  the 
Utter  will  pass  along  it.  On  tho  other  hand,  when  the  skin  is  tbor- 
oaghly  wet  with  salt  water  it  allows  the  current  to  pass  through  it 
readily. 

liot  us  suppose,  then,  that  in  tho  diagram  (Fig.  4)  -f  p  and  —p  = 
wetted  poles ;  u  s=  skin,  with  tho  tissues  below  it.  It  is  evident  that, 
if  the  tissues  were  a  uniform  moss,  tho  current,  pasung  through  the 
akin  aa  a  solid  bolt,  would  break  up  into  an  infinite  number  of  curvea 
currents,  which  would  meet  and  poKS  through  the  skin  again  as  a  solid 
masa  at  —p.  It  is  equally  plain  that,  of  these  sub-currents,  those 
vhoM  oonrse  was  nearest  tho  straight  lino  fVom  -|-p  to  — p  would  be 
tho  shortest,  and  would,  therefore,  mooting  with  the  least  resistance, 
be  the  strongest,  whilo  as  tho  curve  ami  consequently  the  length  and 
the  resistance  increased,  tho  strength  of  tho  current  would  diminish 
nntil  it  became  practically  null.      In  this  imaginary  case  the  tiasno 

6 


as 


ELECTRrarr. 


beneath  the  skin  has  boon  fupposoil  to  bo  homogencoas :  in  actual  life 
the  tissue  neror  is  homogoneouBf  and  the  refliHtanoe  of  the  diflerent 
con8tituont!s  varies  eomewhat.  Consequently,  the  strength  of  the  sub- 
divisions of  the  current  is  modified, — tho«e  branch  streams  being  in* 
creased  which  nm  along  or  through  tissues  that  conduct  readily,  and 
vice  vena. 

Fio.  4. 


By  remembering  these  facts,  we  are  enabled  to  apply  electiicity  as 
closely  09  may  bo  to  any  desired  portions  of  the  body.  Thns,  if  it  be 
intended  to  atfoct  as  exclusively  as  possible  a  certain  spot  or  minute 
portion  of  a  nerve,  a  well-wettod  small  electrode  is  placed  directly  over 
this  portion,  and,  especially  if  the  norvo  bo  somewhat  deeply  situated, 
pressed  down  6rmly,  ao  as  to  condcnso  the  tissues  as  far  as  possible 
into  a  homogeneous  mass,  while  a  largo  wot  electrode  is  placed  at  a 
small  distance  from  it  in  a  situation  which  the  anatomy  of  the  pari 
will  readily  suggest  Tho  diagram  (Fig.  5)  will  perhaps  illustrate  this 
pomt  more  clearly  than  would  many  words. 

FiQ.  6. 


It  is  evident  that  the  spot  immediately  under  the  small  clectrodt 
will  rocoive  the  ftill  strength  of  the  current,  which  is  directly  afterwards 
BO  broken  up  as  to  affect  very  slightly  any  other  part 

Again,  mipposo  it  is  desired  to  pass  a  current  through  some  length 
of  a  nerve  ;  it  is  evident,  in  the  first  place,  that  two  small  electrodes 
should  be  chosen,  and  that  they  should  be  well  wetted  and  pressed 
firmly  upon  tho  trunk  of  tho  nerve  at  the  two  ends  of  tliat  portion 
which  is  to  be  affoctod.  Again,  in  applying  oEectric  currents  to  muAclee 
it  is  found  that  if  tho  currents  be  sent  through  tho  body  of  the  muscles, 
only  very  imperfect  and  partial  contractions  occur,  unless  indeed  the 
currents  be  exrossively  strong.    Buchenne  was  the  first  to  discover 
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tliflt  wbcn  ODO  pole  i»  placed  over  certAin  spots  or  points  in  the  muscle, 
violent  generftl  spasms  of  the  muscle  ore  produced  bj  currents  usually 
loo  feeble  to  elicit  a  dieUnct  response.  To  these  places  the  name  of 
motor  points  has  been  given.  These  motor  points  correspond  to  the 
position  at  which  the  supptjing  nerve  enters  the  muscle.  AVhen  it  is 
desirable  to  affect  chJeflj'  or  solely  a  given  motor  pointy  it  is  evident 
that  one  small  woH-wetted  electrode  should  he  pressed  firmly  over  the 
motor  point,  and  another  large  sponge  eloctrodo  placed  at  some  little 
distance  fVom  It,  in  the  manner  which  has  already  been  oxplalned. 

For  certain  purpoww,  to  be  hereafter  explained,  it  is  oUcn  desirable 
to  affect  chit'fly  the  skin  by  the  electric  current.  Under  these  circum- 
stances the  skin  should  be  well  dried.  It  then  offers  so  great  a  resist* 
ance  that  only  currents  of  considerable  strength  are  able  to  force  tboir 
way  through,  and  even  these  currents,  taking  advantage  of  the  natural 
apertures  formed  by  the  sweat-  and  other  glands,  are  broken  up  into  a 
number  of  branch  currents.  The  galvanic  current  reaches  the  internal 
structures  in  a  great  number  of  small  streams  very  much  reduced  in 
power  hy  the  resistance  ihey  have  overcome.  If  the  second  pole  of 
Ihe  battery  be  a  large  well-wetted  disk  or  sponge  at  a  distant  part  of 
the  body,  it  is  evident  that  these  branch  currents  will  separate  and 
subdivide  in  such  a  way  that  their  effect  u{>on  the  deeper  structures 
will  be  almost  entirely  lost. 

It  is  a  principle  in  physics  that  electricity  upon  points  does  not 
strictly  obey  Ohm's  law,  but  the  force  accumulates  on  the  extreme  end 
of  the  point  until  its  density  is  oxcciisivc,  and  it«  sclf-repule^ive  power 
becomes  so  great  as  to  overcome  all  resistance,  and  to  break  off  highly 
electrified  particles  of  the  conductor,  which  fly  off  through  the  air.  It 
is  this  that  renders  the  so-called  "  electric  brush '^  so  energetic  in  its 
action  on  the  skin.  This  inetrumont  consists  of  a  number  of  wires 
united  in  the  form  of  a  cylindrical  brush  and  connected  with  one  pole 
of  the  battery;  when  this  is  brought  in  contact  with  the  skin  of  a 
person,  on  whom  at  some  distance  is  placed  the  other  largo  wcll-wettcd 
electrode,  each  wire  point  offers  a  dense  accumulation  of  electricity, 
which  forces  its  way  at  all  hanards  through  a  minute  portion  of  the 
skin.  The  whole  current  of  course  enters  the  deeper  tIsBuo  in  an  infi- 
nite number  of  subdivisions,  and  conewjuontly  its  effect  in  these  tipmxes 
is  reduced  to  a  minimum. 

PiirsioixJOiCAL  Action. — "When  a  moderately  strong  current  of 
galvanism  is  passed  along  a  certain  length  or  portion  of  a  nerve,  there 
^peor  between  the  two  poles  two  Konos  of  disturbed  nerve-function, 
separated  by  a  neutral  point  at  which  tho  nerve  retains  its  normal 
condition.  In  the  neighborhood  of  the  positive  pole  the  irritability  of 
the  nerve,  and  also  its  power  of  transmitting  impulses,  are  diminished, 
while  in  the  proximity  of  the  negative  pole  these  norve-at tributes 
are  increased :  to  the  condition  of  diminished  activity  the  name  of  an- 
riectronvs  has  been  applied,  while  that  of  increased  activity  has  been 
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called  katetectronus.  Thua,  iu  Tig.  6,  en  equals  ihe  neire;  -^p  oi 
— p,  the  posilive  iind  negative  poles  reBpeetirely ;  np,  the  point  a1 
whifh  the  function  of  the  norve  remnina  normal,  with  the  sone  of 
anelcc'tronua  (a)  on  the  one  «ido,  and  that  of  katelectronna  (A)  on 
the  other.  The  lon^jer  the  current  continues,  and  the  more  intense  it 
is,  the  more  does  the  Kone  of  ane]ettronus  gain  upon  that  of  katclec- 
tronus,  or,  in  other  words,  the  more  closely  does  the  neutral  point  (np) 
approach  llio  iiugativo  pole  ( — p).  Consequently,  when  a  strong  cur- 
rent has  passed  fur  a  length  of  time  through  a  nerve,  the  zone  of  kat- 
etectronus is  a  very  short  one,  confined  to  the  immediate  vicinity  of  the 
negative  pole. 

When  tho  particles  of  a  motor  nerve  pass  from  a  state  of  inertia 
to  one  of  motility, — i.^.,  IVum  one  of  diminished  to  one  of  increased 
excitability, — the  ner\'e  is  momentarily  excited,  and  gives  origin  to  an 
impulse.  Therefore,  when  aneleotronus  disappears  in  a  nerve, — ie^ 
when  fl  condition  of  diminished  activity  becomes  one  of  normal  activity, 
— an  impulse  is  generated  jnst  as  certainly  as  when  katelectronns — 
i.e.,  increased  functional  activity— appears  in  a  nerve  previously  normal. 

Suppose  (Fig.  fi)  en  represents  a  nerve,  and  m  the  muscle  to  which 
it  is  distributed.    If,  then,  a  downward  current  be  applied  to  this  nerve, 

Fio.  6. 


it  is  plain,  -\-p  being  the  positive  pole  and  — p  the  negative,  that 
be  the  zone  of  anclectronus,  np  the  neutral  point,  and  k  the  zone  of 
katelectronns.  When  the  circuit  is  closed  in  obedience  to  the  law 
already  enunciated,  an  impulse  starts  from  k,  and.  in  order  to  reach  m, 
has  to  pass  only  through  the  stretch  of  normal  nerve  between  — p 
and  m.  Therefore  this  impulse  of  circuit-closure  reaches  ihe  rooscls 
unimpaired. 

Again,  when  the  circuit  is  broken,  the  impulse  which  is  generated 
in  a,  in  oi-der  to  roach  the  muscle  travels  only  through  the  zone  k,  whose 
eonducting-power  is  increased,  and  a  portion  of  normal  nerve ;  conse. 
quently  it  also  reaches  ihe  muscle  unimpaired.  It  is  plain,  then,  that 
with  dficending  ciirrents  strong  movementa  mu^  be  inducM,  both  at  the 
making  and  at  the  breaking  of  the  circuit.  ^^ 

With  ascending  currents  ihe  results  are  different.    Thnfl>  in  FJg.  ^H 
m  =  nervo;  m  ^  muscle;  -fp  ^  positive  pole;  — p  =  negative  polo; 
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np  ^  neutral  point ;  a  =:  zone  of  anclectronus ;  k  ^  zone  of  katulec- 
tronus.    Now,  it  ia  plain  that  the  impulse  generated  in  k  at  tbo  closii 
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of  the  circuit  must  paas  through  a,  the  zone  of  diminUbed  conducting- 
|iower»  In  order  to  roach  m.  ConflcquontJy,  with  the  OAccnding  current 
the  contractions  of  circuit-closure  nro  very  feeble,  or  nro  altogether 
wanting.  When,  however,  the  circuit  is  broken,  the  impulse  generated 
in  a  roaches  the  muscJe  m  unimpaired. 

Without  occupying  more  space  with  a  discussion  of  the  subject  of 
el«otrotonus,  but  contenting  myself  with  the  statement  that  thoao 
ftots  and  reasonings  apply  especially  to  such  currents  of  modcrato 
strength  as  are  with  propriety  employed  in  therapeutics,  it  is  plain 
that  descending  currents  ought  to  be  more  efficient  in  inducing  con- 
tractions than  are  ascending  currents.  What  science  thus  has  discor- 
erod,  clinical  medicine  bos  aI»o  found  out :  descending  ciirronts  are  in 
practice  found  to  be  more  powerlVtl  than  ascending  currents. 

From  what  has  boon  already  suid,  it  is  so  evident  as  scarcely  (o  need 
further  domonBtratiou  that  the  breaking  of  a  cun-cut  running  in  one 
diroctiou  must  ruuder  the  nerve  more  semtitive  to  the  closure  of  a  cur- 
rent running  in  the  opposite  direction,  but  less  sensitive  to  the  closure 
of  a  current  running  in  the  same  direction ;  for  wheu  the  currents  pasa 
in  opposite  directions  anelectrouua  suddenly  becomes  katelcctronus, 
— i.e.,  that  which  was  below  normal  suddenly  becomes  above  normiU, 
— while  with  parallel  currents  anelectronus  remains  auelectronus. 

To  make  this  more  clear,  however,  Fig.  8  may  be  employed.  In  It 
the  leltera  have  the  aumo  Higuitiuuuco  as  In  thoHo  previously  used,  while 
the  arrows  on  the  side  of  the  lettering  represent  the  direction  of  the 
cumnt  to  which  the  lettering  applies.  The  downward  current  is  sup- 
posed to  bo  broken,  and  to  be  followed  instantly  by  the  upward:  of 
oouree  the  upper,  a,  changce  into  k^  and  a  doubly  powerful  impubo  is 
sent  down  to  m.  Now  the  upward  current  is  broken,  and  the  down- 
ward sent  through  the  ncn-e ;  at  once  the  lower  a  becomes  A,  and  m 
receives  again  a  doubly  powerful  impulse. 

Fio.  8. 


practical  application  of  this  reasoning  is  a  very  apt  one.     It 
in  the  first  place,  very  plain  why  the  secondary'  lo-aud-l>o 
current  of  the  induction  coil  has  so  much  more  power  over  muaclus 
than  has   the  primary  Induced  current  or  the  chemical  current,  as 
ordinarily  applied. 

IX^  however,  instead  of  the  chemical  current  being  simply  inter- 
rupted, its  polarity  be  suddenly  reversed  at  brief  intervals,  nil  the 
effects  of  the  to-ond-fro  induction  current  upon  healthy  muAcle  are 
obtained     More  than  this,  for  reasons  to  be  hercaflor  adduced,  in  cor* 
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tidn  muscular  paralyses  1  have  found  that  mustios  n'hich  fail  to  respond 
to  all  other  currents  respond  readily  to  a  very  slow  to^nd-iro  chemical 
nurrcnt. 

IIa\'ing  obtained  an  idea  of  tho  manner  in  which  galvanic  currcnta 
produco  mubcular  contractiou,  it  \a  next  in  order  to  study  their  influence 
U]>on  diseaijcd  muscles. 

If  a  muscle  by  destruction  of  its  supplying  norve  bo  cut  off  from  all 
spinal  influonco,  it  or  its  ncrvo  rapidly  undorgoos  a  degeneration.*  Ta 
the  course  of  a  very  few  days  it  will  bo  found  upon  testing  that  tho 
muscle  no  longer  responds  to  a  rapidty-intomiptcd  faradic  current,  but 
does  respond  to  such  current  when  slowly  interrupted ;  a  couple  of  days 
later,  and  tho  muscle  fails  to  contract  to  tho  most  powerful  and  most 
slowly-interrupted  induced  currents.  When,  however,  tho  continued 
current  is  applied,  and  is  very  slowly  interrupted,  or,  better  still,  ro- 
verRed  at  intcr\'ala  of  one  or  two  seconds,  contractions  aro  produced. 
It  is  this  fact  that  has  led  to  the  belief  that  there  w  some  intrinsic  and 
inscrutable  difteronce  between  the  induced  current  and  the  chemical  cur- 
rent. But  time  is  an  element  required  for  the  propagation  of  any 
force.  If  the  hand  be  passed  rapidly  through  a  flame,  tho  latter  is  not 
felt;  if  the  hand  move  more  slowly,  a  sensation  of  warmth  is  per- 
ceived; if  the  motion  be  still  slower,  this  sonsatioD  becomes  pain. 
Now,  if  tho  hand  be  partially  anaesthetic  ftom  disoaso,  in  order  for 
tho  sensation  of  warmth  to  be  perceived  motion  must  be  much  slower 
than  in  tho  first  instance.  In  other  words,  more  timo  is  required  for 
tho  partially  paralyzed  sensory  nerve  to  perceive  heat  than  for  the 
nomial  ner\'e  to  do  so.  What  is  true  of  the  sensory  norve  is  true  also 
of  the  motor  nor\'e.  It  does  not  respond  so  quickly  to  stimuli  whon 
partially  paralyzed  as  when  normal.  The  mnsclo  flrst  losoa  iU  power 
of  responding  to  those  faradic  currents  whivh  arc  excessively  rapid, 
then  to  those  which  aro  loss  so,  and  finally  to  all  induced  currents, 
because  from  their  very  nature  these  currents,  oven  when  slowest,  lost 
but  a  n-action  of  a  second.  Tho  chemical  current  may  be  continued 
for  any  length  of  time  at  the  will  of  tho  operator,  who  is  thus  enabled 
to  act  upon  a  muselo  whose  norve  has  become  so  insensitive  that  it  fails 
to  porooivo  the  flash  of  faradio  galvanism. 

'^Tho  proof  of  this  somewhat  dogmatic  reasoning  is  to  be  fonnd  in' 
the  fact  that  tho  rapid ly-intorrup tod  chemical  current  is  no  more  able 
to  affect  the  diseased  muscle  than  is  tho  rapidly-intormpted  faradic 
cuiTont,  as  I  have  proved  over  and  over  again  in  various  forms  of 
paralysis.  That  there  is  no  differenco  hotweon  the  chemical  and  the 
induced  currents  in  their  chemical  action,  except  in  so  far  as  their 
influence  is  affected  by  tho  duration  of  their  passage  and  the  to-and- 
fro  character  of  many  induced  currents,  is  abundantly  proved  by  the 
"Gramme  magnet o-oloctrio  machines,"  in  which  an  induced  cnrrent  is 
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Dblained  with  almot^t  iofinitol}-  rapid  intorruptions  aud  niDinng  oaly 
ia  ono  diroction.  With  thii»  curroiit  all  tho  phcnoiuoiia  of  chemical 
dvcompoaition,  otc.,  are  obtaiucd,  and  uo  doubt  tlie  effeeU  of  tho  con- 
tinued uhomieul  curront  upon  the  human  frame  would  be  producible. 

TuKaAPKUTio  Application. — Moiit  of  tho  therapeutic  applications 
of  electricity  are  considered  in  this  book  under  special  headings,  but 
it  aoems  proper  at  this  place  to  call  attention  to  the  use  of  the  cuirent 
for  the  relief  of  various  local  rheumatic  aflections.  Id  subacute  or 
chronic  musicubtr  rheumatism  furadiuilion  is  oi\en  of  groat  service,  and 
e%*tin  in  rheumatic  diseases  of  the  joints  it  somutimes  brings  marked 
relief.  When  the  nyniptoms  are  acutely  inflammatory  they  must  fintt 
bo  subdued  by  suitable  measures;  but  when  they  are  subacute  tho  cur- 
rent may  be  employed  at  tho  beginning  of  the  attack.  It  uhould  be 
rapidly  interrupted,  and  should  be  &a  strong  na  can  be  borne  by  tho 
patient.  The  first  a^nce  should  last  but  five  minutes,  but  tho  time  of 
application  can  bo  gmdimlly  protracted  to  fifteen  or  twenty  minutes. 

Motor  Syelem. — Galvanio  currents  are  employed  in  paralytic  affec- 
tions for  three  distinct  purposes, — namely,  diagnosis,  prognosis,  and 
therapeusis.  Those  I  sliall  consider  in  tho  order  in  which  they  have 
be«i  named. 

There  are  certain  palsies,  such  as  pseudo-muscular  hypertrophy,  in 
whioh  the  muscular  structure  is  so  destroyed  independently  of  any 
inTolrement  of  tho  nerrous  system  that  no  response  to  iho  ^Ivanio 
current  is  possible.  All  of  theso  palsies  are,  however,  essentially  ex 
oeodingly  chronic,  and  their  diagnosis  is  to  bo  made  out  chiefly  by  a 
microsoopical  examination  of  tho  musclos  themselves.  As  electricity 
does  not  come  into  play  in  tho  diagnosis  of  those  coses,  I  shall  not  emy 
more  about  thorn.  It  ia  othorwiso  with  suddenly-developed  paralysis 
in  which  the  history  docs  not  point  to  any  immediate  cause,  such  aa 
diphtheria.  Oilon,  in  such  cases,  galvanism  is  of  groat  diagnoetto 
value.  As  stated  previously,  when  a  muscle  is  entirely  deprived  of 
the  Influence  of  tho  spinal  centres  it  rapidly  loses  its  electro-contrac- 
tility, whereas,  if  a  muscle  be  paralyzed  from  a  lesion  of  such  character 
or  position  as  not  to  interfere  between  it  and  tho  trophic  cells  of  tho 
cord,  it  maintains  its  integrity  for  many  weeks.  When  a  muscle  ia 
degenerating  for  want  of  spinal  influence,  it  first  loses  its  power  of 
responding  to  rapid ty-interrupted  faradic  or  chemical  currents,  then 
to  slowly-interruptod  furadic  currents,  then  to  alowly-iuterruplod  chem- 
ical currents,  and  lastly  to  slowly- reversed  chemical  currents.  At  thia 
tune  occurs  with  tho  galvanic  current  tho  so-eallod  "reaction  of  degen- 
eration" first  discovered  by  Brenner,  and  since  elaborated  by  Krb 
{Zientssen's  Encgc,  xi.  273)  and  G.  B.  Massoy  (Med.  Nam,  Feb.  1883, 
p.  124).  To  comprehend  this,  it  must  bo  remomberod  that  it  is  obtain- 
able only  by  applying  tho  electrode  to  Ibo  muscle:  if  tho  electrode  bo 
applied  to  a  ner\-e-trunk  of  a  degenerating  muscle  it  will  be  found  that 
rMction  is  diminishod  in  quantity  but  not  altered  in  qtmliiy.     Wbou  a 
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galvunic  current  of  only  moderatfl  Blrength  ia  used,  and  the  negaltvi 
pole  (cathode)  placed  over  the  nonnal  muscle  but.  not  over  its  motor 
point,  a  Hlrong  contraction  occurs  ut  the  closure  of  the  circuit ;  whoo, 
however,  the  positive  pole  (anode)  ia  placed  over  the  normal  muscle^ 
the  contraction  is  much  letis ;  in  neither  cose  la  there  any  contrac- 
tion when  the  circuit  is  hroken ;  in  other  words,  with  the  normal 
muscle  and  a  feeble  current  we  obtain  good  cathodal  closing  contrao- 
tion,  slight,  anodal  closing  cuntracliun,  and  no  motion  whatever  at 
either  catliudul  u]>ening  or  anodal  opening.  Whcu  a  current  of  suf- 
ficient power  is  used,  opening  cuntractlons  are  produced,  and  the 
anodiii  contraction  is  greater  than  the  cathodal.  The  '* reaction  of 
degeneration"  consists  merely  in  a  more  or  less  perfect  reversal  of  the 
above  formula.  The  anodal  (positive  pole)  closure  then  causes  a 
BtroDger  contraction  than  the  cuthodat  (negative  pole)  closure.  Wbon 
there  is  only  a  slight  dcgrco  of  degeneration  present,  there  is  a  corro- 
epondingly  slight  increase  of  anodal  closing  over  cathodal  closing  con- 
traction. A  minimam  dcgcnoration  would  be  indicated  by  an  equality 
of  the  iwo  closing  contractions.  ^| 

Theso  alterations  in  the  oloctrtcal  relations  of  a  degonoratlug  musolo^ 
are  readily  formulated,  and  in  this  vmy  are  perhaps  moro  readily 
grasped  by  the  student    Tho  symbols  ore  as  follows :  An  CI  C  ropr^^l 
Bonts  ano'ial  closing  contraction;   An  O  C  rcprosont«  anodal  openin^^ 
contraction;  Ca  CI  C  roprcficnta  cathodal  closing  contraction;  Ca  O  C 
roprosoota  cathodal  opening  contraction;   <  roprescnta  ii  less  than; 
>  ropresout«  is  more  than  (tho  point  of  tho  <  being  towards  tho  losaer, 
quantity).    Thou  tho  formulas  ni-e : 


An  CI  C  <  Ca  CI  C 
Ad  O  C  >  Ca  O  C 
An  CI  C  =  Ca  CI  C 
An  O  C  =  Ca  O  C 
An  CI  C  >  Ca  CI  C 
An  O  C  <  Ca  O  C 


muscle  noimaL 


V  muscle  in  first  stage  of  degeneration. 


4 


)  muscle  in  a  moro  advanced  stage  of  dcgenei' 
)  atiou. 

After  tho  latter  Reactions  of  Degeneration  (Do  B  of  some  authoi 
hare  boon  established,  if  the  muscle  continues  to  undergo  change,  thi 
galvanic  irritability  slowly  diminishes,  stronger  and  stronger  currents 
being  required  to  produce  an  etTect.    Wlien  a  certain  stage  in  reach( 
ail  reactions  cease,  save  a  feeble  An  CI  C,  and  at  last  this  is  lost  ai 
the  muscle  responds  not  at,  all.     When  recovery  occui-a,  tho  etoctrical 
reactions  of  tho  muscle  pass  upwards  along  thu  pathway  they  have 
descended.  ■ 

The  practical  importance  of  tho  Reaction  of  Degeneration  is  greatljr 
loosened  by  the  circumstance  that  its  dunionstratiou  usually  roqulroa 
much  skill  and  patience,*  and  that  it  probably  is  never  prosont  when  a 


aei' 

)nts 
leaf 


*  Dr.  Huh/  gi*M  tb*  follawlof  dlreotlviu  m  to  tb«  m«bod  of  tnakin;  th«  tart: 
'llftviog  plMtl  »Q  irell.iBuUtcBeJ  vlnotrotlo  ot«r  di«  lasMlt  u  h%  ittUd,  and  Ibaotlm  Ln 
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still  retaiDS  its  integritj  as  roganla  the  furudio  current.  For 
the  parpo6os  of  the  practitioner,  the  failure  of  retij>oD»e  to  the  Uttor 
earrent  ii  the  best  test  as  to  the  condition  of  a  muiiclo.  When  a  muuele 
Umm  its  power  of  roBponding  to  the  rapidly-intorrupted  faradic  current 
in  a  week  or  ten  days  after  the  occurrence  of  paralyms,  whether  the 
KACtion  of  degenoracion  oan  or  cannot  he  Miti&factorily  demonstrated, 
the  inference  is  very  positive  that  the  lesion  either  is  one  of  the  nerve- 
trank,  or,  if  of  a  nerveKseutre,  is  of  such  a  character  as  66riou;ily  to 
involve  the  trophic  oolLs  of  the  spinal  cord.  If  a  few  days  later  such 
mosolo  is  unable  to  respond  to  any  faradio  current,  this  inference 
becomes  a  certainty.  Under  those  oircu instances,  the  poasible  lesion 
is  narrowed  down  to  infantile  paralysis,  a  conceivable  destructive 
myelitis,  and  an  affection  of  a  norvo-truok. 

A  myelitis  so  rapid  and  severe  as  to  destroy  in  a  few  days  a  portion 
of  the  spinal  cord,  and  consequently  the  electro-contractility  of  its  trib- 
utary museleit,  is  exceedingly  rare,  and,  if  it  occurred,  could  only  be 
confounded  with  tipinal  congestion  complicated  with  hemuri'hagu.  Xu 
infantiU  palsy  the  nature  of  the  case  is  usually  but  too  apporout,  al- 
though the  muaclos  often  lose  their  electro-contractility  as  quickly  as 
when  a  nerve-trunk  is  severed.  Practically,  thcroCore,  very  rarul}''  is 
there  any  difficulty  in  reco^izing  the  seat  of  the  lesion  in  acute  oi 
ganic  palsies  by  moans  of  the  galvanic  test.  It  may  be  laid  down  as  a 
practical  rule  that  when  in  the  adtdt  a  muscle  loses  to  a  sensible  deyrae  in 
a  feio  days  its  electro-contractility,  the  lesion  is  in  a  nerve-trunk.  In  recog- 
nising, however,  these  peripheral  palsiee,  It  must  not  be  forgotten  that 
the  injury  to  the  nerve  may  he  very  deeply  situatwd, — even  within  ths 
membranes  or  substance  of  the  nerve-centres.  This  is  especially  to  he 
borne  in  mind  when  it  is  a  cerebral  nerve  that  is  aR'ected.  Thus,  a 
tomor  situated  in  a  superficial  portion  of  the  brain  may  press  upon  the 
fibres  of  a  nerve  just  as  they  are  collecting  together  previous  to  leav- 
ing the  brain,  and  the  result  will  bo  a  palsy  which  is  really  a  peripheral 
one,  although  the  tumor  is  in  tho  nerve-centre.  A  similar  thing  may 
happen  to  the  spinal  cord :  thus,  I  bavo  scon,  in  spinal  congestion 
gi%'ing  origin  to  meningeal  apoplexy,  rapid  and  total  destruction  of  the 
oloctro-muscular  contractility  in  the  lower  oxtromitios,  from  tho  pressure 
of  the  clots  upon  the  cauda  equina. 

The  persistence  of  the  muscular  contractility  intact  for  some  woohs 
after  the  occurrence  of  a  palsy  depending  upon  an  organic  lesion  proves 

wo*  •ftnfiiUy-Mleot«d  point  of  defwrtan.  It  n«zt  bocora«i  dmcnuj  to  oIom  mnd  opaa  Iba 
«benU  propvlj.  For  thU  purpoH  nathing  U  In  wtj  *r»j  «oiBpu«bl»  to  ft  p«<laj  rbooloao, 
•  aiMpl*  nMbaabm  workM  tijr  the  fuot  t  il  l*i  la  liMt,  %  necfMsltj  wbenever  th«  MrvlcM  ol 
•a  •nirtsot  moboI  b«  obtAinvd,  m  » tlttdy  sppUection  ot  tha  olMtrodM  U  «M«nti«)  in  many 
dalieftttt  cMat,— «r«D  thxligbtMl  inortUBant  produowl  bjr  th«  workieg  of  lh«  bajni-oarrsDt- 
br«^er  being  conrmtng.  If  lh«  pedal  rbeotvnie  nUo  eonlaln  a  oomniutator,  worked  b^  Iha 
foot.  Tor  dhanftBf  the  polcc  while  nUI  in  aiiw,  lu  handlneu  will  b«  greallj  la«re«««>L  Tha 
jl'jck-work  carrant-brvakvtfl  naaalljr  fumUbed  bj  lot  tram  eat- maker*  ar«  lotalljr  BDlIt  for 
iiapiiiatle  purpocea." 
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thai  the  disease  la  of  cerebral  origin,  or,  bein:^  spinal,  is  of  such  nature 
fts  not  to  comproraiae  Heriously  the  trophic  nerves  of  the  cord. 

In  applying  these  rules,  it  must  not  be  forgotten  that  whenovcr  a 
muscle  is  not  used  it  loses  its  contractile  power,  do  that  even  in  paraly- 
sis from  cerebral  hemorrhages  the  muscles  finally  degenerate,  although 
this  degeneration  is  rarely  so  complete  as  in  peripheral  palsies.  It  ia 
not  the  fact  of  degeneration,  hut  ita  degree,  and  especially  the  period 
of  time  which  elapses  between  its  occurrence  and  the  coramencoraenl 
of  tho  paralysis,  that  is  the  important  factor  in  the  diagnosis.  In 
cerebral  palsies  no  distinct  loss  of  functional  activity  in  the  rausdea  ia 
UBcally  perceived  sooner  than  six  weeks  after  the  onset  of  the  attack  ; 
and  ovon  after  years  have  elapsed  some  response  may  often  be  elicited 
by  sti-ong  slowly-interrupted  or  reversed  currents. 

There  are  certain  palsies  in  which  the  eloctro-m oscular  contractility 
is  really  or  appnrontly  above  uormal.  Very  froquently  the  oxooaaivo 
conti'aclioas  produced  are  not  so  marked  in  the  muscles  to  which  the 
currents  ore  applied  as  in  other  muscles,  whoso  movements  are  in  reality 
reflex  in  their  nature.  lu  all  those  cases  the  probabilities  are  that  there 
is  a  condition  of  acute  hypoi'SJm.ia  or  of  excessive  f\inctionftl  Irritability 
of  the  spinal  cord. 

In  regard  to  certain  so-cniled  fliuctional  palsies :  in  diphtheritic  par aly- 
tia  the  irritability  of  the  muscles  is  often  dimiiiishod  and  sometimce 
destroyed ;  in  lead  palsy  it  is  generally  lost,  and,  curiously  enough, 
aocordiug  to  my  own  obsun-ation  the  muscles  may  recovor  to  a  marked 
degree  the  power  of  voluutury  motion,  without  a  corrospouding  i 
tion  of  their  normal  electrical  relations. 

In  hysterical  paralysis  any  aid  to  dia^ruosis  is  often  of  very 
value;  and  it  has  beuu  asserted  that  in  this  class  of  palsies  the  preser- 
vation of  electro-contractility  with  loss  of  electro-sensibility  is  always 
present,  and  is  of  diagnostic  import.  My  experience,  nevertheless,  ia  very 
positive  that  in  hysterical  palsy  both  electro-contractility  and  electro- 
sensibility  are  frequently  normal.  When,  however,  the  paralyeed  mus- 
cle responds  to  galvanic  currents,  and  the  patient  is  to  a  great  extent, 
or  altogether,  insonsiblo  to  Lheir  passage,  a  very  positive  diagnosis  oi 
hysteria  may  be  given.  The  electro-contractility  is  never  serio 
compromised  in  hj-sterical  palsy. 

In  using  galvanism  as  an  aid  in  prognosis,  the  condition  of  the  m 
colar  contractility  is  alwaii-a  to  be  considered  in  conjunction  with  the 
nature  of  the  lt>8ion  and  the  length  of  time  it  baa  esistod. 

Taking  first  ordinary  hemiplegia  as  the  type  of  cerebral  palsies,  it 
must  be  home  in  mind  tliat  the  actual  existent  amount  of  paralysis 
ia  really  the  product  of  two  essentially  dilTorent  factors.  The  nerve- 
centre  is  primarily  damaged,  and  after  a  time  the  mnsclo  also  suffers 
loss  of  structural  integrity  from  want  of  use.  The  restoration  of  the 
nerve-centre  does  not  necessarily  involve  the  restoration  of  tbe  muscle, 
so  that  in  a  case  of  hemiplegia  of  some  standing  the  cerebrum  may 
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hare  recovored  iUelf  partially  or  entiroiy,  and  yel  Lhu  suscle  bo  ia 
luch  a  Htale  of  degonoratioD  as  to  be  unable  to  roupoad  to  tbo  impulse 
tranamittod  to  it  from  the  norvo-contro, 

Uuder  these  eircunutauceti,  ^alviinlc  treatment,  although  unable  to 
affuvt  the  uerve-centrcH  lo  any  extent,  docs  great  good  by  restoring  tho 
nubcular  tone.  It  is  manifestly  impossible  in  such  a  cuse  to  dutenniue 
bflforo  treatment  bow  far  tho  nerve-ceutro  has  rouovorod  itaeli*,  or,  in 
other  words,  lo  what  extent  the  existing  paralysis  is  of  ceotric  and  to 
what  extent  of  muscular  origin.  When,  in  a  case  of  apoplectiu  hemi* 
plegia,  there  ia  uo  recovery  at  all  of  the  power  of  voluntary  move* 
meat  aCler  th(  lapse  of  six  weeks,  tlie  prospect  of  decidod  improvement 
from  eleclrica.  treatment  is  very  gloomy,  because  tlio  probabilities  are 
altogether  in  favor  of  the  existence  of  a  serious,  poi'sistcut  centric  lesion. 
If,  however,  thoro  is  some  motion,  tho  probabilities  of  improvement  aro 
invenely  proportionate  to  the  structural  health  of  the  miisoles;  t.«.,  the 
worse  the  state  of  the  muscle  the  better  the  expectation  of  relief.  If  tho 
tone  and  the  electro^ontractility  of  the  muscles  arc  normal,  tho  centric 
fiiotor  is  the  chief  one  in  tho  production  of  tho  paralysis,  and  little  good 
Ifl  to  be  achieved  by  the  use  of  tho  galvanic  current.  On  the  other  hand, 
if  the  muscles  have  undergone  a  very  decided  degeneration,  much  good 
Is  to  be  expected.  No  hopes  of  absolute  uuro  should,  however,  be  held 
out,  because,  in  tho  great  majority  of  cases,  after  the  muscles  have 
boon  fully  ro«torod  the  ncrvo-contro  is  found  to  bo  more  or  less  dam- 
aged. The  improvement  undor  the  use  of  electricity  is  usually  at  firat 
rapid,  but  after  a  time  ceases  altogether,  because,  tho  muscles  having 
recovored  their  tone,  it  is  not  possible  to  affect  to  any  great  extent  the 
sole  remaining  cause  of  tho  paralysis, — i.e.,  tho  centric  lesion.  Under 
those  circnmstances  it  ia  useless  to  continno  treatment. 

In  infantile  paralysis,  early  in  tho  attack  the  galvanic  current  is 
of  little  value  in  determining  the  prognosis,  except  that  the  general 
law  is,  that  the  more  rapidly  electro-contractility  is  lost,  tho  moro  scri 
ons  is  the  case.  In  advanced  coses,  the  duration  of  tho  attack  and  the 
condition  of  the  electro-contractility  in  the  muscles  are  both  to  be  eoa- 
sidercd.  If  no  rcspooso  at  all  to  an  electric  current  can  be  obtained, 
the  prognosis  {^always  very  grave;  although  ovon  under  such  circum- 
Btaneee  a  decided  improvement  has  occurred  in  a  small  percentage  of 
the  cases  I  have  treated.  If  the  case  bo  an  old  one,  tho  prc»cn-ation 
of  some  degree  of  elccl^o^X)utractitity  indicates  that  tho  structural 
lesion  in  the  cord  is  not  a  fatal  one;  and  as,  under  these  circumstances, 
the  muaclos  can  always  bo  more  or  less  porfoctly  restored,  tho  prospect 
of  improvomoDt  is  very  good.  Tho  prosorvation  of  electro-contractility 
late  in  the  disorder,  wheo  tho  contric  lesion  is  no  longer  progressing,  is 
of  much  moro  import  than  it  is  in  tho  first  few  wooks  or  months  of  tho 
when  tho  cencntl  trouble  may  bo  increasing. 

In  peripheral  palsies  the  prognosis  depends  rather  upon  tho  nature 
of  the  nervc-lesiou  than  upon  the  condition  of  the  muscle ;  but  it  must 
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bo  remeraberod  that  when  a  maaole  haa  absolutely  loet  iUt  powor 
raaponding  to  any  electrical  current  ita  restoration  \a  alwayb  a  matt 
of  difficulty  and  of  some  doubt. 

In  regard  to  therapeusis,  tbo  finit  point  to  be  determined  in  acute 
casefl  is,  Tory  often,  when  to  commence  electrical  treatment.  When  the 
lesion  is  of  eucb  natui'o  as  not  to  provoke  any  irritation  of  tbo  norviy 
centre,  no  time  should  be  lost.  Thus,  if  a  man  is  unable  to  use  hie 
arm  because  he  has  slept  wilb  it  under  bis  head  and  thereby  paralyw^H 
tJie  nerve  by  pressure,  galvanism  should  be  at  once  employed.  ^| 

When,  however,  tiie  lesion  Is  of  such  character  as  of  necessity  to 
irritate  the  nerve-centres,  the  case  is  different.    The  local  stimulation 
of  the  peripheral  nerve-fibres  fay  the  electrical  current  does,  in  some 
way  not  yet  definitely  understood,  affect  the  nutrition  of  the  nervo- 
contros;  and  when  those  nerve-centres  are  in  a  stnto  of  active  excitfl^^ 
3aont  or  inOammataon,  a  peripheral  galvanic  irritation  may  do  serioi^H 
injury.    Hence  tho  rule  that  when  an  acute  patsy  is  connected  witb 
aetlro  in-itotion  of  tho  norvo-contros,  jzalvanism  should  not  bo  uaod 
upon  tbo  muscles  until  tho  contrio  disturbance  has  subsided.    Thus,  in 
hemiplegia  from  corobral  hemorrhage  tho  muscles  must  be  allowed  to 
rest  not  only  until  all  symptoms  of  centric  iiTitation  have  passed  away, 
but  alsc  until  the  brain  has  become  so  accustomed  to  tho  clot  that  the 
latter  no  longer  acts  as  a  foreign  body.    It  is  usually  from  three  to 
six  weeks  before  oloctricity  can  bo  used  with  adTantago  in  thcso  cases. 
Again,  in  acute  cerebritis,  cerebral  or  spinal  meningitis,  ond  myelitis,  the 
omploymont  of  galvanic  currents  should  be  strictly  forbtddon  until  a^ 
stage  is  roachod  when  tho  cfTocts  of  tbo  inflammation,  and  not  llM^| 
inflammation  itself,  are  to  bo  doalt  with. 

When  it  has  been  decided  to  coramonco  tho  use  of  galvanism,  it  is 
next  to  bo  dotorminod  what  current  shall  be  employod.  It  has  already 
boon  shown  that  there  are  no  tnborout  mysterious  differences  in  the 
various  currents;  yet  there  is  a  practical  difforonce,  and  the  cliiiical 
rule  of  choice  is,  Always  select  that  cvrrcnt  which  produces  the  greatest 
number  of  muscular  contractions  with  the  least  amount  of  pain  ;  trying 
the  rapidly-iulcrruptcd  faradic  or  tho  rapidly- inteiTupted  chemical 
current  and  the  slowly-intcrruptcd  faradic  or  tho  sljiwly-interruptod 
chemical  cuirent,  and  always,  when  these  fail  to  elicit  response,  tho 
slowly- re vunicd  chemical  curreat,  which,  if  necessary,  may  bo  increased 
lu  strength  until  the  patient  ouu  no  longi^r  bear  tho  pain. 

The  cuiTcut  having  boon  selected,  tho  indimdual  muscles  must  ba^ 
galvanired  at  each  stance.  ^M 

After  what  has  been  said  prcvioa-^Iy,  it  is  not  necessary  to  speak 
at  this  point  as  to  tho  best  methods  of  applying  the  currents  to  lhti_ 
masclea,  but  only  to  insist  upon  tho  fact  that  it  is  not  so  much  thf 
electricity  as  the  contractions  induced  by  it  that  benefit  tho  palsit 
parttn,  and  that  consequently  the  eloc-tro-motor  points  of  tho  muscle 
shuunl  always  lo  separately  reached.    Tho  diagrams  given  in  tho  Aj 
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pendix  will  point  out  more  cicnrly  than  would  pages  of  description  the 
approximate  poflitions  of  tho  inntor  points,  which  vaty  somowhat  in 
their  Immtion  in  Tnrioua  indiriduala.  Some  deep-eeatcd  mnselos  wa 
Lmrs  not  able  to  reach  directly,  but  we  can  reach  them  indirectly  by 
galvanising  the  nerves  which  supply  them. 

There  are  certain  prooaatlonary  niloa  which  must  never  be  lost 
rffght  of  in  the  galvanic  treatment  of  palnios.  Pain  ia  an  ovil,  and  its 
Infliction  is  always  to  bo  avoided  aA  far  aa  possible.  Hence  the  rule 
never  to  use  stronger  currents  than  is  nof^OBsary.  It  is  very  possible  to 
Ligue  a  healthy  muscle,  much  more  a  diflOAj^od  one.  A  wealc  musele 
'may  be  groatty  injured  by  being  over- fatigued.  Hence  the  rule  that 
currents  are  not  to  b©  applied  to  muscles  suifleiontly  long  at  a  timo  to 
induce  fatigue.  In  gonomi,  an  electrical  scanco  should  last  fW)m  ton  to 
twenty  minutes,  no  one  muBcl^  being  subjected  to  the  cmrentB  for  moro 
than  five  minutoe,  and  it  may  bo  repeated  daily,  or  three  times  a  week. 

Sensory  St/stcm. — Affections  of  tho  sensory  nerves  are  of  three  kinds, 
•^paia,  hypcrtcttthesia,  and  aniesthesia.  There  are,  of  course,  distinct 
elates  or  disorders,  which  may  exist  separately  or  conjointly:  as  an 
instance  of  tho  coexistence  of  pain  and  anesthesia  may  bo  mentioned 
the  anoMthesia  dolorosa  of  Romberg.  The  use  of  electricity  for  the 
relief  of  these  disorders  is  almost  entirely  empirical, — indeed,  is  often 
purely  cxponraenlal  in  an  individual  case,  as  no  clinical  laws  regulating 
the  use  or  enabling  us  to  decide  as  to  tho  applicability  of  the  agency 
have  as  yet  been  worked  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  cur- 
rent is  powerless  to  relieve  the  pain  of  phlegmonous  infiammations^  and 
that  its  use  should  bo  restricted  chiefly  to  nervous  pain  or  neuralgia. 
It  is  also  true  that  the  currouts  are  poseeasod  of  no  therapeutic  power 
over  neuralgia  dependent  upon  central  organic  lesions ;  this  is  also  prob- 
ably  true  of  such  neuralgias  as  migraine,  malarial  hemicrania^  and  t^ixie 
neuralgias^  in  which,  although  there  is  no  perceptible  organic  lesion, 
there  is  some  deep-soatod,  inherent  deficiency  either  in  tho  central 
nervous  system  or  in  the  constitution  or  condition  of  tho  patient. 

In  rheumatic  neuralgias,  such  as  sciatica,  electricity  sometimes  does 
great  goml,  hut  perhaps  more  often  fails.  I  have  soon  it  cftect  the 
grcntost  good,  and  I  hnvo  seen  it  aggravate  the  disorder.  My  expori- 
onoe  haa  not  been  sufTlciont  to  allow  me  to  speak  authoritatively,  but 
it  appears  to  indicate  that  the  currents  aro  most  succossHil  when  the 
stage  of  acute  intlamniation  is  past  and  when  the  pain  is  maintained 
by  some  persistent  condition  or  habit  of  tho  nerve-trunk.  In  regard 
to  tho  selection  of  the  current,  my  experience  is  that  it  must  bo  purely 
empirical.  The  most  usually  successftil  is  a  very  mild  (four  to  eight 
cells)  chemical  current,  whitdi  should  he  passed  steadily  for  ten  minutes 
down  the  nerves.  It  should  not  be  so  strong  as  to  give  actual  pain, 
and  must  not  be  intermptcd.  As  in  the  great  majority  of  cases  this 
method  of  application  yields  the  best  results,  it  should  always  be  tried 
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firat.  When  It  does  good,  tt  nearly  always  atTords  rclii>r  After,  at  Lb* 
most,  two  or  three  fiittings.  Somo  cases  receive  moat  bouefit  from  a 
rapidly-interrupted  faradic  current,  which  should  therefore  bo  tried  if 
tbo  continuous  current  fails.  To  the  employment  of  electricity  should 
of  course  always  be  added  the  proper  couslitulional  treatment  of  ih^^ 
caae.  "^M 

In  hysteria,  in  some  cases  whose  nature  la  very  obscure,  and  rarely 
&R  a  sequela  or  result  of  a  serious  cerebral  or  spinal  le&ion  which  may 
have  been  more  or  loss  completely  recovered  n*om,  there  exist  local 
anagthesias  of  the  skin.  VTben  these  are  not  dependent  apon  a  too 
•erioos  organic  lesion,  they  aro  often  very  much  benefited,  or  even 
cured,  by  the  uso  of  the  electric  brush.  This  should  be  large  and  com- 
posed of  fine  wires,  while  the  other  electrode  should  consist  of  a  large, 
woll-wetted  sponge,  placed  upon  a  distatit  part  of  the  body.  Eitlier 
the  faradic  or  the  chemical  current  may  be  employed ;  in  either  case  it 
should  bo  a  very  strong  one.  ^ 

Application  to  tub  NERVE-CEWTREg,  and  Use  as  a  ToNto. — t^tt4l 
vauism  in  various  forms  lias  been  applied  locally  to  the  nerve-centres  in 
various  diseases.    In  regard  to  the  brain,  I  have  never  yet  mot  with^. 
any  clear  clinical  eridenco  of  good  having  been  accomplished ;  omQH 
with  our  present  physiological  knowledge,  it  is  difficult  to  imagine  in  ' 
■what  way  or  under  what  circumstances  cerebral  galvanization  can 
pt^uce  good  results,    On  the  other  hand,  harm  certainly  has  been 
wrought  by  the  application  of  strong  currents  to  the  head.     Galvanic 
currents  passed  through  the  brain  can  act  only  as  irritants,  and  I  flgreo 
entirely  with  the  dictum  of  Cyon  (^Principcs  ^Electrotherapies  Paris, 
1873),  that  galvanization  of  the  head  ought  to  bo  abandoned. 

An  enormous  amount  of  influence  in  all  sorts  of  diseases  haa  been 
cldimod  for  the  so-called  galvanizafion  of  the  sympathetic.  In  this  appli- 
cation an  olive-shaped  electrode  is  pressed  firmly  into  the  auriculo- 
moxillary  fossa,  while  a  largo  sponge  electrode  is  placed  over  or  by 
the  side  of  the  sixth  and  seventh  cervical  vertobrre.  For  anatomical 
reasons,  I  do  not  bolievo  it  possible  by  this  method  to  afiect  the  upper 
cervical  sympathetic  ganglion ;  and  the  physiological  and  clinical  ovi- 
donco  seems  to  me  to  point  to  the  same  conclusion.  The  ganglion 
is  placed  deeply  beneath  the  carotid  artery,  and  so  situated  that  any 
current  traversing  it  en  route  to  the  other  pole,  as  usually  applied, 
would  have  to  pass  through  the  vortobr«e.  The  laws  of  electrical  con- 
duction, however,  show  that  the  currents  would  seek  the  routes  of 
least  resistance,  so  that  it  is  a  priori  improbable  that  any  appreciable 
portion  of  the  galvanism  would  pass  through  tbc  gangUon. 

Leaving  all  this  aside,  the  physiological  proof  thot  the  currents  of 
appreciable  power  do  not  reach  the  ganglion  are,  to  ray  mind,  abso> 
lute.  When  the  aljghtost  galvanic  stimulus  is  applied  to  the  bared 
ganglion,  the  results  which  follow  are  uniform,  constant,  and  so  ap- 
parent that  a  child  can  sec  them:  they  ai'c  dilatation  of  the  pupil, 
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contraction  of  the  Teasels  of  the  eye,  ear,  etc.,  and  nothing  more.  Thoee 
renulta  do  not  follow  the  applJcutioD  of  the  currents  iu  man,  as  above 
doacribod.  It  has  been  asserted  that  tho  ve6»elti  of  the  retina  hava 
b«ja  seen  to  contracij  but  ProfesBor  William  F.  Norrin,  one  of  tho  boat 
ophthalmologists  in  the  country,  hatt  very  closely  obserred  tho  retinal 
TMPoln  under  these  circumstances,  and  has  never  been  able  to  detect 
the  slightest  change.  Moreover,  some  of  the  ob8or\'on  who  have  seoa 
the  veaaels  alter  state  that  they  dilate,  while  othera  aSirm  that  they 
contract,  or  that  they  sometimes  contract  and  sometimes  dilate.  If  the 
Trunnln  change  under  the  influence  of  the  current,  why  docs  not  the 
pupil?  Any  unprejudiced  observer  can  be  convinced  at  once  that  il 
does  not  alter,  and  any  prejudiced  and  not  very  akililil  ophthalmologist 
may  find  in  the  retinal  vet^^els  what  he  expects.  Drs.  Beard  and  Bock- 
well  strongly  insist  upon  the  poiwibility  of  galvanizing  tho  cervical 
sympathotjc,  yet  they  acknowledge  (loc.  cit.,  p.  129)  "  that  the  ordinaiy 
therapeutical  measures  for  electrizing  the  sympathetics  do  not  produce 
tho  same  efToots  as  electrizing  tho  ganglia."  This  being  bo,  it  would 
seem  unnecessary  to  discuss  the  subject  further;  yet  I  shall  analyze 
somewhat  the  evidence  upon  which  the  gentlemen  mentioned,  along 
with  other  electro-therapeutists,  rest  an  opinion  so  seemingly  opposed 
to  all  scientific  induction.  This  evidence,  as  founded  on  the  large  series 
of  experiments  of  Drs.  Beard  and  Kockweli,  is  embraced  in  the  follow- 
ing paragraphs : 

First.  The  alleged  action  on  tho  retinal  vessels. 

Second.  A  hypnotic  effect  was  sometimes  perceptible,  but  ontjf  in 
the  very  nervous  and  impressionable. 

Third.  A  sensible  perspiration  was  caused  when  very  strong  cur- 
rents were  used. 

Fourth,  Tho  pulso  was  sometimes  accclcrnted,  sometimes  slackened. 

In  regard  to  the  evidence  contained  in  the  first  paragraph:  as 
already  stated,  the  results  of  observations  are  altogether  contradictory, 
even  Board  and  Bockwell  stating  that  '*  much  seemed  to  depend  on  tho 
temperament  and  condition  of  the  individual;  what  would  cause  con- 
traction in  one  would  cause  dilatation  in  another."  The  changes  in  the 
retinal  vcesols  could  not,  under  these  circumHtaneeH,  have  been  due  to 
an  ai-tion  of  the  galvanism  upon  a  ganglion,  stimulation  of  which 
aticai/s  produces  contraction  of  the  vessels:  evidently,  if  alterations 
of  tho  vessels  really  occurred,  they  were  the  results  of  physical  or 
other  influences,  and  not  directly  due  to  the  galvanic  current. 

As  none  of  the  phenomena  mentioned  in  the  second,  third,  and 
fourth  propositions  are  produced  when  the  bared  ganglia  is  galvanized, 
and  OS  all  of  thoni  are  producible  by  pain  or  nervous  oxeitcraent,  it 
•cems  very  plain  that,  like  the  asserted  retinal  ehangoa,  they  must  have 
had  their  origin  In  tho  psychical  disturbance  of  observer  or  patient. 

Very  great  therapeutic  value  has  been  attached  by  various  writer* 
tn  tho  effect  of  galvanization  of  the  tpinal  cord.     As  in  tho  ''ase  of 
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tho  Rympnthetic,  moat  oppmite  opinions  are  heH  by  equally  higb 
ftuthoriticft;  one  afutcrtini^  that  a  downward  Hpinal  current  dilaieA 
and  an  upward  one  contracts  the  vefiscla  of  the  cord,  while  another 
etrcnuonsly  insista  that  upward  currents  contract  the  vessels  and 
downward  cnrronta  dilate  tbom.  Tho  sATnc  lino  of  reasoning  that  has 
hero  boon  giren  in  regard  to  tho  sympathetic  ncrro  applies  to  tho  Apinal 
cord.  Tho  infinitely  weak  current  ftirmcd  between  a  Bilver  groove*! 
director  and  a  pair  of  iron  forceps  moistened  with  tho  fluid  of  tljo 
body,  will  induce  when  applied  to  the  harod  cord  very  distinct  evidences 
of  f\inctional  excitement,  in  tho  form  of  Hpnsms ;  and  yet  no  current  I 
have  ever  been  able  to  apply  to  the  npino  in  pationtA  has  caused  a 
tremor  in  the  muscles  other  than  those  of  tho  hack.  If  spinal  enr> 
rents  do  good  directly,  I  conceive  it  must  be  by  an  action  npon  the 
nervo-peripheries ;  for  it  is  entirely  poseiblo  that  fiuch  an  action  may 
affect  the  nutrition  of  the  cord.  Moreover,  In  some  of  the  discuses  in 
which  the  mcaaurc  has  boon  practised  with  most  success,  the  verj-  great 
power  of  the  emotions  is  notorious;  and  I  eoncuivo  electricity  often 
euros  by  acting  on  the  mental  or  the  moral  nature.  Of  course  the  cure 
may  be  no  loss  rual  and  important  on  ibis  account.  In  that  peculiar 
afTectioQ  alliod  to  hysteria,  vjiriously  known  us  spinal  irritation,  spinal 
OTKBrnia,  etc,  I  have  seen  tho  npi>lieution  of  electricity  to  the  back  of 
the  greatest  service.  Sometimes  »  nipidly-intcrrupted,  strong  fiirniltc 
curront  has  uppeiired  to  be  most  elTcctual ;  Bomctimes  a  moderate,  con* 
tinuous  chemical  current  has  beet  suited  the  case.  In  spinal  con/jcstion, 
and  in  chronic  spinal  injiammations  of  all  forms,  I  have  used  downward 
chemical  currents  in  a  large  number  of  coses,  but  in  cvory  instanco 
other  measures  were  at  the  same  time  employed,  and  only  in  a  very 
few  cases  has  there  boon  any  definite  evidence  of  the  galvanism  being 
of  any  service.  From  ten  to  twenty-five  cells  may  bo  employed,  the 
positive  pole  being  applied  for  fifteen  to  twenty  minutes  upon  the  napo 
of  the  neck,  and  tho  negative  over  tho  ooccys  or  on  tho  ceutre  of  the 
lumbar  vertebra). 

It  has  rooontly  boon  shown  that  galvanism  has  some  Ionic  powcre, 
and  may  be  usod  aa  such  in  cases  of  simple  debility  or  nervous  exhaus- 
tion without  any  dofinito  lesions.  From  what  wo  Itnow  of  its  physio- 
logicnl  action,  it  is  reasonable  to  suppose  that  the  forco  must  bo  able  to 
modify  the  circuUtion  of  every  part  that  has  muscular  fibres  in  itsoU* 
or  in  its  blood-vessels;  and  such  parts  constitute  tho  groat  bulk  of  tho 
body.  It  has  also  been  shown  by  Pr.  S.  Weir  MitchoU  that  it  is  capable 
of  temporarily  elevating  the  goneral  bodily  tomporaturo.  Whothor  its 
action  is  solely  by  modifying  the  circulation  and  causing  muscular 
contractions,  or  whether  it  has  also  a  mora  direct  influence  upon  the 
nutritive  cell  actions,  is  uncertain.     Beard  and  ItockwoH*  employ  two 
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methods  of  appIioAtion,  which  they  denominate  general  faradisation 
and  oentral  galvanization,  as  follows: 

Oeneral  Faradization. — In  practising  this,  the  patient  should  put 
the  feet  upon  a  copper  plate,  which  Borvos  as  one  electrode,  or  should 
bare  a  large,  moistened  sponge  placod  over  the  ooccyx,  while  a  largo 
sponge  electrode  is  passed  over  the  surface  of  the  body.  The  movublo 
electrode  should  be  first  placed  upon  the  forehead,  then  bock  of  the 
ean^  a  mild  current  being  usc'l.  It  may  then  be  pressed  firmly  over 
the  siztb  and  seventh  cervical  vertobrte,  and  a  powerful  curront  em- 
ployed ;  then  it  should  be  passed  to  the  posterior  cervical  triangle  Just 
by  the  posterior  border  of  the  sterno-cloido-mastoid  muscle;  then  to 
the  middle  of  the  spine,  where  very  strong  currents  are  ununlly  well 
borne;  then  down  the  cheat  to  the  pit  of  the  stomach,  and  tinitlly  to 
the  extremities.  Board  and  Bockwell  give  the  following  a»  the  usuul 
length  and  pro[K>rlion  of  the  86aQCo:  head,  one  muiuto;  nuck  and 
cervical  spine,  four  minutes ;  back,  three  minutes ;  abdomen,  three 
minutes;  upper  and  lower  extremities,  four  minutes. 

Id  employing  this 'method,  at  first  the  currents  should  not  be  too 
powerful,  afterwords  they  should  be  made  as  strong  as  can  be  bonio 
without  pain.     The  seances  should  be  held  two  or  throe  times  a  week. 

Central  Galvanization. — "The  object  in  central  galvanization  is  to 
bring  the  whole  conlrul  nervous  system — the  brain,  sj'mpatbotic  and 
(^inal  cord,  as  well  as  the  pneumogostric  and  depressor  nerves — under 
the  influence  of  the  galvanio  current.  One  pole  (uiiually  the  negative) 
Is  plac4>d  at  the  epigastrium,  while  the  other  is  pa&ted  over  the  forehead 
and  top  of  the  head,  by  the  inner  borders  of  the  stemo-cleido-mastoid 
muscles,  fW>m  the  moittoid  fossa  to  the  sternum,  at  the  nape  of  the  nock^ 
and  down  the  entire  length  of  the  spine/'  In  applying  the  pole  to  the 
head,  the  hair  should  be  wetted,  or,  if  this  bo  objected  to,  the  applica- 
tion should  be  made  to  the  top  of  the  heo^i,  locally  dampened,  and  ovor 
the  prominenceit  back  of  the  ears.  Care  should  be  taken  not  to  inter- 
rupt the  current,  and  in  increasing  it  to  use  the  rheostat  no  oftcner  than 
h  absolutely  neceesary.  The  stance  should  be  repented  twice  or  three 
times  a  week,  and  should  bo  arranged  as  follows :  head,  one  to  two 
minutos  (six  to  eight  cells) ;  neck,  both  sides,  one  to  five  minutes  (ton 
to  fifteen  colls)  ;  bock,  throo  to  six  minutes  (ton  to  thirty  cells). 

In  regard  to  the  choice  of  these  plans,  Beard  and  Jlooliwell  oilinu 
that  general  faradization  is  to  bo  preferred  where  great  muscular  debility 
exists;  central  galvanization  where  there  is  rather  a  nervous  exhaustion, 
as  in  hysteria  and  chorea,  hypochondriasis,  etc.  In  many  cases  the  best 
effects  are  to  be  obtained  by  alternating  the  modes  of  application,  either 
from  day  to  day  or  from  week  to  week. 

Hy  own  experience  leads  mo  to  prefer  decidedly  the  faradio  current 
as  a  t«nio.  I  believe  that  when  properly  used  it  docs  increase  tho 
activity  of  the  circulation,  probably  by  an  influence  upon  the  smaller 
TessoU:  it  is  fVirther  possible  that  it  has  a  direct  as  well  as  an  indirect 
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influence  upon  the  chemical  movements  of  the  general  tissues.  In 
order  to  got  the  best  results,  the  scauee  should  last  fVom  forty  minutes 
to  an  hour,  nnd  should  be  di\-ided  into  two  parts.  Thirty  to  forty 
minutes  should  bo  occupied  in  the  first  part,  during  which  tho  efTort 
is  to  brin;;  into  contractioa  all  the  musclce  of  the  body.  The  current 
used  should  bo  a  slowly -interrupted  one,  of  such  stronglh  as  to  produce 
Xtoworful  mii3cular  conti-actions.  Bagiuning  at  one  or  other  of  the  ci- 
tremitica,  and  bearing  constantly  in  mind  the  position  of  Uie  motor 
points,  the  operator  should  go  over  the  wholo  body,  not  forgetting  the 
muscles  of  tho  chest,  back,  und  abdomen.  AVhen  the  muscular  system 
is  sluggish  the  poLos  should  be  brought  near  enough  to  one  another  to 
bring  tho  desired  response.  A  plan  which  I  have  sometimes  adopted 
with  good  results  is  to  affix  a  large  stationary  electrode  to  tho  feel,  or 
during  part  of  the  seance  to  the  coccygeal  region,  and  then  to  apply 
slowly  nnd  successivoly  a  smaller  electrode  to  tho  motor  points  of  the 
Tarions  muscles  of  the  upper  extremities,  neck,  trunk,  and  lower  ex- 
tremities; also  to  place  for  longer  2)eriod8  one  oloctrodo  over  tho  larger 
Abdomiual  viscera.  * 

MAGNETISM. 

Various  clinicians  claim  that  they  have  obtained  extraordinary^ 
therapeutic  results  fruiu  tbo  use  of  magnets,  but  in  an  elaborate  in- 
vestigation madu  by  Dr.  Frud.  Peterson  und  A.  B.  Keuiielly  with  mag- 
nets uf  enormous  poner  upon  blood,  frogs,  dogs,  and  human  bein^ 
it  wiis  conclusively  shown  that  magnetism  lias  no  demonstrable  cfiu 
upon  any  portion  of  the  uuimiil;  and  it  must  be  concluded  that  tbe 
therai>eutic  ufTcct  of  magnets  is  coutlued  to  their  psychic&l  iufluenc 
{New  York  Med.  Journ.,  voL  Ivi.,  1892). 


PART     II. 


DRUGS. 


h  SKRTCH  OF  THEIR  NATURAL  HISTORY  AND  PHARMACEUTICAL 

PREPARATIONS,  WITH  AN  EXHAUSTIVE  STUDY  OF  TERIR 

PHYSIOLOGICAL,  THERAPEUTICAL,  AMD  TOSICO- 

LOGICAL  ACTIONS. 


PRELIMINARY    CONSIDERATIONS. 


Altbouou  Phabhact,  or  the  science  of  propariug  moUicinos,  la 
enlirely  diatiuct  from  TaEttATECTics,  or  the  ftcieuco  of  the  Applicalioa 
of  mcdiciaos  to  the  curu  of  disease,  it  is  evidout  that  some  ucquaiuu 
ance  with  the  former  ia  necessary  to  tho  correct  appreciatiou  of  thu 
Utter.  Further,  the  basis  of  each  of  these  studies  is  a  kiiowlodgo  of 
Matk&ia  Medica,  or  the  substances  used  as  medicines.  Puabuacoloot 
is  the  general  term  employed  to  embrace  these  three  divisions. 

In  every  civilized  country  there  is  some  rocognized  official  list  of 
drujs  and  their  preparations,  known  as  the  Pharmacopoeia,  In  most 
placoa,  this,  being  prepared  with  the  sanction  of  the  government,  par- 
takoa  of  the  nature  uf  a  law,  but  in  the  United  States  conformity  to  it 
depends  upon  the  voluntary-  action  of  the  professions  of  Medicine  uiid 
Pharmacy,  by  a  representative  convention  of  which  it  was  originally 
prepanxl  and  is  decennially  revised. 

The  preparations  made  iVom  crude  drugs  are  as  follows: 

Dkcocta. — Dfcoctions  are  made  by  boiling  crudo  drugs  for  a  groatvr 
or  loss  time  in  water.  It  is  evident  that  this  method  of  preparing  is 
ineligible  when  tbo  active  principle  is  volatile  or  is  easily  docomponod 
by  bout,  or  when  the  drug  contains  much  etoreb,  whoso  extraction 
would  make  the  preparation  very  thick  und  predispose  it  to  rapid 
docomposition.    The  method  is  especially  adapted  to  hard,  woody  sub- 
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Btancos,  and  to  those  containing  mnch  albumen,  which  is  coagulated  by 
the  boiling  wator  and  \et\.  in  the  original  drtig. 

Iktusa. — Infusions  aro  made  with  water,  either  cold  or  hot,  without 
boiling.     They  aro  prepared  by  maceration  or  by  displacement. 

LiQUOEBS. — Solutions  are  preparations  in  which  an  active,  non-voiatiU 
principle  19  digaolved  in  wator. 

Aqdjc. — ^Waters  arc  solutions  of  volatile  principles  in  water.  ^| 

MiSTTBiE. — MixiurfiS  are  preparations  in  which  one  or  more  mediei- 
nat  aubstancos  arc  hold  in  suspension  In  water.  Of  such  nature  are 
emolsions,  in  which  some  oily  material  ia  suspended  by  a  gammy  or  an 
albuminous  body. 

MuciLAGiSEs. — Mucilages  are  solutions  of  gummy  substances  in 
water. 

Sraupi. — Syrups  are  sugary  liquids,  the  menstruum  or  basis  of  which 
is  water,  with,  in  some  cases,  vinegar  or  alcohol. 

JHellixa. — Moneys  are  proparatioua  whoso  basis  is  honey. 

AcETA. —  Vinegars  aro  proparatious  in  which  viuegar  or  dilute  acetio 
acid  is  used  as  the  menstruum. 

TiNcrURiE, —  Tinctures  are  alcoholic  solutions  prepared  by  macera- 
tion or  diaplacomcul  from  the  crude  drug,  or  by  dissolving  non-volatile 
principles.    In  some  of  thorn  HLrong,  in  others  dilute,  alcohol  is  used. 

Spibitus. — Spirits  are  alcoholic  solutions  of  volatile  principles,  made 
by  direct  solution  or  by  distillation  firom  the  crude  drugs. 

Viva.— Wines  are  preparations  whose  menstruum  ia  wine.  fl 

Gltoebita. — Giycerites  aro  preparations  in  which  glycerin  is  t^F 
Bolrent. 

Olea.  Destillata. —  Volatile,  distilled,  or  ethereal  oits  are  active  prin- 
ciples obtained  from  plants  by  distiUation  or  by  other  prooesses.  They 
have  no  chemical  relutioDS  with  fixed  oils,  and  aro  readily  to  be  distin- 
guished by  the  faul  that  the  stain  which  they  leave  upon  (paper  dis- 
appears in  a  little  time.  They  are  usually  composed  either  of  carbon 
and  hydrogen,  or  of  carbon,  hydrogen,  and  oxygen,  to  which,  in  the 
cose  of  certain  bad-Bmc!ling  oils,  sulphur  is  added.  By  oxidation  they 
aro  converted  into  rcmnous  compounds.  They  aro  all  inflammablei 
usually  of  powerAiI  odor,  commonly,  but  not  in  all  instances,  lighter 
than  water,  slightly  soluble  in  water,  and  freely  solable  in  petroleum 
bonzin.  By  the  destructive  distillation  of  various  organic  substances 
are  obtained  products  resembling  somewhat  volatile  oils.  Theae  are 
the  so-called  empyreumatic  oils. 

Oleata. —  OUates  are  solutions  of  definite  principles  in  oloio  acid. 

Oi.EOBESfNf. — Oleoresins  are  concentratod  preparations,  oomposod 
gonoratly  of  a  volatile  oil  and  a  resin.  They  are  really  ethereal  ex- 
tracts, mode  by  the  action  of  ether  upon  the  crude  dmgs;  in  the  case 
of  ginger,  a  mixture  of  alcohol  and  ether  ia  used. 

&UCCI. — Fresh  juices  are  obtaiucd  by  expression  of  the  groen  plutt^ 
enough  alcohol  being  added  to  preserve  them. 
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ExTaACTA. — Solid  extracts  aro  of  two  kinds ;  ono  being  prepared  by 
the  oraporatioQ  of  tbo  &csh  juico,  tho  othor  being  made  in  various  way« 
from  the  crude  drug. 

ExTSACTA  Fldida. — Flutd  extractsoTe  very  concentrated  fluid  prcpa- 
'ntions,  generally  80  inado  that  ono  minim  representti  one  grain  of  the 
crude  drug. 

RviiJtx. — Tiesins  are  peculiar  Holid  vegetable  active  principles,  sol- 
uble in  alcohol  nnd  inHoluble  in  water,  most  of  which  are  obtained  by 
the  precipitation  of  saturated  tinctures  with  water.  The  majority  of 
the  officinal  renins  are  pui^tiveB. 

CoNPEcTioNKB. — Confectioru  are  medioinal  subBtancee  beaten  up  with 
•agar  into  a  pasty  maaa. 

Tkoculsci. — Troches,  or  lozenges,  are  gummy  pellets  ordiaka,  so  madv 
M  to  dissolve  slowly  in  tho  mouth. 

StrprosiToaiA. — Suppositories  aro  conical  bodies,  prepared  for  Intro- 
duction  into  the  rectum,  where  they  melt  with  tho  boat  of  tho  body. 
Their  basis  is  generally  cacao  butter. 

Unouxsta  and  Ckbata. — Ointments  and  Cerates  aro  fatty  solid  prep- 
arations for  external  use.  Tho  cerates  containing  wax  (cera)  aro  the 
firmer  of  the  two. 

Emplastra. — plasters  aro  solid  substances  spread  by  the  aid  of  heat 
opoD  muslin,  slcin,  or  other  similar  material,  and  of  auch  nature  as  to 
be  adhesive  at  the  temperature  of  the  body. 

CoAHTX. — Papers  are  medicated  leaves  or  sheeta  of  paper  for  oi- 
tenuU  iise.  The  only  ofBuinul  papers  are  those  of  mustard,  of  aitrata 
of  potassium,  and  of  caatbandea. 

LiNiMENTA. — I/iniments  are  liquid  proparatiooB,  generally  soapy  w 
oily,  and  always  intended  to  be  applied  externally  by  rubbing. 

The  names  of  Pilcla  {Pills)  and  PuLvsaES  {Powders)  sufficiently 
Indicate  the  character  of  the  preparations. 

The  ofl'ects  of  modidne  are  commonly  divided  into  the  primary  and 
the  secondary,  or  the  immediate  and  tho,  remote.  An  example  will  prob- 
ably  show  the  difTorcnce  between  these  in  tho  briefest  and  most  forcible 
manner.  Thus,  the  immediate  effect  of  a  diuretic  is  increased  urino- 
l3on ;  tho  sorondary  effect  may  bo  removal  of  serous  ofl\iwon  in  some 
part  of  tho  Imdy.  It  is  evident  that  the  latter  is  brought  about  not 
by  the  medicine  itself,  but  by  the  changes  it  induces;  the  increased  ex- 
cretion causing  a  dirotnutlnn  of  the  amount  of  the  fluid  in  the  blood- 
vessels, which  in  turn  leads  to  absorption. 

Tho  term  or  expression  indication  for  a  ^ven  remedy,  being  in  con- 
stant use,  ought  to  be  distinctly  understood;  by  it  is  meant  tbo  points 
ings  of  nature,  or,  in  other  words,  the  evident  needs  of  the  system. 
Thus,  hard  ftoccs  collected  in  the  colon  are  an  indication  for  a  pui^tive 
of  such  character  aa  will  produce  watery  secretions  to  soften  them. 
Relaxation  in  a  part  indicates  a  remedy  that  will  awaken  into  new  lifs 
Iho  natural  contractility  of  tne  part. — i>m  an  astringent.     Again,  ths 
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suppression  of  secretion  fh)m  over-exciten  ent,  or  from  irntutiou,  ie  ui 
indication  for  Bome  drug  which  will  allay  irritation;  while  the  Bomo 
suppreeaiou,  when  deptnidunt  upon  torpor  or  luas  of  ceU>activity,  will 
call  for  an  excitant, — an  irritant.  The  childi»h  absurdity  of  treatinf^ 
aymptonia  by  any  Huch  law  as  ''nimilia  ehnilibus  curantur"  or  "disai- 
iniUa  diHsimilibuH  curantur"  is  at  once  apparent.  The  same  Rymptoma 
may  be  the  result  of  absolutely  aiitagouLStic  conditions  and  reqairo 
absolutely  opposite  trQatment.  Without  occupying  space  with  de- 
tailSf  one  example  will  suffice.  Either  irritation  or  depression  of  the 
stomach  may  cause  vumiliiig.  Tlierefore  in  one  case  of  vomiting  a 
stomachic  stimulant  such  as  ipecacuanha,  which  when  given  fVeely  in 
health  will  produce  vomiting,  may  reUeve  the  nausea  because  the  de- 
presaed  stomach  needs  a  stimulation  to  bring  it  to  the  normal  level;  in 
another  case  a  stomacb  which  rejects  food  because  It  is  irritated  needs 
a  Bedative  like  bismuth,  which  in  health  will  not  produce  vomiting. 
In  the  first  case  the  law  of  similars  seems  to  hold  good,  in  the  second 
the  law  of  di^imilars  appears  to  be  dominant.  A  law  of  nature  has  no 
exceptions.  If  an  alleged  law  of  nature  has  exceptions  it  is  not  a  law. 
If  it  were  proved  that  under  certain  circumstances  the  earth  without 
the  intervention  of  any  second  force  repels  bodies,  we  should  know 
that  the  alleged  law  of  gravity  is  not  a  law.  It  is  plain,  therefore,  that 
neither  of  the  alleged  therapeutic  laws  of  similars  or  of  dissimilars  is, 
in  trnth,  a  law.  They  are  the  results  of  coincidence,  the  expressions  of 
half  truths.  Symptoms  are,  indeed,  but  the  surface-play  of  disease, 
and  the  rational  therapeutist  always  seeks  their  bidden  meaning.  The 
oonsoientioiis  phj-sician  reftisos  to  practise  upon  homceopathio,  allo- 
pathic, or  any  other  restricted  basts,  but  gleans  therapeutic  knowledge 
from  all  sources,  guiding  himself  as  far  as  may  be  by  the  light  of  reason 
and  science,  hut  hesitating  not  to  go  beyond  into  the  region  of  tho  un- 
known and  uncertain  when  distinctly  led  by  the  lantern  of  empiricism. 

By  far  the  greater  number  of  remedies  are  absorbed  into  the  blood, 
and  thus  find  access  to  the  part  upon  which  they  act.    It  is  necessary, 
therefore,  for  them  to  be  60  placed  that  they  can  be  taken  into  thfc 
blood-vessels.  ^P 

There  are  five  patlis  of  entrance  for  medicines  into  the  ciroalatioo. — 
the  stomachy  the  cellular  tissue,  the  rectum,  tho  sUin,  and  the  lungs.  By 
fhr  the  most  fVequently  employed  of  these  is  the  stomach.  It  is  evident 
that,  in  order  to  pose  rapidly  and  readily  into  the  absorbents,  medicines 
must  bo  in  solution.  "When  administered  by  the  stomach,  however,  it 
Is  equally  plain  thot  solubility  in  an  ordinary  menstruum,  such  as  water, 
is  not  a  sine  qvA  non,  since  the  vanning  acidities,  alkalinities,  and  or- 
ganic contents  of  the  alimentary  juices  give  to  them  a  solvent  power 
far  above  that  of  less  complex  and  varying  fiuids.  Tbus,  a  medicine 
insoluble  in  water  may  be  dissolved  by  the  acids  of  the  gastric  juice, 
while  another  dnig  may  owe  its  activity  to  its  solution  by  the  alJuUiu 
or  by  the  fatty  matters  of  the  intestinal  fluids. 
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Th«  diaaolving  powor  of  the  rectal  fluids  is  very  slight :  honeo,  tn 
orJor  to  act  offlciontly,  medicinoB  when  given  by  tho  rot^tum  must  be  id 
solution  or  bo  readily  Bolublc.  Absorption,  morotn-or,  docs  not  occur  so 
mpiJIy  fh>m  tho  rectum  as  from  tbe  stomach,  and  a  longor  timo  is  thci'0< 
font  neodod  to  impress  the  systom  in  this  way.  In  tho  great  majority 
of  cases  modieinoB  are  thiu  exhibited  to  obtain  peculiar  cftucts  more  or 
loaa  local  in  character.  Thus,  an  opium  suppository  is  given  in  dyson* 
tcry,  or  to  quiet  irritation  of  the  gcuito-urinary  organs. 

Modlcinea  which  are  thrown  into  tho  subcutaneoua  tissue  are  said  to 
be  admioistorod  hypodemiically.  The  sjTinge  employed  is  provided 
witli  a  sharp  needle,  which  must  be  kept  scrupulously  clean  and  (Voo 
from  rusL  The  medicine  must  bo  in  perfect  solution  and  not  too  irri- 
tating. The  advantages  of  this  method  of  exhibition  are  promptness 
and  certainty  of  aclioo.  If  twenty  minutes  bo  required  for  tlio  ab- 
sorption of  a  certain  medicine  from  tho  stomach,  forty  minutes  will  bo 
nsually  necessary  when  it  is  exhibited  by  tho  rectum,  and  five  minutes 
when  it  is  thrown  into  tho  subcutaneous  tissue.  Tho  objections  to  tbo 
hj-podermic  method  are,  first,  tho  danger  of  producing  local  innamma- 
tion  and  abscesses;  second,  the  possibility  of  throwing  tho  wholo  mass 
directly  intoa  vein  and  having  it  swept  in  concentrated  form  into  tbo  heart 
or  norvo-ccntrcs.  I  havo  scon  tho  injection  of  a  sixth  of  a  grain  of  mor- 
phine followod  inside  of  a  minute  by  comploto  unconsciousness,  collapso, 
ftmst  of  respiration,  dropping  of  the  jaw,  and  apparent  death.  Tho 
danger  of  such  a  miscbanco  can  bo  groolly  lessened  by  withdrawing  the 
point  of  the  needle  an  eighth  of  an  inch,  after  it  has  been  plunged  into 
tho  tissue.  The  local  irritation  produced  by  hypodermic  injections  baa 
not  only  very  frequently  produced  abscesses,  but  in  not  a  few  casea 
bu  cauood  fatal  tetanus.  Excessive  irritation  can  be  largely  prevented 
by  certain  precautions,  but  there  are  many  medicinal  substances  whose 
b^'podcmiic  employment  might  be  advantageous  wore  they  not  too  in*i- 
tant  for  such  use.  In  all  cases  solution  must  bo  complete,  and  if  the 
modicinal  substance  be  of  such  nature  that  it  is  liable  to  bo  precipitated 
by  alkalies,  an  excess  of  acid  should  be  present  in  the  water  to  prevent 
prectpitalion  by  the  juices  of  the  cellular  tissue.  An  irritant  which  is 
mpidly  taken  up  from  the  part  may  produce  at  first  smarting  and  pain 
without  nrcating  any  permanent  irritation,  but  a  small  solid  particle 
lying  in  the  cellular  tissue  is  almost  sure  to  cause  inflammation  and 
abscefls.  All  hypodermic  injections  should,  therefore,  be  filtered  before 
being  nsed.  It  is  of  the  utmost  importance,  even  when  a  non-irrilating 
enbstnnce  is  emploj'ed,  that  the  injection  should  bo  absolutely  antiseptic. 
No  solution  which  has  undergone  any  decompofiition  or  contains  any 
crowth  should  bo  used  at  all.  Ordinarily  the  solution  should  bo  freshly 
made.  It  should  always  bo  prepared  with  boiled  or  distillod  water, 
and  should  usually  have  added  to  it  half  a  drop  of  carbolic  acid.  This 
nmonnt  of  catbolio  acid  when  thrown  into  the  cellular  tissue,  so  far  from 
hirreasing  the  irritation,  has  a  distinct  powor  of  rolicring  pain  by 
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virtuu  of  its  IocaI  amcsthctic  inlluenco;  it  also  tends  to  prevent  absooas, 
and  lius  no  perceptible  effoct  upon  the  genoral  systom.  Whoa  bypo- 
demiic  Bolutions  aro  iutendod  to  be  Itept,  they  should  contain  ten  per  cent 
of  carbolic  acid  with  a  drop  or  two  of  glycerin  to  every  fifloon  minims, 
which  is  the  iiioximum  amount  that  should  be  injected  at  one  time.  A 
considerable  proportion  of  glycerin  will  throw  out  of  solution  meet  of 
the  alkaloids,  but  when  solution  of  the  medicinal  substance  ia  distinctly 
favored  by  glycerin,  as  is  the  cose  with  extracts^  throe  or  four  drops  of 
the  glycerin  should  be  added  to  the  hypodurraic  solution.  Not  only  the 
hyi)odumiic  needle  but  the  whole  syringe  should  be  carofVilly  diainfectc)^ 
befoi-e  use  with  a  strong  solution  of  carbolic  acid  or  other  similar  agent. 
The  local  influence  of  the  injection  is  aUo  influenced  by  the  method 
in  which  it  is  given.  If  it  be  thrown  directly  uiidor  the  skin,  it  may 
by  raising  and  tearing  the  skin  from  its  nttacbmont,  so  intorforo  with 
the  supply  of  blood  ae  to  cause  local  irritation.  The  injection  should, 
therefore,  always  be  thrown  deeply  into  the  tissues,  whore  it  may  difTuse 
itaelf.  The  arm,  leg,  or  any  other  fleshy  portion  of  the  body  may  be 
selected,  but  there  is  reason  for  believing  that  the  best  place  of  injec- 
tion is  the  buttocki;,  about  one  and  one-half  inches  behind  the  groat 
trochanter. 

There  aro  sevonil  ways  in  which  medicinal  principles  aro  introdnced 
through  the  skin,  althongh  the  only  one  in  common  use  is  the  appli- 
cation of  modicat-od  fatty  preparations,  either  with  or  without  fric- 
tion. Absorption  takes  place,  of  course,  most  rapidly  at  those  places 
whore  the  skin  is  thinnest, — the  inside  of  the  thighs,  the  surface  of 
the  abdomen,  and  espocially  the  armpits.  Almost  the  only  remedy 
which  in  practical  medicine  is  introduced  into  the  system  in  this  way  ia 
mercury.  Absorption  will  take  place  through  the  akin  fVom  baths,  but 
so  slowly  that  this  method  is  never  made  use  of  in  the  constitutional 
trontmontof  disease, — unless  the  sulphur  baths,  somotimos  employed  in 
rheumatism,  impress  the  gencmi  system  by  absorption,  which  seems  to 
mo  doubtful.  Formerly,  medicines  were  sometimes  exhibited  by  placing 
thorn  on  blistered  surfaces,  beneath  the  ral-sed  cuticle;  but,  except  in  the 
instance  of  morphia,  bo  much  used  in  gastric  disturbance,  at  present  the 
endermic  method  is  very  rarely  employed. 

In  oJ-dor  for  a  medicine  to  be  absorbed  through  the  lungs  in  sufflcionl 
quantity  to  affect  llio  general  system  it  must  bo  in  the  form  of  vapor 
or  gas. 

For  local  purposes  medicines  are  applied  to  various  parte, — to  the 
ekin,  to  the  ear,  nares,  fnuces,  stomach,  larynx,  lungs,  rectum,  vagina, 
urethra,  etc.  For  the  last  three,  liquid  preparations  known  as  injccUoTiS, 
or  solid  ones  known  as  suppositories,  or,  in  caso  of  tho  urethra,  as  bougies, 
or  sometimes  as  urethral  suppositories,  aro  employed. 

For  the  purpose  of  making  local  appUcationa  to  the  roepiratory 
organs,  atomization  is  very  commonly  practised.  Many  forms  of  appa- 
mtus  are  in  use,  but  the  principle  in  all  of  them  is  the  same.     A 


PHBLIMINART  COTfSIDERATIONS. 


105 


rapid  current  of  ftir,  or  of  stcftm,  is  forcibly  ejected  fVom  a  horiKonlai 
pipe,  tbrougb  a  capillary  orittoo,  directly  across  a  similar  openiug  in  a 
vertical  tube.  The  rush  of  the  vapor  over  this  second  orifico  forms  a 
vacuum;  ibo  fluid  into  which  the  base  of  the  vortical  tube  is  set, 
rushing  up  to  fill  this,  is  sucked  or  drawn  out  through  the  orifice,  and 
as  it  emerges  is  broken  into  a  fine  spray,  and  is  carried  along  by  tho 
current  of  air  or  steam  into  a  mouthpiece,  at  which  sits  the  patient. 
It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  carry  medicinal 
BubstAuccs  not  merely  into  the  larynx,  but  into  the  lungs  themselves. 
Volatile  medicines  vaporized  by  heat  are  also  sometimes  employed  in 
the  treatment  of  lung-afTuctions. 

There  ore  various  classes  of  agencies  which  so  modify  the  action  of 
drugs  as  to  necessitate  their  consideration.  Such  aro  discaw.  climate, 
habit,  tompcrnment,  idiosyncrasioa,  scx^  ago,  time  of  adminiiitration, 
and  emotions. 

Disease  often  fortifies  the  system  against  the  notion  of  remedies,  so 
that  the  dose  has  to  be  greatly  increased  to  obtain  perceptible  effects. 
Thus,  pain  or  delirium  tremens  will  interfere  greatly  with  the  produc- 
tion of  narcotism  by  opium;  or  spinal  diaeaiw  with  purgation.  Disease 
may  altogether  prevent  the  action  of  a  remody.  In  all  these  cases  two 
rules  should  never  be  lost  eight  of:  first,  never  give  the  medicine  in 
■uoh  doses  as  would  in  health  cause  death ;  second,  always  be  sure, 
before  giving  large  amounts,  that  the  remedy  will  not  make  matters 
worse  (as  a  drastic  in  intussusception). 

Climate,  by  producing  physical  habits  or  tendencies  in  tho  patient, 
often  greatly  influences  tho  proper  solection  and  doso  of  remedies.  It 
U  only  necessary  to  allude  to  tho  great  consumption  of  quinine  in 
malarial  regions  as  an  example. 

Mabit — including  mode  of  life — seems  to  ftlt«r,  as  it  were,  tho  very 
oonstituUon  of  man.  Not  only  doo6  it  give  typo  to  disease,  by  pro* 
dadog  habitual  plethora,  or  its  opposite,  but  it  also  fortifies  against  tho 
action  of  single  romedies,  or  whulo  classios  of  them.  Thus,  in  the 
opium-eater,  a  dose  sufHciently  large  to  kill  an  ordinary  man  iwrvea 
only  to  gratify  the  cravings  of  appetite.  Again,  a  man  accustomed  to 
one  narcotic,  as  alwihol  or  opium,  loses,  to  a  greater  or  less  degree,  his 
■usceptibility  to  all  narcotic  influence;  and  the  patient  whoso  bowels 
require  daily  to  be  moved  by  a  cathartic  finds  that  ho  reacts  more 
and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous  sjrstem 
blunted  by  exposure  and  toil  in  the  open  air  is  fur  leas  susceptible  to 
tho  action  of  remedies,  and  requires  larger  doses  to  influence  it,  than 
docs  the  delicate  organization  of  a  woman  weakened  by  indolence  and 
Inrury. 

Temperaments  are  poculiarities  of  organization  characterizing  classes 
of  individuals;  idiosyncrnsies,  peculiarities  belonging  to  single  individ- 
uals. This  ia  scarcely  tho  place  to  discuss  the  subject  of  temperaments, 
but  it  is  allowable  to  state  that  while  the  jthlegmaiic  person  is  no  more 
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eaeil/  moved  by  raodicinal  than  by  other  agencies,  the  nervous  indi- 
Tidual  Answcra  afl  quickly  to  the  one  as  to  tho  otbcr.  Idiosyncrasies 
seem  at  present  to  be  beyond  law.  They  are  often  very  romartcablo, 
and  a  knowledge  of  them  is  most  important  for  the  practitioner. 
Thus,  a  relative  of  the  author's  is  thrown  into  tho  most  alarming 
fainting-fits  by  eating  even  so  much  butter  as  would  be  ordinarily  used 
as  a  dressing  for  vegetables  at  dinner.  Some  persons  are  poisoned 
by  tho  slightest  touch  of  turpentine,  others  are  frightfully  salivated  by 
a  mere  particle  of  a  mercurial.  These  idiosyncrasies  are  numerous, 
cannot  be  foreseen,  and  are  often  very  important:  hence  the  necessity, 
in  prescribing  for  an  unfamiliar  patient,  of  always  asking  as  to  his  or 
her  peculiarities. 

Sex  modifies  all  diseases  connected  with  tho  organs  or  tho  pro- 
cess of  generation,  hut  it  also  docs  more.  Worann  is  more  impres- 
sible, loss  robust,  with  less  power  of  rosijiting  external  agencies,  than 
is  man.  Consequently,  the  dose  for  her  should,  as  a  rule,  be  leas  than 
that  for  him.  Tt  is  needless  to  remark  hero  at  length  on  the  necessity 
for  abstinence  fn>m  strongly  perturbing  remedies  during  pregnancy  or 
at  menstrual  periods. 

Agty  of  course,  modifies  Tnateriatly  tho  dose.  The  rule  of  Dr. 
Young,  tho  one  which  is  the  most  practical  and  generally  useful,  is 
to  add  twelve  to  tho  ago  and  divide  the  age  c.y  the  result.  Thus,  a 
child  one  year  old  would  require  one-thirtoonth,  one  thiTO  years  old 
three-fifteenths,  of  the  amount  necessary  for  an  adult.  Other  rulea 
have  been  invented,  but  tho  only  one  which  is  at  all  practical  is  tho 
following,  propa'icd  by  Dr.  K.  0.  Cowling  (American  Practitioner,  vol. !.): 

"The  proportionate  dose  for  any  age  under  ndult  life  is  represented 
by  the  number  of  tho  following  birthday  divided  by  twenty-four:"  i.e., 
for  one  year  it  is  ^=  ^;  fur  two  years,  ^  =  ^]  for  three  years,  ^=r^; 
for  five  years,  ^  ^  J. ;  for  eleven  years,  ^  ^  |,  olc. 

Professor  Clurko  (^Boston  Med.  and  Sur^.  Journ,,  1872)  has  proi)oscil 
a  rule,  which,  although  probably  more  accurate  than  either  of  those 
^ivon,  seems  too  cumberHome  for  ordinary  purposes.  It  is  based  upon 
relative  weights: 

"  Assuming  the  average  weight  of  an  adult  to  be  one  hundred  and 
fifty  pounds,  for  whom  an  appropriate  dose  is  1,  or  one  drachm,  tho 
dose  of  moat  modicincs  must  be  increased  or  diminished  in  the  propor- 
tion of  the  weight  of  tho  patient  to  that  number  of  pounds.  This  pro- 
portion is  represented  by  a  ft-action  whose  numerator  is  the  patient's 
weight  and  whose  denominator  is  150.  If  a  child  at  birth  weighs  six 
[►ounds,  the  appropriate)  dose  for  it  would  be -j-H'  or  ^;  if  it  woigha 
ten  pounds,  ^Ij/V)  or  ■^.  A  child  two  years  old,  weighing  twenty  pounds, 
would  require  ■^^,  or  about  f  of  an  adult  dose;  or,  more  precisely,  ^. 
A  person  whose  weight  is  two  hundred  pounds  should  have  ^^,  or  I J 
of  an  nverago  adidt  dose.'' 

It  must  never  bo  lost  sight  of  that  children  bear  narcotics  very 
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badly,  and  that  the  donee  of  Buch  remedies  for  them  should  always  bo 
proportionally  smaller  than  for  the  adult. 

Time  of  Administration. — Absorption  takes  place  most  rapidly  in  aii 
empty  Btomach,  and  consequently,  when  rapidity  of  action  is  desired, 
the  modicine  should  be  given  under  such  circumstances.  Thus,  a  pur- 
gative acta  Booneet  when  given  before  breakfast  Substances  which 
are  irritating  to  the  stomach  should  always  be  administered  not  only 
properly  diluted,  but  also  when  the  viscus  is  filled  by  a  mass  of  food, 
which  may  serve  still  ftirther  to  lessen  their  concentration.  Honc« 
f)tich  remedies  as  iodine  and  arsenic  are  preferably  exhibited  nf>er 
meals.  On  the  other  hand,  whenever  a  remedy  is  especially  intended 
to  act  on  the  mucous  membrane  of  the  stomach,  it  should  be  given 
when  the  viscus  is  empty.  Again,  some  drugs,  such  as  iron,  are  best 
dissolved  by  tho  acid  gaatrio  juice,  and  it  is  a  matter  of  some  impor- 
tonco  to  place  them  in  the  stomach  after  eating,  when  tho  process  of 
rli^tion  is  most  vigorous. 

Mental  Etmtion. — Space  is  wanting  to  discuss  at  any  length  tho 
inflaoDCO  of  tho  imagination  upon  tho  action  of  romodlos;  and  tho 
reader  mnst  bo  roforrod  to  tho  delightful  book  of  Dr.  Tuko  for  illustra- 
tioDB.  Suffice  it  to  state  that  a  positive  announcement  that  a  remedy 
will  have  a  certain  offcct  has  ofton  a  most  ronmrkablo  inQucnce  in  pro* 
ducing  that  effect,  ospocially  on  persons  of  ncr\-ous  organization  and 
of  not  too  great  culture  to  have  faith.  I  havo  given  a  hypodormio 
injection  of  a  grain  of  morphine  to  a  mon,  induciiig  a  degree  of  hyp- 
notism, and  the  next  day,  doubling  tho  size  of  the  injection  but  with- 
Irawiug  all  morphine,  have  caused  a  much  more  intense  cflccU 


On  thk  Abt  of  Presceibino  Medicines. — In  tho  practical  use  of 
remedies,  very  much  depends  upon  the  methods  of  their  combination, 
and,  so  far  as  concerns  the  reputation  of  the  physician,  no  little  im- 
portance is  to  be  attached  to  tho  mere  proscription- writing.  The 
recipes  of  the  maatcr  are  very  widely  scon,  and  he  who  is  incorrect  in 
the  grammar  or  spoiling  of  his  English  or  Latin,  or  departs  without 
reason  ftom  the  traditional  furms,  lays  himself  open  to  ridicule,  than 
n-bich  nothing  is  more  damaging.  A  crooked,  bad  chirography  is  tho 
traditional  mark  of  literary  fame;  but  absolute  plainness  sliould  be  a 
tine  qua  non  in  tho  writor  of  prescriptions.  This  should  also  npply  to 
abbreviations :  those  shouhl  bo  of  such  a  character  as  not  only  to  bo 
readily  made  out,  but  also  to  be  so  evident  as  to  afford  no  shelter  to 
the  apothecary  whoso  carelessness  has  led  to  serious  error.  In  the 
cttfo  of  alkaloids  and  other  powerful  remedies,  the  chief  name  at  least 
should  be  written  in  full.  In  writing  tho  prescription,  all  the  ingro- 
dienta  should  first  bo  put  down,  then  the  number  of  doses  shonld  be 
docido'l  upon,  and  the  individual  amounts  of  each  substance  marked 
uriMim.  It  is  a  very  good  custom  always  to  place  first  upon  the  list 
tho  strongest  of  the  drags  employed.    Without  farther  comment,  the 
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foIlowiDg  recipes  are  appended,  simply  as  oxamploB  of  tbe  method  of 
writing  prescriptions:  the  first  two  only  aro  given  in  full,  with  dat 
Bignature,  etc. : 


Join  6iitTi.  Esq. 
B  Tr.  oftsttutftdU,  fjuj 

Tr,  ferrleblor.,  fju, 
U. 
8. — Kft««ii  drape  thre*  iinm  k  imy. 
Joly  J,  IS88.  8.  W.  W. 

Jonir  JoxBti,  Bm}, 

Byr.  MoegiB,  ift  f^lj 
J.iq.  Dorpbln*  ni]|ih.,  f^M; 
Syr.  tolaUn^  q.  i.  kd  f  jIU. 
M. 

R — DM««rt«pooDibl  fwir  Uu«  «  dty. 

July  1,  1888.  R.  6.  X. 

K  01.  monliaa,  fjU  i 

01.  unjgAaXm  unsrai,  gU.  tI  ; 

U.  ct  n.  unuk. 
?. — ^Tftblwpoonfal  thrM  tlnei  «  dnj. 

B  C«r*t.  M&thuidla,  q.  i. 
yt.  AinplutTiin)  tii  X  It  »&•• 
S.— Um  u  dincMd. 

K  Eztr.  «binit«,  ^.  »; 

fitrjohniiui^  gr.  i ) 

Fcrri  pulr.,  3*! 

Olwrw.  pip«ri*,  gt,  tUL 
M.  (i  R.  mas.  in  pil,  xx  dir. 
S. — One  htttn  ia«I<. 


B  QalDinn  mlpb.,  gr.  xxsrif 

Tr.  f«rrloblotUl,f3Ul; 

Oljrarlal, 

Srrapi,  il  fjtu. 
M. 
B. — I>Mi«i1vpooorol  ftft«r  TBwb. 

Q  HjdrftTg.  «lil.  mitUt  (r.  Ti| 

S&oebari,  q.  •. 

31.  ct  ft.  pair.  ri. 

S.— Ua«  M  dlnoUd. 

fi  Aeldi  Unaloi,  3L 
PL  pntr.  in  chArt.  tI  dlr. 
8.- -U)«M  directed. 

Q  Extr.  ooloeynth.  eomp.,  £T.  xUf 

ExU.  beUodonnK,  gr.  11 ; 

Aliiiu,  gr.  zrtii; 

01.  uryopbyl.,  {tt.  liU 
M.  et  ft.  pll.  xiL 
8.^0ii«  ftt  bedtlmi. 

B  BeniiB,  3ni| 
Mftcoeail  tiilpbatli^ 
MooiuD,  U  ^n ; 
FaniooU,  3<( 

AquK  bnlHootU,  0««.  ^^^ 

Mtoera  p«r  bonm  in  rwe  [flv1t«r  ehuo  «l 
eoU. 

8,'—Bla«k  Dramgkt,      Dote. — A  tescnphl 
«r«i7  lix  boors,  ddUI  It  opermlM.* 


The  art  of  combining  reraedios  is  not  a  difflcnlt  one ;  but  in  prao- 
tico  certain  principles  should  not  be  lost  sight  of.  Chief  of  these  are, 
to  proflcribo  as  fow  romedios  as  poMlble,  and  to  use  no  poworftil  drug 
without  ft  vory  distinct  idea  of  what  it  is  intended  to  do.  Whenever 
it  is  desired  to  give  a  powerful  remedy  in  inoreaaing  doses  until  ita 
physiological  effect  is  produced,  it  should  always  be  given  by  itself. 
Thus,  it  may  bo  necessary  to  give  arsenic  bo  as  to  impress  the  system, 
at  the  same  time  that  iron  is  indicated ;  but  the  two  remedies  should 
be  given  separately,  eo  that  the  dose  of  either  can  be  inoreased  oi 
diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  long  ago 


*  Thus  prMoriptioBS  are  printed  u  iwually  wriltes,  vltb  ^breriatioai.  Tbe  AilI  sea- 
tenets  of  dlrvctioos  to  tbe  ipothecery  a.ni — Misce — Hieee  et  fiet  emnUio — Pikt  etaplattruK 
ill  X  i*  uooluum — MUso  et  list  na«s  la  pilulu  rlginti  dirldcods — Mlice  el  lU&t  palvHei 
•ex — Pikt  pulvU  In  cbjirtulu  sex  divldendui — MUee  el  finnt  pllulv  dnodeelm. 
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cDUodated  by  Br.  Paris,  but  are  to-day  as  imperaLive  as  ever.  Kedi- 
oiDM  are  oombiDod : 

Fir&t.  To  augment,  correct,  or  modify  tbe  action  of  a  modicino. 
Tfaua,  purgattTOB  act  much  more  kindly  when  a  number  of  thorn  ara 
united  together.  The  chief  reason  of  this  probably  is,  that  as  dif- 
ferent remedies  afiect  different  portions  of  the  gut,  the  whole  intestine 
ifl  best  reached  by  a  union  of  the  diverse  substances.  lb  may  take  an 
intense  irritation  of  the  mucous  membrane  to  purge  as  actively  as  does 
a  mild  irritation  of  both  the  mucous  membrane  and  the  muscular  coat. 

There  are  poweHUl  medicinee  which  act  similarly  upon  some  parts 
of  the  organism  but  dissimilarly  upon  other  parts.  By  combining  such 
remedies  powerful  offecta  can  be  obtained  at  the  points  whore  the  two 
lines  of  action  cross  each  other,  without  influencing  to  a  great  extent 
other  portions  of  the  system.  Thus,  chloral  produces  sleep  by  its 
action  upon  the  braiu,  and  also  has  a  distinct  influcuco  upon  the  heart, 
but  none  upon  the  intestinal  tract.  Morphine  acts  upon  the  bratn,  and 
docs  not  inlSueDce  tbe  heart,  but  has  a  powerful  effect  upon  the  intes- 
tinal tract.  By  combining  chloral  and  morphine  we  got  an  OTorwhclm- 
ing  conjoined  influence  upon  the  brain  in  producing  sloop  with  the  least 
possible  disturbance  of  the  heart  and  of  the  intestinal  tract. 

Secondly.  To  obtain  tbe  joint  action  of  two  or  more  diverse  romw- 
dies.  Thus,  in  a  cuugb  mixture,  murphino  may  be  included  to  quiut  the 
cough,  while  ipecacuanha  and  squill  (in  accordance  with  the  first  prin- 
ciple) are  added  to  aflcct  the  mucous  membrane.  The  application  of 
this  principle  requires  caution,  or  the  practitioner  will  be  led  into  thai 
chief  abomination,  polypharmacy.  It  is  won^e  than  Aitile  to  attempt 
to  prescribe  for  every  symptom.  It  is  the  underlying  cause  of  the  dia* 
order  or  the  understratum  of  bodily  condition  which  must  be  sought 
out  and  proscribed  for  simply. 

Thirdly.  To  obtain  a  special  combination  which  la  really  a  new 
remedy,  or  which  experience  has  shown  acts  almost  as  a  new  remedy. 
Thus,  when  to  iodide  of  potassium  in  solution  oorrosive  sublimate  is 
added,  a  now  chemical  compound  is  formed,  which  esperionco  has 
shown  to  bo  of  groat  value  in  syphilitic  diseases.  Griffith's  anti-hoctio 
mixture  is  another  instance  of  the  use  of  chemical  changes,  the  proto- 
earbonato  of  iron  being  formed  out  of  the  sulphate  of  the  metal  and 
the  carbonate  of  potASsium.  In  the  famous  Dover's  powder  no  chem- 
ical change  occurs,  but  the  ordinary  action  of  opium  npon  the  skiB  is 
ao  enbsnoed  that  the  combination  may  be  looked  upon  almost  as  a  new- 
Temsdy. 

Fourthly.  To  afford  a  suitable  form.  Thus,  acacia  Is  added  to 
make  an  emulsion,  or  oonfoction  of  rose  to  make  a  pill.  Id  tbe  choice 
of  excipients,  care  should  be  exercised  to  select  a  substance  fVee  fVom 
Biedical  properties,  having  no  chemical  incompatibility  with  the  modici* 
nal  ai*ent,  and  of  suitable  physical  character.  Bread-cnimbs  often 
make  a  good  basis  for  pills ;  but  with  nitrate  of  silver  they  are  chomi* 
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cally  incompalibic,  on  account  of  the  chtoridos  in  them.  When  writing 
a  proscription,  the  utmost  caro  should  be  taken  to  uao  such  cxcipients 
that  the  combination  shall  not  only  bo  attractive  to  the  eye,  but  also 
as  Ultlo  repulsive  to  the  palate  us  may  bo.  Whenever  possiblo,  the  pill 
form  should  bo  employed  with  bitter  or  disagreeable  medicines.  The 
pill  may  bo  readily  coated  with  silver-foil ;  tonic  pills  may  bo  coated 
with  iron  by  shaking  or  rolling  thorn  in  fcrri  pulvis  while  sofl  and 
sticky.  £ugar-coal«d  pills  and  "  compressed  pills"  are  liable  to  got 
BO  hard  and  insoluble  that  thoir  uao  requii'oa  caution.  In  regard 
to  mixtures,  flavoring  oils  should  bo  freely  used,  and  the  power  of 
glycorin  to  couceal  tho  dlsagrecablo  taate  of  many  substances  should 
be  reniembared.  The  recent  introduction  of  capsules  fur  the  adniinlft- 
trutiun  of  naurioous  medicines  is  a  pharmaceutical  improvement  of  the 
first  rank,  These  capsules  occur  in  two  forme.  Mard  capsules  ai» 
prepared  to  be  filled  extemporaneously.  They  can  be  mode  largo 
enough  to  hold  ten  minims,  although  this  sise  cannot  be  easily  swal- 
lowed by  every  person  without  a  little  training.  The  sot^,  flexible 
capsules  are  filled  by  the  manufactuiing  chemists.  They  can  bo  readily 
swallowed  by  most  persons  up  to  the  size  of  ono  druchra.  Not  only 
may  solid  preparations  be  given  in  capsules,  but  also  ossontial  oils, 
volatile  liquids,  fixed  oils,  and  fluid  extracts ;  Indeed,  almost  any  liquid 
the  dose  of  which  is  not  too  large. 

Jncompatil/ilities.^ln  combining  romedies,  the  subject  of  incompati- 
bilities must  never  bo  lost  sight  of.  The  kinds  of  incompatibilities  are 
two  in  number, — physiological  and  chemical.  The  first  of  tbeso  it 
would  i-oquiro  large  space  to  discusa  fully,  and  any  ono  familiar  with 
the  text  of  tho  book,  if  poesessod  of  the  sUghtost  reasoning  powers^ 
can  readily  make  all  necessary  deductions. 

In  many  works  on  materia  medica  long  lists  of  chemical  incompati- 
bilities are  given  in  the  accounts  of  individual  drugs.  These  lists  have 
seemed  to  me  useless,  as  I  have  never  met  with  a  student  who  could 
commit  and  retain  them.  Moreover,  they  contain  so  much  mfitt«r  of 
no  practical  use  that  the  valuable  portion  is  hidden  out  of  sight.  A 
certain  amount  of  chemical  knowledge  is  essential  tu  the  student,  and 
is  not  to  bo  taught  in  a  book  like  the  present.  He  who  would  igno- 
ninlly  combine  sulphuric  acid  and  a  carbonate  needs  to  re-study  his 
chemical  text-book.  All  that  I  sbuU  do  hero  ia  to  point  out  certain 
principles  and  a  few  especial  reactions.  The  following  rules  may  seire 
for  a  guide : 

Soluble  salts  which  can  by  mntual  decomposition  form  an  insoluble 
compound  will  undergo  such  deeompoeitlon  when  thoy  meet  in  solu 
tion,  and  will  precipitate,  unless  in  some  very  rare  instances,  in  which 
A  double  salt  is  formed. 

Soluble  salts  which  are  not  capable  of  forming  an  insoluble  salt 
never  precipitate,  and  rarely  undergo  decomposition,  when  they  meet 
in  dolutiou. 
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Mineral  acida  dooompose  salts  of  the  weaker  (carbonic,  aootic,  «tc) 
ftcida,  and  form  ethers  with  ak-ohol  iiDd  alcobolio  propnrations. 

Alkalies  procipitaio  the  alkulolds  and  the  soluble  non  alkaline  me* 
t«Uic  salu. 

Glucosidts,  such  OS  aantonio  and  colocynthin,  should  not  be  pre* 
6oribcd  with  free  acids  or  oinulsiu. 

Tdnnic  acid  and  all  substances  containing  it  are  incompntiblo  with 
alkaloids  and  di'uga  cootainiag  them,  with  albumen  and  golatin,  and 
with  most  soluble  mctAliic  salts  used  in  medicine. 

Iodine  and  iodidea  are  incompntiblo  with  the  alkaloids  and  tho  sub- 
fftaocsH  containing  thorn,  as  well  as  with  most  soluble  metallic  salts. 
Th;i  iodide  of  potassium*  should  always  bo  prescribed  alono,  or  only  in 
combination  with  corrosivo  sublinmto  (with  which  it  forms  a  double 
salt),  or  with  iodine  itself. 

Tinctures  and  other  akohdic  preparations  containing  resin  precii>itato 
the  latter  when  water  is  added. 

Sitrate  of  silver  should  always  be  prescribed  alone,  or  in  combina- 
eion  with  opium  or  extract  of  hyoscyamus  only.  Most  vegetable  extrocta 
decompose  it,  and  with  crenaote  it  is  said  to  make  an  explosive  compound. 

Corrosive  sublimate  is  incompatible  with  almost  everything,  and 
should  be  given  in  simple  syrup:  even  the  compound  syrup  of  sarsa- 
poriUa  is  said  to  docomposo  it. 

Syrup  of  s^utVf^contaiDiDg  acetic  acid, is  iBCompatiblo  with  carbonate 
of  anunonium,  but  not  with  the  chloride. 

Acetate  and  subacctate  of  lead  aro  incompatiblQ  with  almost  every- 
thing,  but  aro  uoTerthclosa  iHquontly  uBod  in  lotion  with  opium,  tho 
inAoluble  compound  formed  being  iherapoutically  active. 

Vegetable  infusions  are  gonorally  incumpallble  with  metallic  salts. 

Classification. — In  every  treatise  on  therapeutics  some  motbod  of 
arranging  tho  individual  drugs  is  necoesary.  In  oarlior  editions  of  this 
work  I  stated  that  no  satisfactory  classidcatiou  of  drugs  soouied  possi- 
ble  with  the  then  ojcistont  knowledge  of  tho  subject.  Oui-  acquaiutonco 
with  therapeutic  agents  and  their  action  upon  the  orguiiiHiu  has  onor- 
mooaly  iucreasod  in  the  last  two  decades,  and  it  has  appeared  to  mo 
that  at  present  we  can  approach  much  moro  closely  to  a  really  scientific 
arrangement  than  was  before  pos^blo.  I  have,  therefore,  arraogod  the 
book  in  accordance  with  the  scheme  directly  heroaitor  set  forth.  Somo 
of  tho  families  as  here  defined  are  not  thoroughly  natural,  but  most  of 
the  groups  have  much  of  unity  in  themselves,  and  of  propriety  in  their 
rolatious.  Thus,  anlispssmodics  are  little  letter  than  a  heap  of  incon- 
gruities, but  deltrifacients  ore  singularly  united  together  and  opposed 
to  somnifacients,  while  antipuriodics,  perhapti,  ought  to  bo  merged  In  the 
alteratives,  with  which  ihx-ough  arsenic  they  aru  closely  relalod. 


*  Daalh  hw  raraltad  from  ft  prMn-!|>Uoi>  eoataising  ilryobBins  kad  iodlda  of  poUaalBBf  tU 
lib«  ilkAloii  tWlDS  Ult«D  At  ttie  iMt  dOK. 
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DiTiaroN  I. — Ststeuio  Rehbdies,  eubstaoces  which  act  on  the 
solid  or  Quid  tissues  of  tbo  body.  ^M 

Division  II. — ExmANEoua   Reuedies,  subaLaucca  which  are  endlH 
ployed  to  act  oa  socrotiooa,  oxcrctiooa,  or  other  liquid  or  aolid  bodiai 
which  aro  uot  human  tiaauoa. 


SYSTEMIC  REMEDIES. 


Class  I. — General  Kemedies,  druga  which  affect  the  Ussaea  of 
tho  body  generally  or  uuch  orfranizeU  ayetteum  aa  reach  all  portiona 
the  body. 

OuDBR  I. — Nervines,  drugs  which  affect  the  nervous  systom. 

Obder  II. — Cardiants,  drugH  which  aflect  the  circulation. 

Obdeh  ItI.^iV'uirwn^«,drug8  which  affuct  tho  nutritive  moremcnta 
of  the  body. 

NERVINES. 


A.  Modicinea  which  act  upon  tho  cerebrum. 

B.  Mudicinos  which  act  on  tho  lower  or  norvo-muacular  apparatus. 


of 
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Familt  I. — Antispasmodics,  feeble  cerebral  stimulants  which  are  om> 
ployed  for  tho  relief  of  minor  spasms  and  other  nervous  symptoms,  tb^H 
result  of  insufficient  nervo-power.  ^| 

Family  II. — AniBsthetics,  drugs  which  are  used  for  tho  productioD 
of  antcsthoaia.  ^^ 

Fahilt  III. — Somnifacients,  drugs  which  when  in  sufficient  do8i^| 
pi-oduce  doop  sleep  without  delirium. 

Fauilv  IV. — 2)dirifacient&,  drugs  which  when  in  sufficient  di 
produce  delirium,  followed  by  stupor. 


B. 


F^^MiLY  V. — Exeito-motori,  drugs  which  produce  violent  totoniq 
spasms. 

Fauilt  Yl^^'Depre&so-mQtors,  drugs  which  cause  pamlysta. 

CARDIANTS. 

Pahilt  I. — Cardiac  StimulantSt  drugs  which  increase  tho  ai-to 
prvasuro. 

Family  II. — Cardiac  Depressants,  di-ugs  which  lower  tho  artori 
pressure. 

NUTRIANT3. 

FAMaT  I. — Astringents,  drugs  which  call  into  exorcise  tho  vital  func- 
tion of  contractility. 

Family  II. —  Tonics,  drugs  which  so  influonco  nutrition  as  to  inc 
the  vital  power. 
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Faiult  in. — Alteratives,  drugs  which  so  modify  nutrition  aa  to 
oTeroome  cortain  chronic  pathological  proccseee. 

Faxilt  17. — AntiperiodicA,  drugs  which  bo  modify  nutrition  as  to 
OTorcomo  tho  ofTectB  of  malarial  poisoning. 

Fahilt  v. — Antipyretics,  drugs  which  so  moiify  nutrition  as  to 
orercome  febrile  movoments. 

OuLBS  n. — ^LooAL  RBKBona,  drugs  wbicK  afleot  one  organ  or  ap- 
paratus moro  or  less  isolated  fVom  the  remainder  of  the  body. 


Fxuthx 

it 


I. — St<machici.* 
11. — Emetics. 
«        in.— Otthartics, 
*'         lY.— Diuretics. 
"  v. — Diaphoretics. 

"         yi.— Expectorants. 
"       VII. — Bmmenagoguss, 
«     V  III.— Oxytocics. 
"         IX. — Sialagogues. 
"  X.— .arAinw. 

"        XI. — Epispastics. 
»      XlL—RubefacieiUs. 
«     XllL— Eschar  otics. 
"      XlV.—DemulcenU. 
XV.— Emollients. 
"     XVL—Protectives. 


BXTEANBOUS  REMEDIBS. 

Faxilt       I. — Antacids. 

"  ll.^Anthdmintics. 

"         m.—Digestants. 
«        IV.— Absorbents. 

V. — Disinfectants. 


*  Tb«  d«liUioat  tt  not  gircn  in  thaM  fkmUi«a,  w  tb«j  nra  old  and  well  kooTn  u4 
Ikaij  Bun«  ihoir  Iha  reader  to  «rh&t  orgmaa  vacb  KppIiM.  [t  thoiild  bo  ttated,  bowerer,  thai 
ifat  ballj  •tonacAie*  eoDUiu  drag*  whiob  kr»  nvsd  limply  M  itimaluiti  to  tbt  gutn- 
lataatlial  tnet,  lucladtog,  tbenfbrv,  Sit^U  Biamn,  to  «Ued,  and  Ar«Ma(ua, 


DIVISION  L-SYSTEMIC  REMEDIES. 

CLASS  L-GENERAL  REMEDIES. 

ORDER  I.— NERVINES. 


FAMTT.Y  L-AJ^ISPASMODIOS. 

Undeb  the  name  of  Antispasmodics  are  grouped  in  this  treatise  a 
number  of  medicines  generally  of  very  feeble  powers,  but  of  frequent 
use.  In  certain  conditions  of  the  nervous  system — conditions  associated 
with  weakness  rather  than  with  simple  depression — ^the  nerve-centres 
appear  to  bo  more  susceptible  than  is  normal  to  external  impressions, 
as  well  as  to  those  impulses  which  originate  in  the  cerebral  centres 
themselves  and  are  connected  with  the  emotions.  As  a  result  of  this 
state,  various  symptoms  arise,  of  trifling  import,  but  often  apparently 
severe,  and  always  annoying.  Such  symptoms,  in  their  mildest  form, 
constitute  the  state  of  unrest  known  as  nervousness ;  in  their  severer 
type  they  may  rise  in  intensity  up  to  the  wildest  convulsion  of  hysteria. 
It  is  in  this  class  of  affections  that  the  so-called  antispasmodics  are 
useful.  As  the  condition  which  thoy  relieve  is  always  associated  with 
weakness,  they  are  often  spoken  of  as  "  nerve-stimulants."  In  r^ard 
to  most  of  them  there  is  but  little  evidence  of  their  increasing  power 
or  functional  activity. when  administered  to  healthy  individuals.  Some 
of  them  act  very  slightly  upon  the  circulation  when  given  in  veiy 
large  doses,  and  a  few  when  administered  as  freely  as  possible  induce 
slight  corobral  symptoms,  such  as  vertigo;  but,  except  camphor  and 
Hoffman's  Anodyne,  none  are  capable  of  producing  serious  poiwn- 
ing.  As  any  theory  of  the  method  in  which  the  hysterical  convulsion 
originates — of  its  immediate  causop  and  the  mechanism  of  its  produc- 
tion— would,  with  our  present  knowledge,  be  at  best  but  an  ingenious 
speculation,  tbo  safest  plan  in  regard  to  the  action  of  drugs  belonging 
to  the  class  now  under  consideration  is  to  accept  the  teachings  of 
clinical  oxporicnce  as  to  facts,  ond  to  avoid  theorizing  as  to  the  way  in 
u'liirh  the  results  aru  brought  about. 
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MOaCHUS-MUSK.    U.S. 

A  highly  odorous,  uactuous  substance,  obtainod  &om  tho  gUuds 
Bftuated  just  in  fh>nt  of  tho  preputial  orifice  of  the  Uoschua  moschtf- 
BTua,  or  iniisk>deer  of  Thibet.  The  genuine  mufik-sac  is  to  ho  diiitin- 
gutahed  from  imitaliona  of  it  by  tho  hairs  being  arranged  concentri- 
cally around  a  minute  orifice.  As  it  occurs  in  commerce,  musk  is  very 
greatly  adulterated. 

PavHioLooicAL  Action. — Musk  appears  to  act  upon  the  norrous 
lyitem  simply  as  a  mild  gtimulunt  and  antispasmodic.  Jorg  and  Suti- 
delio  have  exporimuutcd  with  it  upon  healthy  men  with  somewhat 
oontradictory  retiulta.  According  to  the  first-named  observer,  twenty 
grains  of  it  induce  oxliilaration  without  lassitude,  but,  according  to  the 
latter  authority,  may  cause  giddiness,  drowsiness,  and  lassitude.  Both 
observers  noted  a  slight  increase  in  the  frequency  of  the  pulse.  It  seoms 
to  m©  evident  that  the  action  of  musk  upon  tho  healthy  organism  is 
a  very  feeble  and  uncertain  one.  Yet  there  is  considerable  clinical 
evidence  that  when  the  nervous  system  is  exhausted  it  is  of  service  in 
calming  restlessness  and  equalizing  the  disturbed  balance  of  norvooa 
power. 

THSRAPirrics. — Musk  is  at  present  very  little  used,  but  it  is  strongly 
recommended  by  some  of  the  older  writers  in  various  spasmodic  afTee- 
tiona,  especially  in  hysterical  eonvutsions.  In  hiccough  it  has  been  con- 
sidered a  specific.  In  my  experience,  in  the  crisis  of  low  fevers  when 
the  fi^-mptoms  of  nervous  exhaustion  are  extreme  and  threaten  death, 
musk  is  a  very  valuable  remedy.  Thus,  in  advanced  typhoid  fever  a 
condition  sometimes  develops  in  which  the  pulse  is  exceedingly  feeble, 
and  the  temperature  has  a  tendency  to  rise  to  a  great  height,  but 
yields  almost  immediately  to  the  use  of  cold,  only,  however,  to  re- 
rnouQl  as  soon  as  the  cold  is  withdrawn.  I  hare  seen  musk  at  such 
lime  control  tho  temperature,  steady  the  pulse,  and  apparently  save 
life.  In  other  coses  of  advanced  fevers  the  powers  of  the  system 
entirely  give  out,  and  tho  patient  passes  into  a  condition  of  collapse, 
with  subnormal  temperature,  and  mayhap  coma-vigil:  this  state  I 
have  also  seen  relieved  by  musk.  Many  years  ago  Trousseau  recom- 
mended muak  very  highly  in  the  ataxic  pneumonia  of  drunkards.  In 
all  tflses  of  adynamic  pneumonia  with  wild  or  muttering  delirium  musk 
is  a  very  nsefhl  remedy.  From  ten  to  fitleen  grains  of  musk  (the  best 
attainable)  must  be  given  at  a  dose,  preferably  by  rectal  injection,  sus- 
pended in  mucilage.  The  effect  of  the  single  dose  lasts  about  six  hours. 
The  dose  of  the  Tincture  of  Musk  (^Tinctura  Moschi — 6  per  cent.,  U.S.) 
ia  from  one  to  twe  fiuidrachms. 


CASTOREru — Cantor, — Tho  preputial  follicles  of  the  beaver  are  pyri- 
fbrm  sacs,  occurring  in  pairs,  and  eonlaitiing  an  unctuous  material, — 
the  castor.    This  is  a  sub^^lance  allied  to  musk  in  its  physical  properties, 
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ftod  apparently  also  in  its  medicinal  qualities.  It  is  ccrtiunly  I«m 
efficient,  however,  than  musk,  and  Mr.  Alexander  (Percira^s  Materia 
Mcdica,  American  edition,  ISBti,  p.  949)  is  said  to  have  taken  a  quarter 
of  an  ounce  of  it  without  having  experienced  any  effact.  It  is  em* 
ployed  in  the  same  affoutiona  as  musk,  in  doses  of  fifteen  to  sixty  grains, 
fiUAponded  in  mucilage.  The  tincture  of  tho  U.  S.  F.  1870  was  stronger 
in  alcohol  than  in  castor. 


VALBRIAKA— VALBEIAl^l.   U.S. 

The  root  of  the  Taloriana  officinalis,  an  herbaceous  perennial  of 
Great  Britain.  It  consistii  of  a  short,  yellowish-white  rhizome,  with 
numemne  fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  The  active 
principle  of  valerian  appears  to  be  the  oil  of  valerian,  which,  according 
to  Flerlot,  consists  of  a  mixture  of  valerian  camphcno,  valerian  cam- 
phor, valerianic  acid,  resin,  and  water. 

ParsioLoaiCAL  Properties. — Upon  cats  valerian  has  a  very  ex- 
traordinary' effect,  attracting  them  ati-ongly,  and  greatly  exciting  thoii 
sexual  passions.  It  is  possible  that  this  action  b  suggestive,  due  rathei 
to  the  rcacmblance  of  the  odor  to  that  of  the  animals  during  sexual 
excitftmeut,  than  to  a  direct  action  of  the  drug.  Yaleriaiiic  acid  given 
to  rabbits  in  large  doses  produces,  at  first,  a  slight  acceleration  of  the 
puLso,  which,  with  the  respiration,  afterwards  becomes  less  frequent 
than  normal,  and  at  the  same  time  Uesitude  and  muscular  weuknees 
are  developed.  Enormous  doses  kill  rabbits  somewhat  suddenly,  or 
cause  fuiul  gasiro-euteritis.  According  to  the  experiments  of  Dr.  L. 
Butte,  the  extract  of  valerian  has  a  pronounced  ofioct  in  checking  the  de- 
struction of  glucoso  iu  the  blood  (^Compt.'Hind.  .*fcc.  .Btofo.,  vol.  iii.,  1891). 

TTpon  man,  large  doses  (3ii  to  3'')  "*"  «*»*!  *o  produce  a  feeling  of 
warmth  in  the  stomach,  and  sometimes  naosea,  vomiting,  and  colicky 
pains.  The  pulse  is  generally  slightly  quickened,  and  a  sense  of  ex- 
hilaration is  induced,  flccompaniod,  however,  by  formication  in  the 
hands  and  feet.  Tery  largo  amounts  cause  a  feeling  of  hoavinees,  and 
oven  of  pain,  in  the  head. 

TaEEAPEUTioa. — Clinical  experience  has  demonstrated  the  value  of 
valerian  as  a  means  of  relief  for  the  milder  forms  of  fHinctional  dis- 
turbance dependent  upon  a  weak  and  over-excitable  or  an  exhausted 
nervous  s^tcm.  In  the  state  of  nnreat  familiarly  known  as  '^nervowh 
neu,*^  by  soothing  and  quieting  the  patient,  it  will  often  indirectly 
procure  sleep.  In  hysteria  it  has  been  the  most  frequently  used  of 
modicines,  and  its  action  is  oftlimcs  most  happy.  It  has  also  been 
employed,  but  with  more  doubtful  advantage,  in  mania  a  potu,  and  in 
the  delirium  of  ttdijnamic  fevers.  In  those  cases  it  is  almost  invariably 
conjoined  with  more  powerful  remedies,  and  it  is  very  difficult  to  decide 
how  far  it  assists  in  procuring  the  beneficial  result. 

Aduinistration. — The  bust  proparatious  of  valerian  ore  the  fiuid 
extract  {Eztraclum   VaUriante  Flmd\tn\,  U.8.),  dose,  one  flnidrachm; 
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and  the  ammaniated  tincture  (Tinctura  VaUrutnee  Ammoniata — 20  por 
cent.,  U.8.),  dow,  one  to  three  tinidrachms.  The  dose  of  the  infusion 
u  a  wiueglaMful ;  that  of  the  simple  tinrture  (^Ttnctura  Valerianae — 20 
par  oeet^  U.S.)  ia  one  to  three  fluidrochms. 

AciDUH  Valkriamciim. —  Valerianic  Acid  ia  an  oily,  colorlesa  liquid, 
of  a  caustic  taste,  and  a  strong  odor,  resembling,  but  diffeiing  iVom, 
that  of  valerian.  It  is  made  by  the  actiou  of  chromic  acid  upon  amyli« 
alcohol,  by  a  Home  what  compliuated  process,  and  is  employed  .for  the 
ouuiufkcture  of  VaUrianate  of  Ammonium  (Ammonii  Vaterianas^  U.S.), 
a  white  salt  occurring  in  quadrangular  plates,  which  effloresce  in  a  dry 
and  deliquesce  in  a  moist  atmosphere,  have  the  odor  of  valerianic  acid 
aDd  a  sharp  sweetish  taste,  and  are  very  soluble  in  water  and  in  alcohol. 

THJiaApKCTica.— Dr.  W.  E.  Parke  (^Thenip.  Oaz.,  1887,  167)  in  some 
experimcnta  in  the  Uiboratory  of  the  University  of  Ponnsylvania  found 
thai  the  valerianate  of  ammonium  produces  in  the  frog  convulsions 
followed  by  general  paralysis,  both  the  convulsions  and  the  palsy  being 
due  to  an  action  upon  the  spinal  cord.  Brought  in  contact  in  a  con- 
centrated form  with  any  portion  of  the  nerve-tissue,  the  valerianate 
produced  rapid  death  of  the  part.  It  is  very  uncertain  how  far  those 
rosnlta  were  due  to  the  ammonia,  and  how  fur  to  the  valerianic  acid. 
Tb«y  throw  no  light  upon  the  therapeutic  action  of  the  drug,  which 
WM  originally  introduced  by  M.  B^clat,  of  Paris,  as  a  remedy  for 
neuralgia.  It  haa  since  been  need  very  largely  for  nervous  headache  and 
in  hysteria.  It  appears  to  be  about  equivalent  to  valerian,  but,  unless  it 
be  in  nervous  beodachoe,  is  lees  efficient.  The  Aom  of  it  is  ton  grains, 
which  is  generally  adminlsterod  in  the  form  of  an  elixir. 

ASAFCBTIDA-ASAPBTIDA.    U.S. 

An  exudation  obtained  by  incising  the  living  root  of  the  Ferula 
^arthox,  an  umbelliferous  plant  of  Afghanistan.  It  occurs  mostly  in 
Irregular  opaque  masses  of  a  dull  yellowish-  or  pinkish-brown,  white 
when  freshly  broken,  of  a  bitter  acrid  taste  and  a  strong  garlicky 
odor.  Even  this  lump  asaftlida  ia  largely  composed  of  tears  aggluli 
nated  together;  sometimes  these  tears  are  distinct  and  separate,  when 
Ihoy  constitute  the  variety  known  as  asafetida  in  tears.  Afiafotida  is 
composed  chiefly  of  gum  and  resin,  but  its  properties  are  in  groat  part 
line  to  the  volatile  oil,  of  which  it  contains  from  3,5  to  4.&  per  cent. 

i'DTsiOLoaiOAi.  Action. — When  taken  into  the  stomach,  aaafetida 
act«  as  a  local  stimulant  and  carminative,  and  oa  this  aceount  is  in 
some  partd  of  the  East  used  as  a  condiment.  The  oil  is  without  doubt 
absorbed.  The  evidence  as  to  itd  action  upon  healthy  men  is  both 
6canty  and  contradictory.  Thus,  while  M.  Pidoux  took  half  an  ounce 
In  a  single  dose  without  perceptible  elfuuts  other  than  to  render  his 
•ecretioQs  horribly  olfousive  for  two  daj's,  Jdrg  and  his  disciples  found 
that  in  twenty-grain  doses  tt  produced  gastric  uneasiness  and  pain  with 
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alvine  dejeotions,  increased  the  pnlse-fVoquency  and  uiimal  warmth, 
quickened  the  respiration,  and  caused  headache,  giddiness,  and  orotic 
excitement. 

TnEBAPEUTica. — Clinical  experience  has  abundantly  proved  that  asa- 
fctida  is  one  of  the  most  efficient  of  the  Bo-called  antispasmodics,  and 
may  be  given  to  fiillSl  the  same  indications  as  valerian  in  functional 
^pasMi  in  hysteria,  and  in  nervousness.  It  differs  f^om  valerian  in  hav- 
ing a  much  more  decided  action  upon  the  mucous  membranes.  It  is 
an  exceMent  carminative,  and  in  the  form  of  injection  is  constantly  used 
for  the  relief  of  ttfmpanites.  It  also  in  small  doses  increases  the  appe- 
tite, and  affbrds  relief  in  dyspepsia,  with  flatulent  colic  and  costiveneas, 
of  the  aged  or  hysterical.  Aa  a  stimulating  expectorant  and  antispaS' 
modic,  it  is  useful  in  whooping-cough  and  in  chronic  bronchial  catarrh.  It 
IB  especially  efficient  in  palliating  the  latter  afTection  as  occurring  in 
old  people,  when  the  diflSculty  of  breathing  is  paroxysmally  increased 
by  Hpaani  of  tho  bronchial  tubes.  In  in/anCile  convulsions  and  in  severe 
infantile  colic,  aaafcUda  enemata  (f5ii  to  fjss  of  the  milk)  are  exceed-^ 
ingly  useful  and  harmless. 

Administration, — ^Tho  Pills  of  Asafettda  {PHula  Asafcetidte,  U.S.] 
each  contaiu  three  grains :  from  two  to  four  may  be  given  at  once. 

The  dose  of  the  mixture  or  milk  of  asafdida  {Smulsum  Asafcetidee— 
4  per  cent.,  U.S.)  is  half  to  one  fluidouuco;  for  ii\jeotioDs,  one  to  three 
fluidounces ;  that  of  the  tincture  (  Tinctura  Asafcetidct — 20  per  cent., 
U.S.),  half  to  one  fluiiimelim.  The  suppositories  contaiu  the  equiva- 
lent of  forty  minims  of  the  tincture.  Bmplastrum  Asafcetidce  is 
externally, 

OAMPHORA— CAMPHOR.  U.S. 

Camphor  is  obtained  in  China,  Japan,  Cochin  China,  the  Sunda 
Islands,  etc.,  by  boiling  the  comminuted  wood  of  the  root,  stem,  and 
branches  of  the  Laurus  Camphora,  and  skimming  off  the  camphor  aa 
it  rises  to  the  surface  of  the  water  when  cooled.  This  camphor  is  then 
partially  purified  by  sublimation,  and  comes  into  commerce  as  crude 
camphor,  which  is  in  grains  of  a  whitish  or  pinkish  color,  and  is  finally 
purified  by  sublimation  with  lime.* 

Btifincd  camphor  (or,  as  it  is  commonly  called,  camphor^  occurs  io 
ditiks  or  hemispherical  bowl-like  translucent  masses,  of  a  fibrous  or 
granular  fmcture.  Its  taste  is  hot  and  peculiar;  its  odor  very  strong 
and  characteristic ;  it  is  volatile,  inflammable,  tough,  but  readily  pul- 
verized on  the  addition  of  a  few  drops  of  alcohol ;  melts  at  347*  F. ; 
is  soluble  in  one  thousand  parts  of  cold  wator,'|'  in  one  part  of  strong 


*  A  T&notr  of  camphor,  u  veil  m  of  oucplior  oil,  yielded  by  tht  DrjobAlutopi  Cunpbon, 
U  Turjr  bigbljr  rftlueil  In  the  E*at,  bnt  doM  Dot  r«ach  tbis  ooontrj.  For  s  pbyiialo^oftl  ttadj 
ilt  U,  by  P*olo  PoUacui),  »M  Arrh.  Krper.  Pathol,  itnrf  P^arm.f  xtH.  Hi. 

f  By  rubbing  tbo  gom  op  with  iiiagn(«i&  in  ukUr,  tbo  lktt«r  out  bff  made  to  tak*  np  miuli 
norvibka  one  jinrt  In  one  tboucaEd. 
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alcohol,  and  still  moro  solublo  la  chloroform;  thrown  upon  wtitor,  a 
granule  of  camphor  floats,  and  exhibits  a  rotatory  niovcmonL 

By  slow  sublimation  at  ordinary  tcmporaturoa,  camphor  can  be  made 
to  cryatallicti  iu  bandsomo  hexagonal  tables. 

Phtsiolooical  Action. — Locally  applied^  camphor  is  a  docidod  irri- 
tuit,  although  when  it  is  taken  into  the  mouth  a  scnso  of  coolness  after 
n  time  ia  experienced,  duo  no  doubt  to  tho  volatility  of  the  drug :  a  pre- 
cisely analogoua  phenomenon  occurs  with  some  other  volatile  iirilanta, 
uicb  as  oil  of  peppermint''' 

Great  diffuronccs  of  opinion  have  prevailed  In  regard  to  Ihe  action 
of  camphor  upon  man,  and  it  is  scarcely  duubtfbl  that  it  acts  difTor- 
«utly  upon  difTeront  por^ns,  or  at  least  that  doses  which  In  some  cause 
only  exhilaration  produce  general  depression  In  others.  When  a  mod- 
erate dose  (five  to  ten  grains)  of  camphor  is  taken,  a  fooling  of  exhil- 
aration is  ufiuatly  induced,  n  sense  of  comfort  and  qnietnese,  especially 
markod  in  those  previously  fiuSering  fVom  "  nervousness ;"  the  pulse 
m&y  be  somewhat  accelerated,  although  it  is  undoubtedly  not  mark- 
edly affected  in  the  majority  of  cases,  and  Trousseau  saw  it  fall  after 
tho  ingestion  of  ten  grains  of  the  drug.  At^r  larger  doses  (twenty 
to  thirty  grains)  ihe  pulse  is  usually  lowered  in  frequency,  and  giddi- 
ness, with  a  feeling  of  lassitude,  is  produced,  preceded,  it  may  be,  by  a 
short  period  of  exhilarative  excitement.  After  poisonous  doses  (thirty 
to  sixty  grains)  tho  symptoms,  which  are  tolerably  uniform,  aro  as 
follows :  faintnose,  headache,  vertigo,  confusion  of  ideas,  burning  pain 
in  the  stomach,  delirium,  violent  convulsions,  insensibility,  genera) 
paralysis;  a  pulse  generally  small,  bat  sometimes  acoelcraied  and  some* 
times  lowered  in  number;  a  skin  cool,  pale  or  livid,  generally  be- 
dewed with  sweat  Sudden  uncousciousneas,  with  or  without  convul- 
dons,  baa  boon  in  some  instances  the  first  manifestation  of  the  action 
of  tho  poison,  and,  of  course,  in  any  individual  case  many  of  tho  symp- 
toms detailed  above  may  be  wautiug.f 

Tho  only  fatal  poisouiugs  I  know  of  are:  Adult,  quantity  unknown 
(^Anttral.  Me<i.  Joum.,  June,  18^8)  ;  sickly  infant,  ten  grains ;  child  two 
year*  old,  unknown  amount  (iVino  York  Mt<i.  ftec,  March,  1887);  fatal 
abortion  produced  by  three  drachma. 

Much  contradictory  evidence  might  bo  adduced  as  to  the  influence 
of  camphor  upon  the  genital  organs.  Tlie  truth  ovidently  is  that  ita 
action  varies  according  to  the  dose  and  the  idiosyncrasies  of  the  patient 
In  the  groat  majority  of  instances,  I  think,  camphor  in  mudumte  doses 
has  no  decided  influence  upon  the  sexual  s^'stem  ;  at  least  I  have  seen 
many  hundred  such  doses  taken  and  have  never  yet  seen  any  aphro- 


*  For  tfa«  pb5ilotofloi]  MtioB  of  wmpbor-ojrroot,  w«  Arth,/.  Srpwr.  Patk,  mmd  Thtrop. 

ma.  Ba.  l 

fOMCa.  BJim^rgK  Mt4.  Jo¥n>«t.  Mkj,  ISTS;  Tk*  Ctiait.  Mnmh,  1873;  Witnar  Mttti- 
ttmittkt  Pr*»^  IB74,  p.  US ;  Btrtit.  Klim.  Wteken*.,  Sept.  187&-7-I ;  Tratu.  Ltnd.  Clin.  Soc^ 
IS74,  p.  37;   London  Laactt,  IS'fl,  H.  Tl ;   lirit.  Utd.  Jomm.,  Pob.  1875,  &Im)  IS7T,  1.  W7. 
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disiat:  eRcct.  In  some  poraona,  howover,  l\iU  thcrapcatic  dosoa  are  aaid 
to  cauBO  sexual  excitement.  In  regard  to  very  largo  doaea,  the  toati- 
monj  is  quite  uniform  that  if  they  exert  uiiy  action  it  is  to  lesson  tha 
erotic  feelinga 

Camphor  acts  upon  articulates  as  a  rtolent  poison  ;  in  birda,  accord* 
iDg  to  Mongbiui,  it  causes  8tupor  or  delirium  with  epileptiform  scixurcSt 
in  mammals  it  produces  ^^-mptuins  similar  to  those  seen  in  man,  eucb 
ad  vomiting,  violent  convulsions,  coma,  and  death,  apparently  (Vt>m 
OHphyxia.  Tlie  convulsioii»  must  be  of  cerebral  origin,  as,  according  to 
the  experiments  of  C.  Weideniann  {Arch.  J.  Exper.  Path,  und  Therap., 
v\.  216)  and  of  HofTmauri  (quoted  by  Weidemann),  they  do  not  rocur 
after  section  of  the  cord  in  portions  of  the  body  below  the  point  of 
division. 

The  cerebral  symptoma  in  campbor-poi»oning  indicate  that  the  drug 
has  n  depressing  inCloence  upon  the  cerebral  cortex  and  tbat  the  epi- 
leptic oonvuJsionB  produced  by  it  are  probably  cortical  in  their  origin, 
a  conclusion  which  is  strongly  confirmed  by  the  research  of  R.  Stook- 
man  (Journ.  of  Physiol.,  vol.  ix.,  1888),  who  found  that  after  removal 
of  the  cerebral  cortex  in  the  rabbit  camphor  did  not  produce  convul- 
sions. As  was  firat  shown  by  Weidemann,  and  later  by  Stockman, 
toxic  dosett  of  camphor  in  the  frog  produce  paralysis  of  the  motor 
nerves,  the  mtiactes  retaining  their  functional  power.  That  this  losa 
of  nerve-power  is  not  the  nolo  cause  of  the  motor  disturbance  is,  bow- 
ever,  shown  by  the  fact  that  mpinal  refloxoa  persist  in  the  poisoned  frog 
long  after  voluntary  movements  have  ceased ;  and  that  great  lessening 
of  the  reflex  activity  always  occurs  before  the  motor  nerves  show  any 
iaUing  off  in  their  excitability.  All  investigatora  are  in  accord  in 
believing  that  ftnutly  in  camphor-poisoning  there  is  centric  paralysis 
of  the  spinal  cord,  but  both  Binz  and  Grisar  (Archivf.  Exper.  PatL,  viii., 
1878,  and  CentralM.  f.  Me4.  Wisxemch.,  1874)  believe  that  a  stage  of 
spinal  stimulation  precedes  the  depression,  The  later  experiments  of 
Stockman,  however,  throw  great  doubt  upon  this. 

Tho  aclioEi  of  camphor  upon  the  circulation  is  decided,  although 
our  knowledge  of  it  w  incomplete.  There  is  reason  for  believing  that 
the  drug  uct^  directly  as  a  tulimulant  to  the  huurt-mur;ule,  hidco  lloubnor 
has  found  that  camphor  ih  able  to  excite  the  heart  when  arroeted 
by  muscarin  (ArcAiV  der  Heilkunde,  1870,  ii.),  and  Heubner,  Hamack, 
and  Wittkowski  [Arch.  f.  Ejptrr.  Path.,  v.),  Weidemann,  Umpfenbach 
(^Inaruj.  Dvts.^  Erfurt,  1881),  Maki,  und  Sluckmati  all  agree  in  asserting 
tbat  though  the  drug  decreases  the  rate  it  markedly  increases  iho 
energy  of  the  contractions  of  the  fi-og'a  heart.  It  in  true  that  Alex- 
ander Lewin  has  reac-ho<)  contrary  results  (Arch.f.  Exper.  Path.,  1890), 
but  theae  reaults  seem  to  have  been  due  to  his  employing  too  largo 
amounts  of  the  drug.  In  the  mummut  toxic  doses  of  camphor  leaden 
the  arteri.il  pressure,  oven  after  section  of  the  apinal  cord.  It  would 
appear,  therefore,  probable  that  tJie  heart,  though  first  atimulatod,  is 
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Aervardi  diractlj  depreuod  by  camphor.  The  action  of  the  drag  upon 
^lie  oiroulalioa  in  the  mammal  Beems  to  bo  complicated,  and  not  aa 
y«t  thoroughly  worked  out     Houbner  failed  to  got  any  rise  of  ai-terial 
^proowore  in  rabbite ;  but  in  the  more  oxtonded  researches  of  WoidemaDD 
it  was  found  that  in  the  convnUivo  stage  of  camphor-poisoniog  there 
iB  a  very  marked  rine  of  the  arterial  pressure,  which  is  largely  duo  to 
the  convulsions  and  disturbances  of  breathing,  as  it  is  iu  a  measure 
prevented  by  ourarization  and  artificial  rospirntion.     Under  these  cir- 
conutanccd,  however,  sudden  periodical  elevations  of  the  arterial  press- 
ure occur.    The  cause  of  this  phenomenon  is  not  obvious.    Stockmuu 
fuund  it,  at  least  with  Borneo  camphor,*  to  be  very  inconstant,  and 
Weidemann  aiBrmtt  that  it  is  prevented  by  section  either  of  the  cord 
or  of  the  vagi.    Stockman,  as  the  result  of  his  experiments,  coucludos 
that  the  failure  of  camphor  to  elevate  the  arteri:d  pressure  is  due  to 
ilA  dcprcaBing  the  vaso-motor  centre  in  the  medulla  and  thereby  pro- 
ducing a  vascular  dilatation  which  masks  the  inereased  action  of  the 
heart.     This  view  is  somewhat  confinnod  by  the  fact  that  both  Maki 
tad  licwin  have  found  that  camphor  iu  deeply  chloralizcd  uniraals  ole- 
TAtee  the  blood-preesure.     Further  investigatiou  is,  however,  needed 
before  a  positive  conclusion  can  be  reached. 

Although  further  investigations  are  necessary  to  fully  establish  any 
oonelusioD,  our  present  knowledge  indicates  that  camphor  in  smaU  dose 
Urtctly  stxmula(eg  the  heart  and  widens  the  blood-paths  by  a  centric  dcpres- 
liwi,  and  that  in  toxic  dose  it  depresses  both  the  heart  and  the  arterial 
fptem. 

According  to  Stockman,  in  mammals  poisoned  with  camphor  th« 
nitoof  respiration  is  very  notably  increased,  but  Pi-ofessor  Binj;  found 
ikal  in  narcotized  rabbits  camphnr  greatly  increased  the  activity  of 
tlw  nxptration  {Centrnlh.  KUn.  Me/f..,  ix.,  1888) ;  and  in  the  experiments 
of  Lowin.  in  the  narcotized  rabbits  the  amount  of  respired  air  move- 
•'3«at  was  greatly  increased  by  camphor. 

Camphor  is  undoubtedly  very  much  changed  in  the  organism ;  the 
"wrt  important  of  its  derivatives  is  campho-glycuronic  <7cic/,"t"  discovered 

rj»  tbe  urine  by  Schmiedeherg  and  Meyer  (Zeitschrift  f.  Physiol.  Chem., 
■81).  Glycosuria  has  been  noted  by  Stockman  In  camphor-poisoning. 
TuKaAPSonoB. — Camphor  is  very  largely  used  internally  as  an  anti- 
fpuntodic,  to  quiot  restloHsnoss  and  "  nenrousness."  It  is  also  employed 
in  tKrtain  painful  affections  seen  in  those  persons  who  are  especially 
B»hk  to  the  condition  of  the  nervous  s^'slem  just  mentioned :  thus,  it 
in  often  UMfUl  in  nervous  headaches  and  dysmenorrhaa.    Indeed,  in  the 


*  £farvr«  entmphnr,  uhtalnMl  in  Ramslrk  uid  Hamra  frofn  tho  f)ri/fih/ttamiipt  famphorti, 
4Mt  Mt  T«««b  EuropMn  oamutent,  wliEeb  Ii  tbo  truD  of  ih*  Xgai  eamfA^ir  of  China.  AMord- 
igf  tolk*  nMBrahaatrfSlaeknian,  ttiQ  [ihyvtolog^nl  aotlonof  ttieae  eainphon  «toiel/  roMtabiM 
tbal  ai  IMM  euapbov. 

t  For  K  pbyiiotogioal  iluJj  of  ouapbarol,  »  dvriraUvtt  of  Minpho-gljrcuioalo  Mid,  atm 
Arddt/.  &7><r.  Pali.,  irll.  372. 
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latter  diseaao,  either  alone  or  combined  with  opium  in  bad  cases,  it  is  a 
moat  valuable  drug,  but  must  be  given  freely.  In  diaTrheea  not  depend- 
ent upon  inflammation,  in  cholerine,  and  even  to  some  extent  in  cholera^ 
camphor  is  a  very  efficient  remedy,  allaying  intestinal  pain  and  spasm, 
and  also  checking  intestinal  aecretion.  It  enters  into  a  large  propor- 
tion of  the  popular  cholera-mist  urea.  In  cardiac  failure  and  in  adynamic 
fevers  it  is  much  used  in  Germany,  but  in  this  country  it  is  very  rarely 
employed  cither  as  a  cardiac  or  general  Btimulant ;  nevertheless,  in  the 
nervous  restlessness  of  adynamic;  condiLions  it  is  very  soothing.  In 
abnormal  sexual  excitement^  and  in  chordee,  large  doses  of  camphor 
are  useful  as  adjuvants  to  more  powerful  remedies.  The  drug  has 
also  been  frequently  exhibited  in  various  spasmodic  affections,  such  as 
whoopiruj-couyh,  epilepsy,  and  even  puerperal  and  strychnic  convuhions, 
but  is,  I  believe,  at  present  never  so  employed.  In  hysterical  con- 
vulsions, as  in  other  phenomena  of  similar  origin,  camphor  is  a  useful 
antispasmodic. 

Kxtcrnully,  camphor  is  much  used  in  liniments  as  a  stimulant  appli- 
cation for  bruises,  sprains,  etc. 

Aduixisthatiqn. — Large  doses  (ten  to  fifteen  grams)  of  camphor 
are  best  administered  in  emulsion,  because  when  given  in  this  way, 
being  very  finely  subdivided,  they  create  as  little  irritation  as  possible, 
and  are  rapidly  absorbed ;  siuhller  doses  may  be  given  in  piU.  As  an 
antispasmodic,  the  Camphor  Water  ^Aqua  Camphortc — j^  of  1  per  cent., 
TT.S.)  is  usually  prefurrud;  its  dose  Is  half  a  fluidouuce  to  two  fluid- 
ounces,  but,  when  a  decided  cflect  is  desired,  the  Spirit  of  Campltor 
{Spiritua  Camphorte — 10  per  cent.,  U-S.)  is  more  effective ;  its  dose  is 
fifteen  to  thirty  miuims.  For  external  use  are  ufBcial  the  Xiini?nentum 
Ciimphone  (camphor  one  part,  coUuii-seed  oil  four  parts,  U.S.)  and  the 
Linimentum  Saponis,  or  Soap  Liniment,  U.S., — a  mild  lioimont,  very 
popular  either  by  itself  or  us  the  basis  of  more  stlmulatiug  preparations. 

Oi.ErM  OaupuoHjE. — Oil  of  Camphor  is  the  volatile  oil  of  the  Cam* 
phora  otycinanim.  As  it  occurs  in  our  market,  it  is  a  reddish  or  yel- 
lowish-brown liquid,  having  a  strong  odor  of  camphor,  and  a  hot, 
camphoracoaus  taste.  It  contains  camphor  in  solution,  and  is  probably 
equivalent  to  it  in  phyBiologicjil  action,  except  that  it  is  locally  more 
etimnlating,  and  therefore  preferable  in  intestinal  disorders.  The  doso 
is  five  to  ten  drops. 


Camphoric  Aciit,— This  is  produced  by  boiling  camphor  with  con- 
centrated nitric  acid.  It  occurs  in  Hmall  wbito,  acicular  or  scaly  crys- 
tals, free  IVom  odor,  of  a  feebly  acid  tnsto,  sparingly  soluble  in  cold, 
Jhjely  in  hot,  water,  also  in  alcohol,  other,  and  fatty  oils.  It  was  first 
proposed  by  Fftrbringer  (B^r/ia.  JCliii.  Worhensrh.,  1888)  as  an  antiseptic 
of  prnotical  value  for  the  disinfection  of  the  intestinal  canal  and  in  the 
treatment  of  tuberculosis  and  ammoniacal  cystitis.    During  his  clinical 
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erporJmonts  tbo  great  power  of  camphoric  acid  orer  the  night-sweats 
of  phthifliB  was  noticed  by  hia  assistant,  Wittkow^ki.  Uaz  Reichcrt, 
'IfiMel,  and  other  physicians  havo  found  the  remedy  valaable  as  a  local 
application  ia  the  treatment  of  tubercular  and  other  catarrhs  of  tho 
upper  and  lower  air-passages.  According  to  the  elttdies  of  Botilnnd 
(/VirtscA^  Arehiv  f.  Ktin.  Med^  1891),  camphoric  acid  is  very  rajjidly 
eliminated,  the  whole  of  a  single  dose  escaping  iVom  the  kidneys  in  the 
ooianeof  five  hours  unaltered.  Although  Dreesmann  and  FinUlur  havo 
faiveatJgftted  the  subject  to  some  extent,  we  are  not  at  present  in  a  posi- 
tion to  determine  just  how  camphoric  acid  nrrcsts  excessive  sweating, 
but  of  the  value  of  the  remedy  there  seems  to  bo  no  doubt. 

In  the  treatment  of  cystitis,  AAeen  grains  may  be  given  three  or  four 
times  a  day.  In  cases  of  nifjhtsiceats,  fifteen  to  thirty  grains  may  be 
given  at  bedtime,  or,  when  the  sweat  occun^  Jalo  in  tho  night,  the  dose 
may  bo  divided,  the  patient  being  wakened  to  take  tho  last  dot^)  after 
midnight.  Gastric  irritation  and  oven  vomiting  havo  been  noted  after 
thirty  grains,  and  Niesel  Haw  in  a  patient  who  had  taken  in  four  woekg 
fifty  grmmmea  aovoro  renal  irritation. 


CAMpnoRA  MoNOBROMATA.  TJ..S. — Monobromated  Camphor,  or  Brih 
^mated  Camphor. — With  iodine  and  bromine  camphor  unites  to  form  com- 
pounds.  According  to  Laurent,  broiMamphor  occurs  in  red  orthorhom- 
bic  crystatrt.  These  when  exposed  to  the  air  undergo  rapid  spontaneous 
decomposition,  but  by  heating  in  a  closed  vessel  are  roaolved  Into  hy- 
drobromic  acid,  and  a  compound  in  which  one  atom  of  hydrogen  in  the 
;camphor  has  bcim  replaced  by  bromine.  This  bromatcd  camphor  is  a 
crystalline  solid,  or  occurs  in  large  acJcular  cr^'stals  several  inches  long. 
Our  present  knowledge  of  the  physiological  properties  of  bromatcd 
camphor  mste  upon  the  work  of  Boumevillo  {Le  Progris  Med.,  1BV4; 
also  CompU-IUnd.,  Aoht,  1875),  of  Lawson  (Practitioner,  1874,  1875), 
of  Pathault  {Bromnre  de  Camphor,  Paris,  1875),  of  Richard  Fotora 
{Schmidfi  JaKrb.,  Bd.  ci.  126),  and  of  Pellicani  (Ibid.).  In  frogs  thore 
is  progTossivo  loss  of  reflex  excitability  and  of  voluntary  movement 
(Peters),  which,  according  to  Pellicani,  is  due  to  paralysis  of  the  motor 
nerves.  Death  is  caused  by  arrest  of  respiration  (Peters).  In  mam< 
mals  it  produces  violent  convulsions,  muscular  weaknees  passing  almost 
into  paralysis,  reduction  of  temperature  (at^er  small  doses  preceded  by 
ft  rise — Peters),  great  decrease  in  tho  rate  of  tho  respiration  and  of  the 
pulse,  with  occasional  periods  of  hurried  respiration  (Peters),  profound 
sloop  or  stupor,  and  finally  death.  Boumeville  states  that  tho  blood- 
,.Te8eel8  of  the  eyes  and  care  are  diminished  in  calibre.  Upon  man  tho 
'drag  probably  acts  as  upon  other  warm-blooded  animals^  in  a  case  re. 
ported  by  M.  Itosentbal  (Schmidt's  Jahrb.,  Bd.  ci.  127),  forty-five  grains 
of  it  caused  tremblings,  marked  slowing  of  the  pulse,  and  coma  of  six 
hours'  duration. 

Tb£bapei7TIOs. — Bromatod  camphor  was  first  introduced  by  Pro- 


1^ 


GENERAL  REMEDIES. 


feasor  DenefTe  (Presse  Med.  Beige,  1871)  as  a  nervous  sedative,  and  as  an 
antispasmodic,  eHpecially  in  delirium  tremens.  It  haa  not,  however,  sua- 
tained  it6  first  rapidly  acquired  reputation,  and  is  little  used.  I  have 
seen  it  do  good  in  spermatorrhcea,  and  it  may  be  tried  in  chordee,  bnt 
especially  in  hysteria  and  allied  convulsive  disorders.  It  is  taken  with 
difficulty,  and  is  apt  to  irritate  the  stomach.  Bonmoville  proposes  tho 
following  formula  for  hypodermic  use:  Bromated  camphor,  gr.  xlv;  Al- 
cohol, f3ix ;  Glycerin,  f3va8 ;  but  Lawson  states  that  bromated  camphor 
is  so  pungent  that  it  cannot  be  employed  hypodermically.  The  doso  of 
the  drug  is  6ve  to  ten  grains,  given  after  meals  in  capsule  or  coated  pill, 
and  repeated  as  necessary.  In  Boumeville's  experiment*  twelve  gruina 
injected  under  the  skin  of  a  cat  caused  death  in  seventy-two  hoora 

Cardolatkd  Cakphor. — When  fifloon  grains  of  carbolic  acid  diB 
solved  in  an  equal  quantity  of  alcohol  arc  rubbed  up  with  thirty-Ore 
and  a  half  grains  of  camphor,  an  oily,  palo-ycllow  liquid  with  a  fooblo 
odor  of  camphor  roeults.  This  doca  not  mix  with  water  or  glycerin, 
but  does  with  almond  and  olivo  oil.  It  has  boon  proposed  by  Dr.  Soulca 
as  a  non-irritant,  aotiaoptic  dressing  for  wonnds  (soo  Amer.  Joum.  Med. 
Set.,  July,  1877,  or  London  Med.  Record,  May,  1877). 

SCCCIKUM— AUBER. 
Ambor  is  a  fossil  raain  found  on  the  southern  coasts  of  the  Baltic 
and  in  other  portions  of  the  world.     It  is  not  itself  officinal  or  used  in 
medicine,  but  by  destructive  distillfltioa  yields  au  empjTOumatic  oil  vv  hioh 
is  included  in  the  Materia  Medica  list  of  the  U.  S.  Pharmacop<eia. 


OLRUM   SUCCINI— OIL  OP  AMBKO.     U-S. 

Oil  of  ambor  ia  an  amber-colored  liquid,  of  a  hot  taste,  and  a  vorj 
strong,  disagreeable  odor.  As  kept  in  the  shops  it  is  said  to  be  usually 
sophisLlcultid.  It  is  a  powerful  local  irritant,  and  has  boon  used  as  a 
rubefacient  in  chronic  rheumatism  and  similar  disorders.  It  Is  also  an 
efficient  antispasmodic,  and  aa  such  is  used  In  hysteria^  in  whooping-cough^ 
and  in  infantile  convulsions.  In  tho  bronchitia  of  iofanls,  with  severe 
nervous  symptoms,  as  well  as  In  tho  two  affections  last  named,  it  ia  very 
useful  as  a  couuler-irritaiit  and  nerve-stimulant  when  diluted  with  iVom 
one  to  three  parts  of  olive  oil  and  fVcoly  applied  over  the  spine.  In 
obetiuate  hiccough,  given  by  tho  stomach,  it  is  probably,  next  to  luusk^ 
the  most  efficient  remedy.  Dose,  ten  to  twenty  drops,  given  in  emul- 
gion.  One  tablespoouful  caused  violent  vomiting  and  diarrhcea,  with 
marked  fovur  and  symptoms  of  general  intoxication  followed  by  re* 
oovery  notwithstanding  the  fact  that  the  woman  aborted  (^Viertel' 
jahrsch.  f.  Gerichtl  Med.,  xUii.). 
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SPIHITUS  .fiTHERIS  C0MP0SITU3— COMPOUND  SPIRIT  OF  KTHER. 

U.S. 

ffojfinann's  Anodyne  consiBto  of  alcohol  a  pint,  ether  half  a  pint,  and 
ethereal  oil  six  fluidracfama.    It  ia  a  colorloaa,  inflammable  liquid,  of 

.ftD  aromatic,  ethereal  odor,  and  a  burning,  slightly  nweotish  taste.  Its 
■pecifio  gravity  is  0.815.  Uoffmann's  anodyne  is  aoraotimoe  offered  for 
sale  without  the  ethereal  oil.  Forty  drops  of  the  genuine  preparatios 
will  render  a  pint  of  water  diatjnctly  milky;  but  if  no  oil  of  wine  be 
iroaent,  milkinesa  will  not  occur.  Ethereal  Oil  {Oleum  .^hereum,  U.S.) 
id  a  transparent,  nearly  colorless,  volatile  liquid,  of  a  peculiar  aromatic 
odor,  and  a  sharp,  bitter  taate.  Its  specific  j^vity  ia  0.91.  It  is  heavtf 
oil  of  wintj  prepared  by  the  action  of  an  excess  of  sulphuric  acid  on 

^'•loohol,  and  diluted  with  an  equal  part  of  strong  ethor. 

FoTsiOLOOiCAL  AM)  TaERAPBUTio  AoTioN. — Dr.  H.  A.  Hare,  in  studie* 
mado  ID  the  laboratory  of  the  University  of  Pennsylvania,  found  that 

.  the  heavi/  oil  of  wine  prodnces,  when  in  moderate  dose,  a  rise  in  the  pulee- 

[Mte  and  in  the  arterial  pressure,  followed,  if  the  amount  of  the  poison 
laa  been  sufficient,  by  a  very  romarkablo  fall  in  the  arterial  preesui^ 
id  also  in  the  pulse-rate.    The  rise  in  the  arterial  pressure  did  not  occur 

^irhen  the  spinal  oord  had  been  severed  high  up,  and  must,  therefore, 
be  in  largo  part,  if  not  altogether,  due  to  a  attmubnt  influoneo  upon  the 
VMO-motor  centre.     In  the  period  of  lowering  of  pressure  the  individual 
t-bcat4  were  extremely  full  and  strong,  indicating  that  the  fall  of 

[jiressuro  is  due  to  the  widening  out  of  the  blood-paths  by  a  vaso-motor 
ilysis.  Dr.  Hare  boliyves  that  this  poralysia  is  chiefly  peripheral, 
kose  he  found  that  the  fall  was  not  m  groat  in  the  dog  in  which  the 
cord  was  intact  as  it  was  when  the  cord  had  been  divided.  The  rapidity 
of  the  beat  of  the  isolated  fVog's  heart  was  at  first  increaaed  by  the 
drug,  but  it  was  not  positively  determined  how  far  the  heavy  oil  of 
wine  acts  in  small  doses  as  a  cardiac  stimulant :  that  very  large  dosea 
paralyEo  the  heart  by  a  direct  action  on  the  muscle,  was  indicated  by 
the  final  diastolic  arrest.  CareRil  studies  upon  frogs  by  Dr.  Hare  failed 
to  detect  any  indication  of  an  action  of  the  oil  upon  the  spinal  cord, 
nerves,  or  musclos.  The  toxic  propc)-tio8  of  the  heavy  oil  of  wine  are 
very  feeble:  30  cubic  centimetres  given  by  the  mouth  to  a  small  dog 
weighing  twelve  pounds  failed  to  produce  m&rked  symptoms.  It  is 
evident  that  the  small  quantity  of  the  heavy  oil  of  wine  contained  in 
Hoffmann's  anodyne  can  exert  no  very  pronounced  influence  upon  tha 
human  system.  But  it  probably  has  a  slight  stimulant,  calmative  effect^ 
since  clinical  experienoe  indicates  that  Hoffmann's  anodyne  is  more  per^ 

I  fistent  and  powerftil  than  an  equivalent  amount  of  ether.  It  is  a  very 
etttcient  carminative,  and  is  also  a  useful  antispasmodic  in  all  the  dls* 
orders  for  which  snch  remedies  are  employed,  especially  when  there 
is  a  tendency  to  failure  of  the  circulation,  as  in  valvular  cardiac  diseau. 
The  doee  is  one  or  two  fluidrachras,  repeated  in  half  an  hour  or  an  houTi 
if  required,  and  given  in  cold  water. 
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HUMULUS— HOPS.    U.S. 

Tho  strobiles  of  Humulus  Lnpulns,  or  the  hop-vine,  cultivated 
northern  and  middle  Europe  and  in  tho  United  States.  Hops  are  soil, 
greenish  cones,  one  or  two  inches  in  length,  composed  of  thin,  lenf-like, 
imbricated  scales,  having  a  bitter  taste  and  a  heavy  narcotic  odor.  At 
tho  basos  of  tho  scales  is  a  yellowish  powdor,  officinal  under  the  name 
of  Jjupitlinum.  Lupulin  is  in  minuto  grains,  and  contains,  according  to 
Payon,  2  per  cent,  of  volatile  oil,  10.30  per  cent,  of  bittor  principle,  and 
60  to  55  per  cent,  of  resin.  Volatile  oil  of  bops  is  yellowish,  and  baa  a 
strong  odor  of  the  drug,  and  an  acrid  taste.  The  bitter  principle  hoe 
boon  obtained  by  Lermer  in  brilliant  rhombic  columns,  of  an  acid  re- 
action. 

TacRAPEUTiCB. — Hops  are  a  bitter  tonic,  and  a  very  foeblo  narcoUc, 
producing,  when  taken  very  fVi3ely,  some  heavinesa,  and  perhaps  sleep. 
They  are  eapocially  UBcflil  oa  tonics  in  cases  of  nervous  irritability  re- 
quiring medicines  of  the  class.  In  delirium  tremens  they  are  very  largely 
used  to  quiet  nervoun  irritability,  to  aid  more  poworAiI  romedies  in 
procuring  sleep,  and  at  tho  same  time  to  strengthen  digestion.  In 
priapism-,  in  irritation  of  the  bladder,  and  in  abnonnal  tejnial  excitement^ 
hops  have  been  exhibited  with  asserted  benefit.  They  may  be  tried  io 
large  doses,  but  usually  will  fail. 

Externally,  hops  are  employed  in  the  form  of  poultices,  and  when 
&osh  seem  to  aid  the  heat  and  moisture  in  allaying  pain. 

AnsiiNisTRATioN. — Doso  of  the  tincture  (^Tinctura  Murnvh — 20  per 
cent,  U.S.),  half  n  fluidoimce  to  three  fluidmincos.  For  a  decided  narcotic 
effect  the  practitioner  may  use  either  the  oUoresin  of  LuptUin  (^Oleoresina 
IdVpulini,  U.S.),  dose,  ton  minims  to  a  fluidrachm,  in  capsules  if  desired, 
or  the /«(rf  extract  (Krtrartum  LupuUni  Fluidttm,  O.S.),  dose,  half, 
fluidrachm  to  two  fluidrachms. 

A  hop  poultice  is  made  by  moistening  with  hot  wat«r  the  hops  con- 
tained, alone  or  mixed  with  an  equal  part  of  Indian  meal,  in  a  gauxe 
bag  of  the  required  size  and  shape. 


LAOTUOAmUM.    U.S. 

The  concrete  juice  of  tho  Lactuca  saliva,*  or  garden  lettuce,  occura 
in  two  forms  in  our  markets.  Tho  English  variety  is  in  amoU  irregular 
pieces  about  tho  sizq  of  a  pea;  tho  Gorman,  in  masses  about  an  inch  io 
length  and  half  an  inch  iu  thickness.  The  color  varies  fVom  a  dark 
reddi^L-hrown  to  a  light  yellowish-brown.  The  odor  is  faintly  narcotic, 
the  taste  bitter.     It  contains  a  bitter,  crystiitlizablo  principle,  Lactucin, 

TaEBAPEUTiCB. — Lactucarium  is  certainly  a  very  feeble  drug.  Bou- 
chardat  gave  half  un  ounce  to  a  dog,  with  merely  negative  results  \ 
and  m  a  numbor  of  trials  made  with  it  some  years  since  I  waa  na- 
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mble  to  porcoire  Ihat  it  oxertod  any  influence.    It  haa  beou  asserted 

■that  it  oxorte  a  peculiar  soothing,  hypnotic  influence,  like  to,  but  much 

fXua  intonse  than,  that  of  opium,  and  frou  fVom  itii  disagreoablo  aflor- 

f^fffMts.    It  may  be  that  the  drug  varieH  according  to  age,  time  and 

raodo  of  preparation,  etc.     Lactucin  has  been  oxporimentod  with  by 

PronroOlIor,  who  found  it  proportionately  less  hypnotic  than  the  crude 

drug  (Deutsche  Kliniky   1865).     The   uuually  assigned  duae  of  luctu- 

eariam  is  thirty  grains,  that  of  the  fiuid  extract  (Extractum  Lactucarii 

J'luidum)  half  a  flnidni(hm.     Tindura  Lactucarii,  60  per  ccut.,  U.S.; 

dose,  one  to  two  fluidrachmc*.     Syrupus  Jjactucarii,  10  per  cent.,  U.S. ; 

doHe,  half  to  one  fluiduuuce.    Much  larger  quantities  may  bo  given  with 

little  cfl'uct. 


CIMIOIFUGA-BLAOK  SNAKEROOT,    U.S. 

The  root  of  Ciraicifuga  racomosa,  an  indigenous  herbaceous  plant, 
^^rowing  abundantly  in  rich,  shady  woo<l8,  attaining  a  height  of  six  or 
|t<Mv«n  foel,  and  readily  distinguishiKl  by  its  very  large  muUi -cum pound 
ivea  and  Ha  long-branched  spikes  of  whitish  polyaiidrous  flowers, 
liake<d  when  open.  The  root  consists  of  a  knotted  head,  with  numerous 
flue,  brittle  rootlets ;  the  odor  is  faint,  and  the  taste  bitterish,  somewhat 
mstringent  and  acrid.  It  has  not  yet  been  determined  exactly  upon 
what  the  activity  of  cimicifiiga  depends.  Mr.  Geo.  IT.  Davis  has  found 
in  it  A  volatile  oil,  which  Professor  Geo.  B.  Wood  thinks  is  very  prob- 
ably  active,  since  the  virtues  of  tlvo  drug  deteriorate  on  keeping. 
There  are  also  two  resins  in  the  root. 

PoYsioLooiOAL  AcTiOK. — Cimicifuga  was  introduced  to  the  profes- 
^sioQ  by  Dr.  Young  in  1831  (Amer.  Journ.  Med.  Sci,  vol.  is.),  and  Pro- 
Tesflor  Chapman,  in  his  Elements  of  TherapeuticSt&f&rma^  that  in  AUl 
^idoeee  it  causes  nausea,  more  or  loss  general  relaxation,  vertigo,  tremors, 
[and  decided  reduction  of  the  pulse;  while  in  1848  Dr.  N.  S.  Davis 
^(Trans.  Amer.  Med.  Asioc.^  vol.  i.  p.  351)  dwelt  very  strongly  upon  ita 
eodattve  influence.    There  have  been  no  cases  of  human  poisoning  by 
It    I  have  seen  it,  however,  when  given  in  largo  doses  produce  giddi* 
'Dees  with  intense  headache  and  general  prostration,  evidences  that  it 
has  some  influence  upon  the  cerebrum.     It  also  occasionally  vomita, 
but  its  emetic  action  is  never  violent,  and  ia  probably  umply  the  re- 
sult of  a  gentle  irritation  of  the  stomach.    Its  efTocts  upon  the  lower 
animals  have  been  investigated  by  Dr.  Kandall  Hutchinson  (TA^mp. 
(?()2.,  1SS7,  731),  who  finds  that  in  iVogs  it  produces  general  and  com 
phito  anioethcsia  with  loss  of  reflex  activity,  voluntAi-y  movement  being 
.preserved  at  a  time  when  burning  of  the  fcot  elicits  no  pain  or  motion. 
^Aa  tying  the  artery  of  the  log  so  as  to  protect  the  limb  from  the  direct 
action  of  the  drug  on  the  nerve  and  muscles  did  not  influence  the  de- 
velopment of  the  nnresthcaia,  this  symptom  must  bo  due  to  a  paralysia 
of  the  sensor)'  aide  of  the  spinal  cord.    Both  motor  nervca  and  mu-scles 
tworo  found  aAcr  death  functionally  active.    'When  tlio  cimicifuga  waa 
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brought  directly  in  contact  either  with  the  isolated  &og'e  heart  or  with 
the  exposed  heart  still  in  aitu,  the  movements  became  slow,  and  in  a  HtUe 
while  the  muscle  was  entirely  paralyzed.  In  mammala,  ciiuicifuga  pro- 
duced fall  in  the  arterial  pressure,  with  a  slowing  of  the  pulse,  which 
was  not  prevented  by  previous  section  of  the  vagi,  and  finally  diastolio 
arrest^ — facts  which  prove  that  the  drug  is  a  direct  depressant  to  the 
htiart-mui<cle  or  its  ganglia.  Hutchinson  further  found  that  when  the 
arterial  presHure  is  low  asphyxia  produces  no  rise,  so  that  it  is  probable 
that  the  vaso-motor  centres  ure  also  paralyzed.  The  respirations  are 
affected  by  cimicifuga,  becoming  slow,  altered  in  rhythm,  and  suffering 
final  arrest. 

TuEKAPBUTics. — Cimiciftiga  was  originally  proposed  by  Dr.  Toong 
AS  a  remedy  in  chorea,  and  in  the  simple  chorea  of  childhood  it«  value 
is  unquestionable.  It  must  be  given  freely,  and  in  most  cases  the  con- 
BontaneouB  exhibition  of  iron  and  laxatives  materially  aids  it  In  acute 
infiammatory  rheumatism,  cimiciftiga  has  been  highly  recommended  by 
Br.  Davis  and  other  practitioners.  I  have  seen  it  do  good,  bnt  it  is  at 
present  very  rarely,  if  ovor,  used.  In  chronic  bronchitis  it  is  Bomotimoe 
employed  with  asserted  boneilt,  ospecially  when  the  expectoration 
ft-oo  and  hectic  fever  exist*. 

Administration. — As  cimicifuga  deteriorates  by  keeping,  the  fresh 
drug  should  always  be  used.  The  powder  (doeo,  twenty  grains)  is  pre- 
ferred by  some  practitioners;  but  I  have  found  the  officinal ;fuid  extract 
(Sxtractum  Cimicifugcs  Fluidum^  U.S.)  very  active  in  dosos  of  from 
twenty  minims  to  a  fluidrachm.  Tincture  (^Tinctura  Cimicifugee — 20  per 
cent.,  U.S.) ;  dose,  one  to  two  fluidrachms.  Extratium  Cimici/uga^  U.S. ; 
dose,  five  to  twenty  grains. 


FAMILY  n.-AIJ^ESTHEnCS. 


Trn  term  Anasthttics  is  horc  employed  ns  iho  namo  of  a  group  of 
volAiito  eubetaoccs,  whose  vapor  has  tho  power  of  producing  loas  of 
coodc^iousnoss,  preceded  by  or  (iccompaQicd  with  loss  of  sensibility  nnd 
dimiaUbod  muscular  action.  Tbo  inodictil  properties  of  those  sub- 
fitaDcee  are  largely  due  to  their  volatility,  by  virtue  of  which  they 
am  very  rapidly  ab^orbod  and  iilraost  as  rapidly  eliminated  by  tho 
mucous  membrane  of  tho  lungs.  As  a  conwquonco  of  this,  thoir 
action  is  easily  controlled.  That  they  are  taken  into  the  blood,  and 
tboraby  reach  all  portions  of  tho  0}*stem,  has  boon  abundantly  proved 
by  recent  inTOstigationH  * 

Tho  action  of  the  anawthetios  certainly  is  upon  iho  nerve- centres. 
TIius,  'Bemnrd  has  shown  (loc.  cit.)  that  a  iigature  so  placed  as  to  cut 
off  all  cii*cuIation  from  the  posterior  part  of  tho  frog  doen  not  proront 
the  production  of  abolition  of  sensation,  voluntaTj  motion,  and  reflux 
action  in  tho  hind  legs  when  an  aniesthctlc  is  injected  into  tho  anterior 
part  of  tho  body. 

Many  of  the  theories  which  have  been  suggostcd  to  explain  the 
production  of  anaesthesia  are  so  groundless  thnt  it  seems  unnecessary 
lo  discuss  thorn  here.  All  that  are  worthy  of  consideration  may,  L 
think,  bo  arranged  iu  four  groups,  ns  follows:  1st,  those  which  assort 
that  tho  symptoms  are  produced  by  a  partial  arrest  of  oxidation;  2d, 
tboce  which  look  upon  auiDsthosIa  as  duo  to  precedent  physical  changee 
in  the  blood;  3d,  those  which  assert  that  anajsthusia,  like  sleep,  is  due 
to  cerobrul  aniemia;  4Lh,  those  which  toaeh  that  the  various  agonts 
employed  act  directly  upon  the  various  organs  and  tissues  concomod, 
— including  in  this  group  tho  theory'  of  Bernard  that  anfcstliesia  is 
produced  by  a  serai -con  gu  la  tion  of  the  nervous  protoplasm.f 

Aa  tho  theories  of  the  last  group  are  the  most  natural,  tho  burden 
of  proof  rosta  upon  the  supporters  of  the  otht«r  thooi-ioa.  All  thu 
proofs  of  the  first  two  groups  ns  yet  brought  forward  amount  lo  no 
more  than  as  follows:  that  in  asphy:tta  the  symptoms  are  similar  to 
those  of  amBsthesia  ;  that  in  profound  anicstheaia  there  is  an  evident 
IcAscning  of  oxidation ;  and  that  some  amesthetics  probably  produoo 
ebaogos  in  the  blood. 


•  B««  wpaeUII;  0.  So!iaitedeb«rg.  (imugHral  D!*»*rlatli>»,  Dorpitt,  1887,  ArtliP  H.  Btil- 
htmd»,  viii.,  ISft?  t  Olftude  D«fnard,  Lt^tnt*  *nr  lt»  AmMtk4*ifmt*,  Ttuit,  187&. 

t  For  B  rtvdj  ttt  U>«  coiLgalslinr  Ihwnr,  tM  Ct»tratNaU  M*d,  Wi—^  18?7|  p.  tOV. 
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The  objections  to  regarding  those  facta  as  proving  the  truth  of  the 
thoorioa  (lUufiod  to  aro  very  grave.  Thus,  it  is  very  well  ascertained 
that  the  symptoms  of  osph^Ttia  nro  only  analogous  to  those  of  aniee- 
thoflia,  not  identical,*  and  indcod  that  antesthesia  na  caused  by  different 
agontfl  offers  different  phenomena ;  also,  there  is  no  proof  whatever  that 
the  losHcned  oxidation  and  the  blood-oban^os  which  are  believed  to 
occur  when  anrosthotics  are  employed  are  causes  of  the  nervous  symp- 
toms, and  not  simply  coincident  phenomena.  It  must  be  insisted  on^ 
therefore,  that  these  theories  have  never  been  proved.  Moreover,  posi- 
liveproof  of  their  incorrectness  is  not  wanting.  Thus,  in  regard  to  the 
theory  of  arrest  of  oxidation,  there  are  substances,  such  as  nitrite  of 
amyl,  which  lesson  oxidation,  but  aro  not  aniesthotics;  and  an  excess  of 
oxygen  in  the  air  ttocs  not  lessen  the  rapidity  with  which  anffistbosia  is 
iiiducod.f  ThoAno^tithetics  Committee  of  the  Urittflh  Medical  Association 
(Journ.  A  nat.  and  Phys.^  xiii.  224)  also  found  that  during  chloroform -nar- 
cosis there  was  an  actual  increase  in  the  elimination  of  carbonic  acid. 
Tn  regard  to  the  hlooil-tlioorios,  Liidimar  Hermann  (^Reicftert's  Archiv^ 
ISfifi,  p.  27)  calls  attention  to  the  fact  that  the  antcsthotics  produce  the 
same  general  symptoms  in  the  inftisoria,  which  have  no  red  blood,  an  in 
mammals;  and  Tj6wiMson;[  has  shown  that  they  influence  the  so-called 
"salt  frog,"  which  contains  little  or  no  bloori,  precisely  as  they  do  the 
normal  frog,  from  which  the  conclusion  is  inevitable  that  they  do  not 
affect  the  frog  by  altering  the  nature  of  the  blood  or  by  inducing 
osphyxia.  In  regard  to  cerebral  anromin,  it  appears  to  be  established 
that  it  occurs  in  sleep ;  and  Clnude  Bernard  (^loc.  cit.,  p.  122)  has  shown 
that  during  the  period  of  oscitement  preceding  anaesthesia  there  is 
cerebral  congestion,  but  during  the  nntesthesia  cerebral  anrcmia.  Ces- 
satiou  of  Ainctioci  normally  results  in  ann>mia  of  the  organ,  and  the 
anoimin  of  sleep  and  ana^stliesia  is,  in  all  probability,  on  effect,  not  a 
cause,  of  suspended  cerebration.  In  the  frog  it  has  been  abundantly 
proved  that  absolute  anannia  of  the  ncrvo-contrcs  docs  not  suspend 
their  functions,  and  that  on  the  bloodless  cerebrum  chloroform  exerts 
its  Uf^ual  influence.  The  only  theory  at  all  compatible  with  our  present 
knowledge  is  that  anaesthesia  is  in  most  cases  due  to  a  direct  action 
of  the  agent  inducing  it  upon  Iho  corlex  cerebri  and  other  ncrvo-centres. 

The  action  of  the  anmsthotic  upon  the  nerve-structure  is  probably  a 
purely  vital  one.  But  by  no  moans  all  uulhoritios  acknowledge  this. 
Many,  if  not  all,  of  the  anicsthotics  have  the  power  of  dissolving  the 
rod  corpuscles;  and  Ludimar  Ilorntann  (^lieichfrfs  Archio,  18G6)  has 
pointed  out  a  possible  connection  between  this  and  anaesthesia.  lie 
states  that  protngon,  whith  constitutes  the  stroma  of  the  red  bIcod< 
disks,  is  an  important  constituent  of  the  ner\-«-<:entre3.  As  death 
would  necessarily  occur  boforo  the  protagon  could  bo  dissolved  out  of 


■  Sm  Rnpod  of  Chlorofuna  Comuitloe,  itnlitvCKirvry.  Trait*^  rol.  ilviii.  p.  329. 
t  Ibid.,  p.  83$.  ;  Sm  Clh'ful  for  fitithvr  dttaSte. 
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the  norve-CDotros, — i.e.,  bcforo  it  could  be  di^solvod  out  of  the  red  cor- 
ptuclos, — it  is  evident  tbat  no  oxtentiive  destruelion  of  tho  latter  bodies 
can  occur  fVom  the  action  of  an  antutithetic  and  tbo  pattont  Hurvivo. 
Bile^cids  also  dissolve  protagon,  and  Hormann  staled  that  some  ox- 
perimonta  he  hati  made  seem  to  iudicale  tbat  they  have  auowthotic 
properties.    It  has  been  shown  by  Path  {Pester  Med.-Chtr.  Presae,  1887) 

^aod  by  Strflssmann  {Arch.  Path.  Aiuit,  Hd.  cxv.)*  tbat  chloroform  does 
infloence  nutrition,  and  can  produce  fatty  degeneration  of  internal 
organs ;  but  there  is  not  at  present  any  sufficient  reason  for  belief  in 

,  ihe  theories  of  Bernard  or  of  Hermann.     Like  other  narootio  drugs,  the 

^tnesthetics  act  directly  upon  the  nervous  system  by  virtue  of  curtain 
inherent  relations  which  at  present  cannot  be  exphiined. 

In  1848  {Archives  Gen.,  2e  s6r.,  t.  xvi.,  1848)  Dumdril  and  Domar- 
qtuy  showed  that  during  aniBathosia  there  is  a  reduction  of  tempera- 
ture. This  has  been  confirmed  by  Bouisson  (  Traite  theorique  et  pratique 
de  la  2fethode  aHesthesique,  Paris,  1850)  and  by  Suk^niski  {Ueber  die 
des  AlkohoU,  etc.,  Inaug.  Diss.,  Borpat,  1365) ;  and  Schoinson  {Archiv 
der  Meilkunde,  18G9)  osserta  that  there  is  no  increase  in  tho  giving 
out  of  heat  by  tho  body  during  anQ?atheain,  and  conscqueutly  that 
tha  anasthsUcs  lessen  the  production  of  animal  heat,  no  doubt,  like 
ilcohol,  by  chocking   tissuo'metamorphosiii.      Albumen   is   not  rarely 

'^to  be  found  in  the  urine  after  anssthesia,  and  G.  Guerrin  states  thai 
after  aniwttheaia  by  nitrous  oxide  on  the  addition  of  nitric  acid  an 
Intense  rose  coloration  appears.    (  Th^se,  No.  299,  Lyons,  1885.) 

Tho  action  of  anresthotics  may  bo  modified  by  tbo  injection  of  nnr- 
ootios.  Morphine  given  bypodermically  about  half  an  hour  boforo  tho 
oxhfbition  of  tho  nniDsthotio  is  6nid  to  have  a  decided  oifoct  in  pro- 

'  longing  tbo  aniDstbosia.  Chloral  administered  shortly  before  ethoriza- 
tion  cortflinly  causes  tho  first  stages  of  the  latter  to  be  much  quiotei 
than  usual,  and  also  prolongs  the  narcosis,  f 

Tho  chief  purposes  for  which  antesthetics  aro  used  are  to  relieve 
pain  and  to  relax  spasm.  To  meet  tho  first  indication  they  aro  em 
ployed  by  surgeons  especially ;  but  they  are  also  exceedingly  valuable 
in  cases  of  sufTcring  fW)m  disease.  It  must  be  borne  in  mind  that  thcii 
action  is  vor^'  tratit^iitory  and  is  accompanied  by  more  or  less  disturbanco 
of  tbo  general  system,  and  thai  consequently  they  are  to  be  employed 
only  when  the  pain  is  exceedingly  severe  and  transient.  To  relieve 
pain,  anffisihelics  aro  used  with  great  propriety  during  ehild-birth-X    In 


•  Consult  rnita  Philip  StonniBl,  Zmr  Ltftr*  d<r  ftHi'j.  KHtartung,  Mo.     SUgbur;,  13S9. 

f  Mr.  Bouwill  bu  propOMd  ra|>i<l  btttUbiDg  u  »  cnoaiu  or  produsiBg  slight  aniMLbHia  in 
«MM  vf  minor  largcrj.  Tbe  pkUnt  b  rajuired  to  brmtha  v^rj  npMljr  for  from  lhr«o  to  S*t 
•lisutai,  when  a  «ondiUon  of  putift]  loa  of  ooDMioUOM*,  prohsblj  dep«adMit  upoa  dittiirb- 
KBce  of  Ibe  cerelinl  droaUtiun,  !■  induceil.     (Se«  PkHu.  Mnl.  Timtw,  vL  ISA.) 

t  I  tw  so  nu<M  for  b»n«r1ng  that  u«ilb«ai»  of  tb«  mother  Mriooalj  iBfinssoei  tbi 
diUd,  B&d  do  not  ibink  muoh  «ai);hl  can  b«  kltaubail  tu  the  auertlons  of  Dr.  Iloftaeier  (ffrr. 
li^  Klin.  Woekm»«A.,  iSSi,  xx.  Z2D)  tbftl  Ihsro  ia  prodncvd  an  liicr«u«d  «Iisiiiiadoa  of 
«ft«o|«i  U  ib«  n*«-borB  bab«. 
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natural  labor  it  is  not  commonly  noooesary  to  produce  complete  anajfl- 
thcflia.  When  the  full  effect  of  either  other  or  chloroform  ia  induced, 
there  ia  almoHl  always  a  weakening,  and  very  often  an  aboUliou,  of  the 
utenne  contrac:Lions.  The  ans-iHthetic  should  be  administered  io  such 
quuntitios  ua  to  relievo  the  pain  without  decidedly  interfering  with  the 
niuBCuIar  Rpanm.  In  certain  cases  this  can  be  done,  in  others  it  ie  im- 
practicable. I  have  obtained  very  advantageous  rusulte  in  some  caees 
by  BUHpeuding  the  pains  for  about  half  an  hour  by  means  of  ether, 
and  then  entirely  withdrawing  the  anffiathetic.  By  this  treatment  the 
weak,  painful,  ineffectual  efforts  of  a  worn-out,  nervous  patient  may 
often  be  converted  into  regular,  Buccessfnl  pains.  I  think  that  the 
risk  o€  post'partum  hemorrhage  Is  materially  increased  by  anssthotica, 
and  therefore  habitually  give  after  their  uso  two  drachms  of  the  fluid 
extract  of  ergot,  aa  eoon  as  the  perineum  is  well  distended  by  the 
cbildB  head.*  Aniesthetica  are  frequently  used  in  surgery  for  the  pur- 
pose of  relaxing  ttpaem,  as  iu  cases  of  dislocation,  hernia,  eto.  In  rnedi- 
cine,  they  have  boon  employed  in  various  forms  of  convuUions,  and  are 
©spceiftlly  valuable  in  severe  hysterical  convulsions,  in  puerperal  eclampsia^ 
aud  in  spinal  convulsions;  in  epilepsy  they  are  very  rarely  called  for; 
in  infantile  convulsions  they  may  be  sparingly  used  when  the  convul- 
fiion  itself  tbreat^ns  life.  In  voriotie  spasms  of  the  excretory  ducts  or 
canals,  and  especially  during  the  passage  of  caictdi,  they  act  very 
favorably,  both  by  rolicviug  pain  and  by  producing  relaxation.  la 
asthma.,  and  iu  spasmodic  stricture  of  the  asopitagus,  as  in  all  other 
coses  of  oft-repeated  Bpusm,  tboy  t^hould  be  admiuistei-vd  only  to  meet 
temporary  indications,  as  their  habitual  use  is  deleterious.  ^M 

The  question  as  to  the  propriety  of  the  administration  of  auasthetic*^ 
to  persons  suffering  from  organic  disease  is  of  the  gravest  importance, 
and  in  individual  cases  must  often  be  answered  with  much  hesitation. 
Bj*  Home  practitioners  heart-disease  ia  thought  to  be  a  positive  contra- 
indication to  antcstbetic  agents ;  when,  however,  the  organic  disease  does 
not  produce  any  obvious  functional  derangement  of  the  heart,  and  when 
the  heart-muoclG  is  in  a  fair  condition  of  health,  ether  may  be  need  t^^ 
the  point  of  aniDsthesia,  provided  the  circumstances  of  the  case  are  sud^H 
as  to  justify  the  surgeon's  taking  a  little  risk.     When,  however,  it  is 
poftsible  to  avoid  the  antpsthetic  by  the  use  of  cocaine  or  other  doviofc^ 
this  should  be  done.    It  mast  be  remembered  that  pain  or  groat  omoH 
tional  excitement  may  arrest  at  once  the  movement  of  a  diseased  heart 
The  shock  and   nerve-strain  which  atlend  n  major  surgical  operation 
without  anffistheticB  would  probably  endanger  carrliac  arrest  more  tha]j^| 

When  there  is  any  tendenc^^ 


would  the  aneasthetic  used  to  avoid  them. 


*  I>«*tb*  from  HKnbctioi  »«  iwy  nn  duiia^  p«rtiirUl«a;  U  hug  ii)<je«d  bMii  uverMd 
that  lbe>  n«T«r  ooour.  This  ir,  Iid*«t»f,  incorrect.  Tbur,  Dr.  C.  B.  V&uudL  {Cinfinnaii 
X«nc<t,  vol.  XXI.,  I8V3]  report!  a  ladden  ileslh  rrotti  oblorgform  dnrins  »  prwnalor*  Ubor, 
ksd  othcn  Kr«  on  noord. 
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to  v«ak  heart,  chloroforin  should  oever  bo  given ;  ntheroma  contro- 
indicstefl  nitrous  oxide. 

It  nppeArs  from  the  recorded  accidents  of  aofeethdaia  that  Iho  ex< 
btence  of  brain-tumors  or  of  othor  organic  brain-diacaKe  is  of  moro 
importanoo  aa  contra-indicuting  the  use  of  anec&thcUc8  Ihuii  itt  dittcatto 
of  the  heart  itself.  When  the  brain-artcrios  are  boUorcd  to  be  atherom- 
atous, althuugh  no  positive  signs  of  organic  brain-discuso  aro  piX'Hont, 
ftDuathcsia  should  bo  induced  by  the  surgeon  with  the  groatcul  n.^lue- 
taneo.  Dr.  Hoxon  {Lancet,  18S0,  vol.  i.)  reports  a  caw  in  which  ho 
bcUevoa  (probably  iueorroutly)  that  a  thrumbua  formed  in  the  coronary 
artery  during  insensibility  from  ether. 

Attention  has  recently  be4>n  called  {New  York  Med.  Record,  voL 
xzzi.  p.  199)  to  the  danger  which  nttonds  the  use  of  ether  in  Bright'* 
disease.  Both  Dr.  Emmut  and  Dr.  Millnrd  report  cases  in  which  co!- 
lapae  with  unemic  poisoning  mptdly  followed  the  adminislmtion  of  the 
aoiEflthotic.  The  clinical  evidence  which  I  have  been  ahio  to  gather 
together  indicntott  that  in  patiuutB  sufTering  from  renal  disease  chlo- 
roform is  prcfoniblo  to  other  unless  the  hcart-musclo  has  undergono 
secondary  degeneration.  This  is  probably  because  the  amount  of  chlo- 
roform required  to  produce  anasthcsia  is  so  much  smaller  than  that  of 
ether  that  less  strain  is  thrown  upon  the  e.xcreting  organs  for  its  elimt> 
nation. 

NITEOaBN  MONOXIDE-NITROUS  OXIDB.    (NO-N,0.) 

Nitrous  oxide  is  a  colorless,  almost  inodorous  gas,  of  a  sweetish  taste. 
It  is  a  very  active  supporter  of  combustion.  Water  absorbs  nearly  its 
own  bulk  of  it.  It  is  made  by  the  distillation  of  the  nitrolo  of  ammo- 
nium,  which  resolves  itself  into  the  gas  and  water.  Thus,  KO,NHj^ 
N,0  -Y  2U,0.  Nitrou!»  oxide  gas  is  now  supplied  in  condensed  (bmi,  ur 
it  may  bo  prepared  in  apparatus  best  obtained  at  the  dental  depots,  lu 
using  such  apparatus  the  tompernturo  should  never  be  allowed  to  rise 
above  482'  F.,  for  fear  of  generating  nitric  oxide. 

Phtsioloqioal  Action. — The  iahahitioo  of  pure  nitrous  oxide  gaa  la 
followed  in  irom  a  half  to  three  minutes  by  unconsciousness,  which 
lually  oomoa  on  quietly,  but  is  sometimes  preceded  by  hilarious,  orotic, 
or  pugnacious  oxcitcmoat.  During  the  aaassthcsia,  the  face  presents 
a  bloatod,  swollen,  intunsoly  livid  appearance.  It  is  probable  that  the 
paralysis  of  nerve  function  takes  thu  same  course  as  during  etherization, 
but  wu  have  little  positive  knowledge  concerning  this  point.  An  ex- 
periment made  by  Dr.  Amory  (iVtrui  York  Med.  Journ.,  August,  1870) 
indicates  that  the  motor  nerves  are  not  alTeoted. 

It  is  well  established  that  nitrous  oxide  will  not  support  life.  A  taper 
will  bum  in  it^  it  is  true,  but  the  liberation  of  the  oxygen  is  due  to  the 
high  huat,  and  at  the  temperature  of  the  body  nitrous  oxide  is  a  stable 
compound.    MM.  Jolyet  and  T.  Blanche  have  found  (^Archives  de  Phjf- 

togiCy  July,  1873)  that  suods  will  not  germinate  in  it,  and  that  auimala 


134 


GENERAL  REifEDIES, 


(frogs,  sparrows,  guinea-pigs,  rabbitM^  live  no  longer  in  an  atmosphei 
of  pure  nitrous  oxide  than  in  one  of  nitrogen,  Even  Dr.  Colton,  wh< 
raaintains  the  absurdity  that  nitrous  oxide  produces  hyperosygenation 
of  the  blood,  statea  (^The  Physiological  Action  of  Nitrous  Oxide  Gas^ 
Philadelphia,  1S71)  that  in  an  atmosphere  of  the  gas  a  mouse  will  live 
only  from  thirty  to  sixty  seconds,  a  pigeon  from  one  to  two  minutes,  a 
kitten  from  one  to  two  minutes,  a  frog  from  thirty  to  eixty  minutes,— 
all  <lying  of  asphyxia. 

The  French  obserrera  above  named  affirm  that  nitrous  oxide  has  no 
direct  effect  upon  the  system, — that  the  phenomena  induced  are  etmply 
due  to  deprivation  of  oxygon.  The  seriua  of  facts  which  they  have  ex- 
perimentally proved, 'and  upon  which  their  conclusions  are  baaed,  are: 
1.  An  animal  Utos  uo  longer  in  nitrous  oxido  than  in  nitrt^n ;  SlH 
Aniestheaia  occurs  at  the  time  that  the  bV>o<I  of  an  animal  bocomoB^ 
black  ;  3.  Animals  breathing  an  air  containing  sixty  to  eighty  per  cont. 
of  nitrous  oxido  and  twenty  to  forty  per  cent,  of  oxygon  are  unaf- 
fected ;  4.  The  analysis  of  the  blood  of  two  dogs  yielded  the  followi 
rosults : 

No.  I.    Conioiouft.  Na.  S.    Uneouoioiii. 


Carbonic  acid 
I^itroas  oxide 
Oxj'gen     .    . 


.  46  per  cent. 
.  29  per  cent. 
.  19.7  per  seat. 


Carbonic  acid  .  .  36.6  per  cent 
Nitrous  oxide  .  .  34.6  per  coni 
Oxygen     ....    3.3  per  cent 


and  other  analyses  showed  that  the  coma  was  not  developed  until 
the  oxygen  in  the  blood  was  reduced  to  three  or  four  per  cent.*  It  ift_ 
uvident  that  if  the  above  analyses  are,  as  iVom  their  reports  they  appei 
to  bo,  reliable,  the  amesthesia  is  not  due  to  the  presence  of  carbonic 
ucid  in  the  liquor  sanguinis,  sinoe  nearly  ten  per  cent,  more  of  that 
was  present  in  the  blood  of  the  conscious  {No.  1)  than  in  that  of  tb^ 
unconscious  dog  (No.  2),  and  also  that  it  is  more  rational  to  bcUeva  the 
decrease  in  the  oxygen,  rather  than  the  slight  increase  in  the  amount 
of  tho  nitrous  oxido,  mado  the  difTcrcnco  between  consciousness  and 
uucoQsciousuoss.  In  conformity  with  this,  Dr.  Amory's  experiments 
are  most  interesting.  Ho  found  that  during  nitrous  oxide  narcosis  the 
amount  of  carbonic  acid  exhaled  from  the  lungs  is  only  two-thirds  of 
that  ehiniuattid  before  tho  inhalation,  and  that  immodiatoly  after  the 
recovery  of  consciouanosa  less  than  ono-tbird  the  Dormal  amount  o^^| 
carbonic  acid  is  given  off.  ^^ 

Again,  Mr.  Elihu  Thomson  {Phila.  Med.  Times,  Nov.  15, 1873)  found 
that  animals  in  an  atmosphere  of  hydrogen  and  nitrogen,  and  also  in 
vacuo,  suffered  symptoms  precisely  similar  to  those  caused  by  the  in- 
halation of  pure  nitrous  oxide  ;  also,  that  in  man  the  inhalation  of  pure 
nitrogen  causes  the  symptoms  of  nitroua  oxido  narcosis;  finally,  tha 


>  Tbcce  rwnltfl  w  eloaetj  nklti  tu  those  obtained  hy  Or^hKnC,  wba  found  tbal  in  utimi 
B»roi>tUed  with  m  tDixtor*  of  ot.rboiii«  »cld  mxl  air,  tb«  gna  of  th«  btood  ooati^Dtd  V5.4  p«c' 
CWlt.  of  emrboaie  aeld  {Campl.-Itfuil.  Soe.  Btutay.,  IB97). 
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Ditrogen,  hydrogen,  and  uilrouti  oxide,  as  well  as  a  vacaum,  are  rendered 
capable  of  supporting  life  by  the  introduction  of  a  proportion  of  oxygen 
approaching  that  existing  in  common  air.  Dr.  C.  A.  MacSfunn  {^The 
Spectroscope  in  Medicine^  London,  IS80,  pp.  73-75)  finds  that  when  an 
animal  is  killed  by  nitrous  oxide  the  arterial  blood  gives  only  spectrum 
linos  of  reduced  hromoglobin,  while  aflor  death  fVom  chloroform  the 
Unee  of  oxyhiemoglobii)  are  very  apparent. 

On  the  other  band,  it  ha-t  been  a:sscrtod  that  nitrous  oxide  does  not 
act  as  an  asphyxiant,  because  the  circulatory  phooomona  produced  by 
it  are  usnally  different  fVom  those  of  mechanical  asphyxia.  It  must, 
however,  be  borne  in  mind  that  the  phonomena  of  mo<.  hanical  asphyxia 
are  largely  due  to  the  presence  of  an  excess  of  carbonic  aoid  in  the 
blood,  whiUt  in  the  asphyxia  produced  by  nitrous  oxide  tboro  is  no 
ftxoass  of  carbonic  acid,  so  that  the  phonomena  present  are  simply  the 
ouloome  of  a  lack  of  oxygen.  It  is,  therefore,  a  priori,  to  be  expected 
that  the  symptoms  of  muubanical  and  uf  nitrous  oxide  asphyxia  should 
ditTur  to  a  certain  extent.  In  an  elaborate  series  of  experiaiouls  I  found 
(^Therap.  Oiu.,  Aug.  1890)  that  the  iulkulatiou  of  nitrous  oxide  ia  usually 
followed  by  a  rise  of  the  arterial  pressure,  accompanied  by  a  great  dis- 
turbance of  the  pulso ;  the  pul»i  at  fir^t  becoming  irregular  and  tuinul- 
taoua,  but  by  and  by  settling,  so  that  when  ana^lhesia  it*  complete  the 
ilau-ware  ie  remarkably  large  and  full,  and  the  rate  very  alow.  The  rise 
\d  fall  of  the  arterial  prua-^uro  in  niti-otiit  oxide  nnsestho^ia  was  found  to 
vary  remarkably,  not  only  indifferent  inhalations,  but  at  different  periods 
of  the  same  inhalation.  Sometimes  the  rise  watt  sudden,  fiomctimos  it  was 
slow  and  gradual ;  Bometimes  it  was  maintAirved  until  near  death,  some- 
times it  was  interrupted  very  early;  sometimes  it  was  not  very  well 
marked,  sometimes  it  was  enormous.  I)r.  Amory  has  found,  in  osperi- 
meuts  with  the  cerebroraoter  upon  the  dog,  that  there  is,  during  the 
aniestheeia,  increased  blood -pressure  in  the  cerebrum,  with  stasis  in  the 
capillaries.  These  results  show  that  the  circulatoiy  phenomena  produced 
by  nitrous  oxide  re^en1bli^  those  of  mechanical  asphyxia  as  closely  as 
could,  a  priori,  be  expected. 

Moreover,  I  have  found  that  the  addition  of  three  per  cent,  of 
oxygen  nearly  doubles  the  time  r^^quirod  for  production  of  ancesthesia, 
6ve  per  cent,  increases  it  more  than  twelvefold,  whilst  ten,  or  even 
eight,  per  cent,  of  oxygon  suspends  entirely  the  ancesthetic  action  in 
the  dog.  Again,  in  a  series  of  experiments  (Bcntai  Cosmos,  May, 
1893),  I  found  that  two  minutes  thirteen  seconds  were  required  to 
produce  complete  antestbesia  with  pure  nitrous-oxide  gas,  while  in 
mechanical  asphyxia  the  same  result  was  reached  in  two  minutes  nine 
seconds ;  also,  that  three  per  cent,  of  oxygen  caused  the  average  time 
required  for  the  production  of  anaesthesia  to  lengthen  from  two  min- 
utes and  thirteen  seconds  to  four  minutes  and  seventeen  seconds, 
whilst  five  por  cent,  of  oxygen  increased  the  period  to  eighteen  min- 
utes and  fiAoen  seconds.    The  evidence  seems  to  me  to  be  complete 
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and  to  provo  that  nitrous  oxide  acts  as  an  ajuestketic  simply  by  shutting 
off  oxygen.* 

or  all  the  anmsthettcfl,  nitrous  oxido  is,  so  far  as  imm«diato  danger 
is  conrernod,  the  BsfoBt.  Nitrons  oxido  is  probably  administered  to 
i«oren  hundred  atid  tifty  thousand  persons  yearly;  and  vet  thoro  have 
been  only  four  deaths  directly  attributable  to  it  wilh  any  plausibility.  In 
one  of  those  ( />fnM/  CosmM,  edilorial,  Jnnu,  1872)  it  is  doubtful  whelLer 
the  gfts  had  anything  to  do  with  tho  fatal  result,  or,  indeed,  whether  it 
was  really  administered.  In  the  second  case  {Brit.  Journ.  Dent.  Set., 
Feb.,  1873),  death  f^Y»m  aBphyxia,  appurently  induced  by  nitrous  oxide, 
occurred  in  a  healthy  man.  In  tho  third  ease,  death  iti  aseertod  to  have 
been  produced  by  ayncope  (flrif,  Med.  Joum^  1877,  i.  460).     For  tlio 


*  Pmul  Bon  hu  ihowa  Ibmt  ft  mtsture  of  cigbtj-fivv  per  oeot.  nitntia  oxids  and  firiMn 
pBT  wnt.  osjrgvD,  undvr  a  praMuni  or  al  Icut  Ino  nliiKKpliMwi,  will  pnxluoo  BDvsUiMiA,  «ftd 
fau  deviKd  10  ftppBTStui  which  b&x  b««a  tued  Id  IStrit  for  tine  pnrpoM  of  furgicAl  AiuftalbB- 
*iB.  llie  prmoticft]  olijdclKm  tu  ibo  uietliud  ii  iU  ex|)ciiiiirciiea,  Rnd  it  baa  failod  to  come  io(o 
Togne.  In  1831,  Klikoviteb,  of  St.  Petenbur^  i»c>]  with  alleged  >um«»  in  p»rturidoQ  PboI 
Bcrl'a  lalztnreof  gsBM  wilboat  prtMon.  ULi  obHrvatloos  hare  be«u  ouaSriued  b;  Tiltr), 
E.  Coha,  hy  8«ieeleki  sad  Doederiida,  from  wbmx)  reporu  thn  aonpIuRioa  ewma  to  be  dnirn 
that  the  nixlarc  will  obtund  bot  aot  ab*o1utct]r  dMtrojr  tb«  pa.iai  of  Ub»r.  In  1S33,  Wltiin^w 
veemB  Co  hnire  benn  (be  flrot  tii  haira  uteil  iii  ujujur  surgleaJ  bfiermlitini  tho  miicd  gnsM  with- 
out pfCHun;  nnd  tn  ISdO.  Qenunj  rep»rt«d  efght  major  operations  |>erfi>rrue(]  under  Bert'* 
•nmtbetiir.  In  \^9\  {Atner.  Juum.  Med.  Set.,  vol.ct!.)  a  icriuu*  and  able  Inve^tigaljun  oT  the 
■nbjeet  wai  made  hy  Dr,  Vun  AradBlp,  wfau  rmpiInyGd  TuUnnutria  nistiiras  of  oxygen  and 
aitruna  oxide  of  different  ttrengthf.  It  wan  faiitid  that  In  mr«  oMtt  with  fifteen  per  c«nt.  of 
oxygen  amrvthmiii  wa«  prml'LiRed,  but  niuiall]'  the  tou  of  ouneciotunan  wa«  inonmplote  and  wu 
altcndetl  with  touch  inu«CHlar  rigidU<r.  Afterwards,  with  leo  per  CNil.  of  oxygeui  Qsaal\j 
aduiiniXcrod  under  a  ecitaiu  amount  of  preaiure  (about  lire  or  six  pound*  of  weiftbt  on  lb* 
nterroir-bag],  a  mudorato  amount  of  anwalhciita  nu  obtained  in  ■  nmnber  of  oa«M  without 
the  production  of  anj  e;ano»Ii  or  dingrocablo  iymptoau.  Wfaw,  bowerer,  tbcr«  wu  mnah 
ezeilement  or  fear,  the  aaiPKlhtsia  mixlurn  nuaalljr  failed  to  |>n>duoe  as  affcet.  Tbe  recorery 
lit  ooDHiouBDeii  was  almoet  immediate,  an-l  Vnn  Aradate  xwni  In  bewrrect  In  hii  oonolmloa 
that  tbe  mixtnni  i(  a  wcnk  annathelio,  ual;r  uteful  In  minor  operatloM.  Dr.  Frederie  Hewitt 
{Tmtu.  Odontttagi'^t  Sorifiy,  1801-92)  bas  emplitjed  wilh  Rreat  (allifbotion  for  the  eztnn- 
tiun  of  teeth  nn  ingenlouf  apparatui  devieed  bj  hitnielf.  which  enable*  the  o|Mmtor  at  will  to 
t»are«M  or  deerenso  the  amount  of  oxjgeo  ;  but  in  ovno  of  hit  mm*  wm  noBBetheala  otaiD* 
lained  fur  a  length  of  Itiou,  and  the  MiDulu)iiuni>  which  I  rea<b«id  in  tbei^Hlaf  Qmmoi  uf  Uay, 
1S93,  b;  ex  peri  tn  mutton  upim  the  lowor  animals,  itltl  seem  cnrr»ct.  Theorellaally,  It  il 
poMihlc  to  jet  a  uiixCure  of  oxjgeo  nnd  uitroui  oxide  wblcb  will  ooDlain  inttcient  ozygea  to 
Bftintain  for  a  length  of  lioie  Ibti  vital  fuuetiooi,  and  jret  knve  so  liltJe  oxygen  (bal  ccmaciow- 
Daaf  will  be  loii.  Tbe  lone,  however,  between  nnaMompanled  lovtr  of  upper  brain  fuoettoo 
and  loMOf  reapirntnry  and  heart  power  [■  nwb  a  narrow  one  thai  it  do«a  not  aeem  to  me 
probable  that  tbe  anrgeon  can  avail  hiinaelf  pnurlloilly  of  tbe  eziateace  of  thi*  lone:  tbe 
danger  of  passing  euddtoty  from  anmalbetia  into  teniibilitj,  or  from  partial  into  complcla 
upbyxia,  would  always  b«  too  itnininent. 

Carboaio  acid  gai  probably  liiu  n  direct  influcno*  upon  the  nerre^oentret.  Mid  it  i«  p(». 
■ibie  that  a  dilution  of  the  gai  with  oxygen  would  afford  a  preRttcnl  anwatbello  nlxtnro,  Ai 
long  ag<i  a*  ldi9,  Dr.  Otanam,  tn  a  oom manlentlon  to  tbe  Frenob  Aeadeny,  stated  that  be 
bad  found  n  iniitnre  of  curboiiio  acid  and  air  to  be  a  >afa  ana-sllietio.  M.  Or^lianl  [t'itmpt.- 
Rtnd.  Stf.  Biot,.  ISST)  found  that  a  mixture  of  oxygen,  nir,  end  carbonic  acid,  to  made  aa  to 
oontaio  AO  pafl«  of  air  to  lUO  ^rts  at  carbonic  acid  &nd  20.9  parts  of  oxygen,  will  pnduM  in 
the  rabbit  in  two  uiinutee  a  eamptete  aniR^thesia  which  may  he  waintainnd  for  boun,  and 
whieb  disappear*  in  ibe  oouna  of  two  or  three  ulnulaa  tf  tbe  anlunl  be  allowed  to  br««tb«  air. 
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fourth  case,  seo  Ibid.,  1883,  it.  729.    The  opinion  of  Dr.  Cartwright 

{Lancft,  1876, 689)  and  of  Dr.  W.  Ottley  ( Ibid.,  1883,  i.  95),  that  in  ca^os 

of  buart -disease  periuaDent  iocroasa  of  the  cardiuc  weakness  is  caused 

hy  nitrous  gas  inhalation,  is  certainly  not  established.   The  full  of  blood- 

iure  produced  by  the  gas  was  fbund  in  my  osperiments  to  be  duo  to 

ilyriis  of  the  vaao-motor  apparatus,  and  death  always  occurred  from 

iralysis  of  the  respiratory  function,  the  heart  continuing  to  beat 

powcrAilly  aAor  respiration   bad   ceased  and  the  arterial    pressure 

bad  fallen  rory  low.     Even  when  alarming  syraptorns  occur  durinjj 

utrous  oxide  anssthesia,  the  results  are  very  rarely  dituistrnus,  because 

'th«  lotis  of  function  has  been  due,  not  to  the  presence  of  a  poison,  but 

to  the  absence  of  oxygen,  and  although  the  paralynia  may  be  complete, 

the  life-power  sleeps  before  it  dies  and  is  ready  to  react  to  oxygon. 

^Immediate  artificial  respirtttion  is  the  one  Temedy  fur  the  treatment  of 

larmiug  symptoraa  during  nitrous  oxide  asphyxia. 

Dr.  L&font  {La  France  Med.,  vol.  i.,  1886)  has  called  attention  to 

the  possible  aflor-rosulca  of  nitrous  oxide  anowtliesia,  and  ainuug  other 

alle^d  mishaps  mentions  miscarriage,  chlorosis,  epileptic  symptoms, 

and  albuminuria.     Ho  especially  warns  aj^ainsl  the  {Kjssible  prvductiun 

of  diubtjtcs  mellitus,  and  reports  a  case  iu  which  sugar  u]>poared  iu  tbo 

urine  twice  after  tbe  use  of  the  gas.    He  aUo  found  sugar  in  Inrgo 

quantities  iu  bis  own  urine  after  an  inhalation,  and  was  successful  in 

producing  glycusuna  iu  tlie  dog.     In   five  experimentit  madu  in  the 

University  Laboratory  by  Drs.  Goo.  S.  Woodward  and  Alfred  Hand,  the 

gas  failed  to  produce  albuminuria  or  glycosuria,  but  Dr.  Kenderdine,  a 

veil-known  Philadolpliia  surgeon,  died  some  years  ago  from  diabetes, 

rhieb  be  ponsintently  attributed  to  nitrous  o.xido.    Whilst  the  after- 

Mftangers  of  nitrous  oxide  are  probably  not  great,  the  high  blood -pressure 

witli  venous  stasia,  which  arc  undoubtedly  present  during  tbe  ana>stbosia, 

)Qgly  indicate  tliat  when  atheroma  or  other  disease  of  the  arterial 

'walU  exist,  nitrous  oxide  is  probably  a  less  safe  aniestbetia  than  is 

ether,* 

ETHEK^ETHTL  OXIDE.    (C.H,0— {C,nj),0.) 

Ether  is  a  eulorlc^^,  ver)-  vuhitile  li4[ULd,  obtained  by  the  dehydration 
of  alcohol  by  sulphuric  acid.  It  is  very  intlammablo,  as  is  also  its  vapor, 
which  is  two  and  a  half  limes  heavier  than  air.  It  is  freely  soluble  in 
Alcohol,  and  is  itself  a  powerful  solvent.  Its  odor  is  strong  and  pecu- 
fjlar;  its  taste  is  hot.  Its  spcciSc  gravity,  when  pure,  is  0.713,  and  ita 
boiling-point  OS*"  P. 

Tbe  U.S.  Pharmaeopoeia  formerly  recognized  other  as  official  in  two 
fbrms,  jSfher  and  ^^her  Fortior ;  at  present  it  rocognijtea  only  one  form 
of  other,  under  the  name  of  jiEtker  {Ether),  and  requires  that  it  shall 
contain  ninety-six  per  cent,  by  weight  of  absolute  other  and  al>out  four 
per  cent,  of  alcohol  containing  a  litllo  water.     It  should  be  uotud  that 


*  For  hul  npopluy,  foUonltif  nllruai  asiJs  kawttbMi*,  MO  Ihnlul  i^tmvi,  lSilV> 
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ibia  preparation  corresponds  to  tho  ^tbcr  Fortior  of  the  old  Pharmft- 
copceia.  Thi)  British  Pliarmacopacia  reeognizoB  jEther,  containing  not 
leas  than  iiit»oty-two  per  cent,  by  volmiio  of  pure  ether,  and  ^ther 
Purus  or  Absolute  Ether^  giving  the  speeifie  jLtravily  of  the  latter  prepa- 
ration au  not  exceeding  0.720.  Ether  of  the  U.S.  Pbarmacopceia  Hhould 
bull  "when  a  tu!)t<lubu,  containing  Home  broken  glass  and  half  filled 
with  it,  is  held  for  8ome  time  in  the  baud."     U.S.  ^| 

Physiological  Action. — Tho  first  effects  of  other  when  inhaled  aro^" 
burning  in  the  fauces  und  a  fueling  of  strangulation,  both  duo  to  tho 
local  Improftsinn  of  the  irritant  vapor.   The  primary  iudicatioos  of  its  sys- 
temic action  are  a  aenso  of  exliUaration  and  a  lightness  in  tho  head,  asso* 
ciatod  with  a  roaring  or  buzzing  in  the  ears.    These  are  soon  succeeded 
by  ft  feeling  of  tho  immediate  surroundings  being  afar  off,  which  soon 
£idc3  into  semi-unconsejouanoss,  with  visions  and  illusions.    Thoso  aw 
of  various  characters,  and  aro  often  accompanied  by  a  spocios  of  doH 
lirium.    Some  patients  woop,  others  laugh;  some  shout,  some  pmy 
Bomo  rave,  and  some   become  oxcoodingly  pugnacious.     In   rare  in 
Btances  tho  dreams  become  orotic ;  and  cases  are  on  record  in  which 
there  were  distinct  ovidcneos  of  the  oceuiTonco  of  a  complete  venereal 
orgasm.    In  this  stage  the  patient  in  most  casos  may  bo  more  or  loss 
perfectly  aruusud.    There  is  rarely  sufHcient  ana^athesia  for  pi-aclical 
purposes  before  tho  period  of  cuuiplote  unconsciousnoss. 

The  second  stage  of  elher-narcoBis  may  bo  considered  to  begin 
with  the  cumplelti  toss  of  conyciousness.  Muscular  rigidity  may  persl* 
for  a  length  of  time,  but  usually  it  soon  passes  off,  and  tbe  patiuut  ti< 
relaxed  and  quiet,  with  slow,  regular,  automai-io  respiration.*  Tho 
occui-rence  i>f  stertorous  respiralion,  duo  to  a  pai-caia  of  the  muscles 
of  tbe  palaLe,  shows  that  tbe  sCnge  of  muscular  paralysis  is  being 
reached.  It  should,  except  in  rare  coses,  be  the  signal  for  the  imme- 
diate witbdrawiil  of  the  anesthetic 

Tho  face  during  etht^rizatif  n  is  reddish  ;  marked  pallor  and  lividity 
aro  rosjjeetively  important  indications  of  failure  of  the  heart's  action 
and  failure  of  respiration.  The  stage  of  excitement  generally  huts 
only  a  few  minutes,  but  in  some  cases  is  prolonged,  and  in  nervous 
women  may  pass  into  a  violent  iit  of  hysterics,  which  soon  yields,  how- 
ever, to  a  persistent  use  of  the  an&esthetie.  The  pulse  is  quickened  and 
increased  in  fon-e  by  other,  and  it  will  often  maintain  itself  during  a 
prolongc-d  narcosis.  If  the  vapor  of  other  be  taken  in  a  concentrated 
form,  there  is  usually  in  the  beginning  a  momentary  arrest  of  respira- 
tion, accompanied  by  a  decided  sense  of  sulTucation,  evidently  tbe  result 
of  the  irritant  action  of  the  vapor  nj>on  the  upper  nir-possagcs.  So 
soon  as  this  has  passed  off*,  the  respiratioDs  are  usually  accelerated 
well  as  deepened ;  but  as  tho  stage  of  autesthesia  is  reached  thoy 


^ 


*  For  •  full  ditouulon  of  ntoh^r  pbeii'}meD&  dariof  profound 
J«liMh  (  tViem.  Med.  Wtchmtri.,  toL  uxix.,  18$»,  p.  360). 
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come  slower,  and,  if  the  inhalation  of  the  ether  be  perasted  in,  th«j 
grow  not  only  more  and  more  diBtant,  but  also  more  and  moro  shallow, 
ontil  they  are  gradually  extinguished.  The  roepiratory  phenomena 
Heein  to  bu  tLe  taino  in  the  lower  mammalia  1U4  in  mati.  The  primary 
arrest  of  respiration  during  the  first  stages  of  etherization  id  uii* 
duubtodiy  due  to  a  local  ii-rilation  of  the  mucous  membmneii  of  the 
air-paMag«fl.  According  to  Kmtsihmer  {Sitzungb.  Wiener  Akad.,  1870, 
Abth.  ii.),  in  the  rabbit  it  is  prevenlct.!  by  previouB  seotiou  of  thi.*  trigem* 
inol  nerreo,  but  not  by  Uivision  of  the  vagi ;  nor  does  it  occur  whon  the 
ether  is  adminintered  through  a  trachc'al  Batula.  This  would  indicate 
tbat  the  respiratory  dislurbanc-e  is  due  to  irritation  of  the  poriplieral 
Irige-miual  nencs,  but  Dr.  U.  A.  Uai-e  {Univ.  J/cJ.  M<ig.,  vol.  i.  p.  419) 
hoA  found  that  in  the  dog  tracheal  irritation  with  ether  produces  re- 
spirutoiy  nrrost,  which  is,  however,  prevented  by  previous  section  of  the 
vagus.  As  stated  by  Dr.  P.  Knoll  {Sitcungb.  Wiener  Akad.,  Oct.  187G), 
the  arrest  of  respiration  is  soraotimos  replaced  by  very  irregular 
breathing.  Tbo  importanco  of  the  matter  is  incroaiscd  by  the  fact  tbat 
Kratscbmer  has  noticed  tbat  the  disturbances  of  respiration  oro  accom- 
panied by  epasra  of  the  glottis.  It  is  evident  that  those  disturbances 
are  reflexes  due  to  irritation  of  the  trigeminal  nerves  in  the  upper,  and 
of  tbo  pneumogastric  filaments  in  the  lower  respiratory  tract.  It  is 
possible,  but  not  probable,  llmt  some  of  the  accidents  which  have  hap- 
pened  early  in  human  aniostbei^iu,  have  been  due  to  these  reflexes  ;  the 
important  |)ractical  fact  is  that  aberrations  of  respiration  occurring  in 
the  beginning  of  an  etherization  are  to  be  overcome  by  peraistencc  in  the 
inhalation,  after  which  the  respirations  will  become  slower,  deeper,  and 
more  regular;  indeed,  as  pointed  out  by  Kroneckcr  {Curresp.  Blatt. 
Schweizer  Aerztetl90Q^,ihii  late  and  dangerous  arrest  of  respiration  during 
anicsthesia  occurs  only  after  the  reflex  function  has  been  abolished.  AVhen 
the  administration  is  continued  to  the  end,  the  rcapimtions  become  very 
slow  and  more  and  more  shallow  until  extinguished.  Irregularities  of 
respiration  occurring  in  the  later  stages  of  an  cthenKntion  are  of  the 
most  serious  import,  and  demand  immediate  withdrawal  of  the  drug. 
Clinical  experience  confirma  the  experimental  proof  obtained  by  Dr. 
Knoll,  that  those  late  disturbances  of  respiration  are  the  result  of  the 
direct  influoni  o  of  the  drug  upon  the  respiratory  centres. 

According  to  Professor  Eulenberg,  in  the  beginning  of  ansietheeia 
produced  either  by  ether  or  by  chloroform,  the  kneegerk  in  man  is 
incroafled  ;  but,  while  this  increase  soon  disappears  when  chloroform  is 
employed,  with  ether  it  endures  even  into  the  narcosis  (^Hoffmann  und 
Schioalbe  Jahresb.,  1883,  p.  117). 

Upon  the  lower  animals  ether  acts  as  upon  man,  and  it  has  boeo 
shown  by  Claude  Bernard  that  the  most  primitive  infusoria  are  suscep- 
tible to  its  influence  (Xe  Progres  Med.,  1876,  p.  77). 

Nervous  System. — As  the  cerebral  functions  are  tbo  first  to  bo 
affocted,  it  is  very  apparent  that  the  brain  is  especially  sensitive  to  the 
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Darcotio.  Flourons  {CompttsRenduSy  vol.  xxir.,  1847,  pp.  161,  242,  253, 
340)  found  that,  at  a  certain  stage  of  etherization,  pricking  of  the  ante- 
rior or  motor  norvo-rQot.i  cauF^ed  motor  disturbance,  althau-;b  the  po»- 
tdrior  or  sennory  portions  of  the  spinal  centres  were  completely  insen- 
sible. Aflor  a  more  prolonged  inhalation,  the  anterior  or  motor  centroa 
alfto  failed  to  respond  to  mechanical  irritation,  although  the  functions  of 
the  medulla  oblongata  wero  regularly  performed,  and  stimulation  of  its 
anierior  centres  gave  Hro  to  motor  disturbance,  and  pricking  of  its  sen* 
30iy  portions  even  cauAod  manifefltatiouB  of  pain.  When  the  inhalation 
of  ether  was  maintained  for  a  mitflctcnt  time,  the  sensory  and  finally  the 
motor  Hinctions  of  the  medulla  oblongata  were  compromised,  and  death 
from  paralysis  of  the  respiratory  centres  ensued. 

Longet  (^Archives  Oen.,  4e  s^r.,  torao  xiii.  p.  374)  in  part  confirms 
and  in  part  questions  the  results  of  Floui-ens.  He  states  that  he  has 
found  the  sensory  fuucttous  abolished  very  early,  but  has  never  failed 
in  any  stage  of  the  narcosis  to  get  a  response  from  the  anterior  part 
of  the  cord.  ThcM  apparently  difforont  results  are  simply  due  to  the 
lUct  that^  while  Flourena  used  only  mechanical  stimuli,  Ixkngot  om> 
ployed  powerful  galvanic  eurixnta. 

Floui'ens  was  Bubsluntlally  eorreot^  and  the  order  of  iho  involvement 
of  the  nerve-contres  ia  man  and  animals  in— first  the  cerebrum,  next 
iho  sensory  centres  of  the  cord,  next  the  motor  centres  of  the  cord, 
next  the  seusur^'  centres  of  the  medulla  oblongata,  and  finally  the 
motor  centres  of  the  medulla  oblongata. 

That  ether  is  capable  of  iinpi-essing  the  norvoa  Boems  established  by 
the  experiments  of  Longet  (he.  cit,  p.  382)  and  of  Serres  (Archives 
Gen.,  4e  ser.,  tome  xiii.  p.  433).  Those  observers  found  that  the  direct 
application  of  other  to  a  nerve  produced  a  paralysis  of  the  seosorj' 
fibres  of  that  nerve;  so  that  pinching  the  nerve  below  the  point  of 
application  caused  no  pain,  nlihough  voluntary  movement  was  pre- 
served, and  galva.nization  of  the  nerve-trunk  above  the  point  of  appli- 
cation induced  spasms  in  the  tributary  muscles  :  i.«.,  the  i>owor  of  con- 
ducting  an  impulse  downwards  was  preserved,  that  of  conducting  it 
upwartls  was  lost.  By  a  longer  application  of  the  aiueatbetio  tho 
fVinction  of  the  efferent  as  well  as  of  the  afferent  fibres  was  abolished, 
temporarily  at  first,  but,  if  tho  application  were  persisted  in,  perma- 
nently. Practically,  however,  lubaled  ether  has  no  influence  upon  the 
nerve-trunks,  because  the  nerve-centres  are  so  much  more  sensitive  to 
its  influence  that  their  functional  power  is  abolished  before  the  nen'ea 
arc  affected.  Indeed  Conly  (Soc.  de  Biohgu\  February  13,  1S76)  found 
that  in  animals  killed  by  ether,  cbloroform,  or  chloral,  the  motor  ner\-ea 
and  muscles  preserve  their  function  longer  than  in  animals  killed  by 
sudden  violence.* 


*  Dr.  P.  n.   Roo[>er  iru,   I  MleTS,   Lh«  lint  to  mrts  that  •timtilkUoiii  of  lb«  nourrvnt 
1«T7Dj;«al  oerVB  oauMf  a  dllkUlton  of  tho  (luttii  is  lb*  tboroushlj  etberind  dof«  Blihanyb 


upon  the  motor  system  of  org&nio  life  ether  oertftinly  acta,  but 

mach   less   eoergetically   thnn    upon    the  rolontaiy  eystcm.      Thus, 

after  death  from  etiier  the  vermicular  movements  of  the  intei^tliie, 

although  lees  active  than  normal,  are  very  rarely,  if  ever,  entirely 

abwot. 

Gradation. — ^Tho  first  effect  of  ether  is  usaally  to  cause  a  pro- 

noanccd  riao  io  the  arterial  pressure,  which  is  commonly  maintained 

wen  Uaongh  a  prolongud  other  narcosis,  and  may  continue  until  munifest 

bUure  of  respiratioo ;  commonly,  however,  it  is  after  a  time  succeeded 

by  a  &11  of  pressure.    According  to  Sansom  {Chloroform,  Phila,,  1866), 

UisTeawla  of  the  frog's  web  are  thrown  into  a  persistent  spasm  by  the 

t&h&litioD  of  uther ;  and  in  the  research  of  Drs.  Uowditch  and  Minot  upon 

umoutls  {Btaton  Med.  and  Surg.  Journ.,  May,  187-i),  the  conclusion  was 

ntcLed  that  the  vaAO-motor  centres  ara  at  first  stimulated,  and  aller- 

»inls  depressed.    Our  present  evidences  show  that  the  action  of  ether 

ipon  the  circulation  is  very  similar  to  that  of  alcohol ;  that  there  is, 

doringotfaer  aniwthesia,  a  ri^e  of  pressure,  the  result  in  part  of  increa-^ed 

c^ho  action,  and  in  part  of  vaso-motor  centric  atimulaiion ;  and  that 

Uiia  rise  is  followed  by  a  fall,  the  outcome  of  a  con»entaneons  cardiac 

Iwlure  and  vaso-motor  centric  and  peripheral  paralysis, 

It  is  frequently  asserted  that  etUer  when  added  to  blood  coagulates 
i^  A.  Schmidt,  however,  status  that  the  coagulation  is  duo  to  osone 
*liicb  has  been  generated  by  the  ether  and  is  ccntainod  in  it,  since 
freshly  disiilled  other  does  not  coagulato  albuminous  substances. 

The  researches  of  Wittich  (Schmidt's  Jahrbucher,  Bd.  cxiii.  p.  212) 
ind  A,  Sohmidt  ( Virchow's  Arehiv,  vol.  xxix.,  1864,  p.  19)  have  shown 
It'Slwlien  other  Is  added  to  the  blood  of  horses,*  cats,  or  rata,  the  rod 
corjiiiscieft  di(*ftppoar  in  a  veiy  short  lime,  and,  as  their  stroma  cannot 
l«  dfttnonstrated  by  the  aid  of  roagcuU,  this  disappearance  is  due  to 
iu  wlotion.  The  oxyhemoglobin  thus  sot  free  is  dissolved  in  the  serum, 
Itil  the  presence  of  the  ether  soon  causes  it  to  eryt*tallize.  There  is  no 
proof  that  these  cbangOB  occur  to  any  extent  when  elher  is  inhaled ; 
sad  the  usual  rapid  recovery  from  the  ciTccts  of  the  ausBathetie  indicates 
l^t  there  b  no  profound  alteration  of  the  blood. 

An  imperfect  study  by  Harley  of  the  effect  of  ether  on  the  gases 
contained  iu  drawn  btuod  indicates  that  ether  does  not  exert  much  in- 
fluonce  upon  thoir  proportional  umounls.  It  is,  however,  quite  possible 
that  a  more  thorough  investigation  would  give  a  different  resulL 
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Is  Uic  nprnal  Mnimkl  It  alw*ya  prtMlanet  »  mnttnrMnn.  Thi*  remArkiblo  obiarrktlon  bu 
ffvcsriMtoivrcrklinvcfticktioB*,  tbvmoflt  receot  anil  ezteatltd  of  whiohi*  thUof  Prof.  B.  P. 
Bwditffa  {Amtr,  Jonrn.  if«ii,  Svi.,  April,  IKST),  Id  wbkb  th«  rotdar  u  retiimd  Tar  m  fall 
MBitBaf7»iiil  d'lamtmiitnof  ihtt  in«u«r.  Pr.  Bowditah  vorroborktM  th«  obferr&tioD  ot  Iloop«r, 
•ad  alM  flnfU  thjit  durinft  iMtrtinI  ctlieHutioD  «r«iik  irriUttm  of  Ihe  rL'«iirr«iit  onrrM  cnuaM 
tflUtoiia*  Mxl  ■Irong  irriUlion  cAtialriPiian  of  Ihe  ginltti.  As  jet  DO  iA\UtuAory  •XplftDMtttm 
•f  lk«M  Cflriotti  pbcnomcDft  liu  bam  altmnd. 

*  8«tiliildl  {/»«.  til.,  p.  23)  MjB  tbAl  soncrImM  ertratKltinlioa  &I1*  hi  tbo  tilood  of  tba 
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THXHAPEUTtcs. — FoF  a  discoaEion  of  the  use  of  ether  as  an  annelhetic, 
see  page  154. 

Administered  by  the  mouth,  other  has  boon  used  with  advantage 
in  various  forma  of  co?ic,  but  is  generally  inferior  to  chloroform.  When, 
however,  as  ia  somo  cosos  of  retrocedent  or  internal  gout,  there  ia  with 
the  painful  gastric  and  intestinal  spasm  a  condition  bordering  on  col* 
lapse,  the  stimulnut  properties  of  ether  make  it  very  valuable. 

In  sudden  sinhingspdls,  either  from  poison  or  from  natural  cau»es, 
other,  as  a  powerful  and  very  quickly  acting  stimulant,  is  ofl^n  indi* 
cated.  In  some  cases  of  tbis  description  it  may  oven  bo  administered 
by  inhalation.  Of  course,  under  these  circumstances  its  influence 
should  not  bo  carried  nearly  to  the  point  of  producing  auaosthesia. 

As  an  anthelminUc,  ether  has  been  used  by  JIM.  Bourdicr  and  Lortet 
with  success  ag:ainst  the  tape-worm.  For  this  purpose,  an  ouuco  and  a 
half  may  be  administered  at  once,  followed  iu  two  hours  by  a  full  dose 
of  castor  oil. 

In  hijsterint  neuralgia,  nervous  headache,  and  spasmodic  neurosei,  such 
OS  hiccough  and  asthma,  ether  is  occasionally  employed  with  benefit. 

liVhen  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and 
choking,  which  soriotisly  interferes  with  its  use.  For  this  reason,  it  is 
best  given  in  capsules,  or  in  ice-cold  water.  Probably  large  doses  are 
best  administered  by  putting  them,  mixed  with  nn  equal  amount  of 
brnndy,  on  flnely-crackod  ice  before  drinking.  The  dose  ia  ftom  one 
fluidrnchm  to  half  a  flnidounce. 

Etherization  by  the  rectum  has  been  tried,  but  has  been  discarded 
on  account  of  the  severe  irritation  of  the  rectum  and  lower  bowel 
which  it  causes,  as  well  as  because  of  the  slowness  of  the  produetiou 
of  insonsibility. 

CHLOROFORMUM-CHLOROFOEM. 

MiTOEifTL  Chloeide — Terculoride  of  Formtu 
This  sulistAnco,  which  was  discovered  in  18.'JI  by  Mr.  Samuel  Gut! 
of  Sackott's  Uiirhor,  New  York,  is  produced  by  the  action  of  chlorine 
upon  alcohol.  It  is  a  colorless,  limpid,  and  neutraJ  fluid,  which  is  for 
practical  pui'poscs  non-inflammable,  although  it  cld  be  made  to  bum 
with  a  greenish  flame  (^Foiones's  Chemistry,  Am.  ed.,  18C9,  p.  5C6).  Its 
taste  IB  hot  and  sweetish,  its  odor  fragrant  and  peculiar.  It  is  eol 
ubie  in  alcohol  and  in  ether,  but  when  dropped  into  water  it  sinks,  if 
pure,  as  transpareut  globules  without  milkJnoss.  The  alcoholic  solu- 
tion, when  moderately  diluted  with  water,  forms  an  aromatic,  sweetish 
liquid.     It  is  antiseptic,  and  does  not  coagulate  albumen. 

The  U.S.  Pbarmaeopceia  of  1880  recognized  chloroform  in  two  forms, 
Odoroformum  Venale  or  Commercial  Chloroform  and  Chhroformum  Puri- 
jieatum  or  Purified  Chloroform.  The  Tharmacopoeia  of  1890  recogniwe 
only  Purified  Chloroform,  under  the  name  of  Culoboforuuu  or  Chloro- 
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fntm^  and  ntqniros  that  it  should  contain  bj*  woii^ht  99  to  99.4  per  cent. 
of  absoluto  chloroform  and  1  to  O.B  per  cent,  of  alcohol. 

PirrsioLoaiCAL  Action. — Although  somewhat  of  an  anroeihetic,  chlo- 
reform  applied  locally  ie  a  poworftil  irritant.  On  iho  skin  it  produces 
rodnon  and  burning;  if  the  evaporation  bo  restrained,  vosication  will 
be  induced  by  it.  Taken  into  the  month,  it  causes  a  bui'oing  sensation, 
and,  when  swallowed,  a  sense  of  warmth  in  the  stomach. 

The  vapor  of  chloroform,  whon  inhaled,  produces  symptoms  seem- 
ingly similar  to  thoso  induced  by  other,  except  that  the  choking  ecnsa- 
tiODS  are  absent,  and  that  the  stage  of  excitoment  is  gonomlly,  but  not 
alvays,  shorter  and  less  violent  than  is  that  of  etherization. 

Dr.  Snow  (On  Ana^hetics,  London,  1858)  divides  the  chloroform 
narcosis  into  four  degrees  or  stages,  but  the  divi»ion  adopted  by  Snburtb 
{Dm  Chloroform,  Wttnsbtirg,  18C6)  and  most  writers  seems  more  useful. 
This  clossincalion  recognizes  thrco  stages.  In  the  flntt  of  these,  the 
symptoms  are  similar  to  thoso  of  uleohoUc  intoxication.  This  st-agc  is 
gODcrally  very  ehoi-t,  but  in  athletic  persons,  and  ospocially  in  thaw 
who  have  been  intcmpornte,  it  may  be  very  long  and  very  violent,  and 
may  i)er8ist  after  lofw  of  consoiousnoM.  In  dninkanlH,  this  excitement 
at  time.**  cannot  be  overcome  without  grave  danger  to  life.  During  this 
flnt  Rtage,  although  conRciousness  in  not  lost,  the  sensibility  is  goner- 
ally  bbmt«d,  but  very  rarely  is  it  altogether  annulled.  Dr.  Coleman 
(Sansom,  Chloroform,  p.  55,  !*hiladelphia,  1866)  states,  however,  that  ho 
baft  extracted  his  ovvn  teeth  without  pain;  and  Dr.  Snow  relates  tho 
nnocdoto  of  a  chUd  who  played  with  his  toys  during  the  operation  of 
lithotomy. 

During  tho  second  stage,  which  la  that  of  ana>8lhosia,  tho  conscious- 
ness and  BcnHibility  are  abolished,  the  muscles  are  relaxed,  and  the 
patient  lies  perfectly  quiet  This  is  tho  surgical  stage,  during  which 
ordinary  operations  arc  performed.  As  already  intimated,  in  some  cases 
tho  first  and  second  stages  are  united,  so  that  Tiolent  excitement,  mus- 
cular spasm,  and  rigidity  may  coexist  with  loss  of  oonsciousnoes  and  of 
sensibility. 

The  third  stage  is  one  of  profound  narcosis,  with  stertorous  breath!  ng, 
intense  muscular  relaxation,  and  abolition  of  ordinary  reflex  actions.* 


•  Dr.  Bfttitltii  (£•  Proyri4  UM^  S«pt  1B74)  MUvd  fttttnUoa  U*  U>«  pupil  u  m  guitla  in 
shlorefonninliaii,  at«tia^  thul,  Blthougli  at  fint  il  U  unlfijrmljr  dilated,  kfUnnnl*  it  li  BDtfomil; 
Inmovftbl;  oootrftct«d,  uiil  tbat  thb  U  th«  period  for  i>p«nUDc.  SeblXger  la  In  toeord  wllb 
]>r.  Bkudln  [  tn  one  hundred  and  tir«Dlj  oul  of  ooe  hundrad  Bad  Itrent^.tno  imik  obMrvod 
tba  pupil  mf  dll»t«d  during  ihg  Mfi^af  ■leiUtnant,  aad during  Muplet*  uuMtbHJ*  nurowly 
woCneted.  Ila  «Uo  tliitM  Uiat  if  during  ftumthMiA  th«  pupil  rvluro  lo  aunDkl,  inor«  cblo- 
rsrom  i*  nqnlrwl,  but  if  it  •uddcnljr  dilal«,  dftiigor  ii  imininaat.  At  preieat,  bowcTcr,  tb« 
tuaditLoa  of  lb*  pii|>il  euinot  b«  Mntiderod  k  uf«guid«  in  >D(Bsthatit«tioa.  DagiH  ^  Ittitktrft 
j|r«A(«  /u'  Amat.,  ll^Sfl)  «inr(D«  lliat  in  rabblU,  dnrlng  Iha  alag*  of  exeitmncnt,  tba  pspil  U 
Miatnwtad,  during  uiKftbetU  dllnled.  Prof«aaor  EohilT  bu  ■ttaonauitj  eonibnted  ibe  oonelu- 
■tao*  ur  n«aJin;  nnd  in  n  T«rj  mrarul  a«riM  of  experimenls  un  nnluinU  Dr.  \\.  II.  Wlnaknr 
fuu&d  tbat  tbe  atata  of  tbo  pnpil  vkriM  granllj  In  tha  fame  ilage  of  anaaihaain.    Tbua,  In 
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This  in  always  a  condiliuD  of  danger,  and  its  induttion  by  chlorofonn, 
excc]>t  under  vary  peculiar  circumBtances,  ia  unjnmifiablo. 

Thu  pulao  in  tho  first  stago  of  chloroform -narcosis  may  be  quickonod, 
even  apparently  strcngtlioniMi ;  iu  the  second  stage  it  ia  guuurally  alrout 
normal  iu  frequency,  but  is  more  or  Icsa  weakened;  in  the  third  alagfi 
it  may  bo  rapid  and  weak.  Dr.  Nool  (Lond<m  Med.  Record^  1877,  p.  457) 
calls  att^iutiou  to  a  ccn'ical  venous  pulso,  most  marke<l  in  the  external 
jugulars,  which  ho  assorts  frequently  occurs  during  the  waking  up  fi-um 
chlai*ofornuzation.  He  believes  it  to  bo  a  symptom  of  aorioua  cardiac 
embarrasHmcnt.  B.  Siroonin  found  that  the  Icmperaturo  usually  rises 
during  the  first  stage  (.l*-.8''  C),  falls  slightly  during  tho  Bccond  or  po- 
iimins  above  normal,  and  fulls  decidedly  dui-ing  tlio  third  stage  (OnfraM/. 
/.  Chirurgie,  1877,  p.  234). 

Iu  man  the  first  arrest  of  respiration,  so  obvious  iu  othoHuition,  rarclj 
if  evor  occur!*.  This  is  probably  in  great  meaBuro  owing  to  tho  chloro- 
form rapor,  as  employed,  being  much  more  dilute  than  the  ether  vapor. 
'£he  experiments  of  Holmgren,  Kratschmor,  and  others  hnro  shown 
that  upon  the  lower  animals  the  respiratory  action  of  chloroform  is 
similar  tu  that  of  ether  (see  p.  VSO),  except  ihat  it  is  much  mora 
intense. 

The  action  of  ehloi-oform  ou  the  nervous  system,  like  that  of  ether, 
is  chiefly  upon  the  bruin  and  the  spinal  centi-es.  Carter  (^Jtrit.  Med. 
Journ.,  Feb.  1807)  found  that  very  decided  ansmia  of  the  brain  can  be 
seen  in  animals  subjected  to  its  influence  after  the  cerebrum  has  been 
laid  bare;  and  accident  in  man  (Amer.  Journ.  Med.  Sci,  16G0)  has  fur- 
iiiehe-d  the  oorroborat ion  of  his  experiments.  As  the  result  of  chemical 
studies,  Julius  Pohl  {Arch.  /.  Exp.  Pathol,  v.  Ph/irm.,  xxviii.,  1891)  bo- 
lievtis  that  more  chloroform  exists  during  tho  narcotic  period  in  tho 
brain-tissues  than  in  the  blood  coming  to  it.  Bernstein  (^Scfimidl't 
Jahrbucher,  Bd.  cxUi.  p.  227)  has  deraonslrated  that  its  action  on  the 
peripheral  nervoe  is  very  slight.  He  found  that  there  was  no  percepti- 
ble diffcronce  in  tho  conducting  power  of  the  two  ischiatic  nerves  of  a 
frog  chloroformed  after  one  of  its  iliac  arteries  had  been  tied.  It  ie 
doubtful  how  far  tho  muscular  excitement  of  the  second  stage  is  duo 
to  zval  spinal  oxaltatiou  and  how  far  it  arises  £rom  other  causes.  Bert 
nsserta  {Comptes-Jiendus,  t.  Lxiv.,  1867)  that  it  is  purely  psychical,  and 
that  there  is  during  the  production  of  anaesthesia  a  steady  lowering  of 
reflex  activity.  He  rests  this  assertion  upon  the  fact  that  iu  auimals 
chloroformed  after  section  of  tho  cord  thcro  is  no  motor  disturbance 
)jeIow  the  point  of  section, — a  fact  which  certainly  demonstrates  at 
least  that  the  muscutar  excitement  and  the  convulsions  are  cerebral. 

In  some  animals  the  first  eflfect  of  the  iuhalatiou  of  chloroform  upon 


tiainp1«l»  kn«ttbMit,  «omMimc*  tb«  pupil  wm  wij«1;  dilated,  loiuaUiiiu  oonlrMtodj  kad  dnUh 
■oin<Um«t  occurrod  with  *  dilalod,  RnmcUmnii  with  n  c^nlrRclnl,  pujiil, — in  tb«  fimaw  ou* 
probftbljr  brin^  tjocopftt,  ia  tbt  lutw  uph;xlal  {PhUa.  Utd.  ftmcw,  tI.  27>J. 
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the  circulation  is  a  dccroose  in  the  fVequency  of  the  heart's  action. 
Bogiul  beliuvce  thai  tbis  Is  duo  to  a  litimulation  of  the  inhibitory  centres, 
because  ho  has  found  thut  it  do^s  not  occur  after  section  of  the  vagi. 
The  aft«r-lncrca8o  in  ttio  mpidity  of  the  pultie  appears  to  be  due,  at 
least  in  port,  to  paral^'sls  uf  thu  inhibitory  centroa,  upon  which  chloro- 
form sccma  to  act  oa  upon  the  oc-ulo-inotur  centres,  producing  in  them 
at  fint  excessive  functional  activity,  but  aAcrwnrdB  functional  iiaralyats. 
Doth  Kratschmor  and  KnoU  (see  p.  I39j  have  noticed  in  rabbits,  when 
vichor  eiher  orcbloivfunu  is  iubulud  ihrough  the  nose,  a  momentary  rise 
of  arterial  pressure  corrtspoudiiig  to  the  urrcsLof  rcspiralioo,  and,  tikoit, 
evidently  produced  by  irritation  of  the  peripheral  trigeminal  branches. 

As  was  first  proven  by  the  Eoglish  Chloroform  Committee  (JlfeJ.- 
rRirttry.  D-ans.,  vol.  xkiii.  p.  32fi),  after  the  first  half  minute  of  the 
inhuhiiion  of  chlorofurm  there  is  a  progressive  lot^crlng  of  the  arterial 
pressure.  This  has  been  confirmc4  by  all  observers  and  is  an  established 
tacL  The  matter  still  eoinowhat  iu  dispute  is  as  to  the  immediate 
mocbauism  of  the  fall.  Sausom  and  liarluy  statu  that  there  is  a  spasm 
of  the  email  vesscU,  which  can  be  readily  seen  to  occur  in  the  web  of 
the  frog  during  cbloroformization.  Not  until  the  third  stage  is  reached, 
according  to  these  authors,  du  the  vessels  relax  into  dilatation.  If  ihuse 
obMr?ation8  be  correct,  chloroform  first  stimulates  and  atXcrwards  de- 
preases  tbe  vaso-motor  centres.  In  aLCordanco  with  this  are  the  im- 
portant ox]»enmunts  of  Gaskell  and  Shore  (^Britiah  Med.  JnuriL,  voL  i., 
I'^!)3),  who  find  tluit  the  local  applieuLion  of  chloroform  to  tbe  medulla 
ur  its  injection  into  the  cerebral  artery  produces  an  immediate  rise  of 
blood-pressure,  usually  accompanied  by  a  slowing  (jf  the  hearty  which  is 
followed  by  a  fall  of  pressure  so  soon  as  the  chloroform  is  able  to  diffuse 
ilsclf  over  the  cirt^ulation.  In  a  further  very  ingenious  scriV's  of  oxpori- 
mcnta,  Gaskoll  and  Shore  so  connected  the  carotid  arteries  and  jugular 
vein  of  an  animal  (A)  with  the  similar  vessels  of  a  second  animal  (B) 
that  the  brain  of  A  was  fed  exclusively  with  blood  from  B.  It  is 
plain  that  chloroform  given  to  H  would  reach  the  brain  of  A  but  would 
not  reach  the  heart  of  A.  Under  These  ciix'nmstanccs  it  was  found 
that  chloroform  administered  to  B  prodnccd  rise  of  blood-pressure  In  A, 
In  a  second  scries  of  exporiment<i  the  blood-vessels  of  A  were  so  con- 
nected with  those  of  B  that  when  chloroform  was  administerotl  to  B 
it  reached  (ho  heart  of  A  and  all  oilier  imrtions  of  the  body  except  the 
!)min.  When  this  was  the  ease,  chloroform  given  to  B  produced  an 
immediate  full  of  pressure  in  A  wilhotii  there  having  been  any  rise. 
In  other  words,  when  chloroform  reached  the  vasomotor  centres  and 
not  the  heart,  it  caused  rise  of  arteriul  pressure;  when  it  readied  the 
heart  and  not  the  vaso-niotor  centres,  it  caused  full  of  pressure. 

The  only  experiments  with  which  I  am  acquainted,  to  which  any 
weight  should  be  attached,  as  indicating  that  chloroform  primarily 
paralyzes  the  vaso-motor  centres,  ore  tbone  published  as  long  ago  as 
1874  by  Profossora  U.  P.  Bowditch  and  C.  S.  Minot  {Btaton  Mot  and 
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Surg.  Jaum.,  1874).  In  these  experimentfl,  whioH  woro  made  upon 
curarizod  nnimalfl,  '■  irritation  of  tho  anphcnn  noi-ve  canstM  n  much  lew 
marked  riw?  of  blood-tonsion  than  when  the  ann>ethetio  was  not  oaed. 
Sometimes  there  woa  absolutoly  do  rise  of  tension  to  be  ob^errod,  whilo 
at  other  times  the  riao  was  from  one-third  to  one-half  that  prodoced, 
by  the  same  irriution  on  an  animal  not  subjected  to  tho  action  of 
chloroform."  Further  compression  of  the  carotid  in  the  chloroformed 
animal  did  not  cause  tho  customary  spasm  and  rise  of  arterial  prcssnre. 

It  must  be  remembered  that  these  experiment*  of  Bowditch  and 
Winot  wore  made  at  a  lime  when  the  importance  of  iho  subject  had  not 
been  fully  realised ;  that  on  the  carotid  but  a  single  experiment  waa 
made ;  and  that  there  was  frequently  in  the  experiments  of  Bowditch 
and  Minot  a  great  rise  of  pressure  following  irritation  of  the  sensitive 
nerve,  though  tho  rise  was  not  as  groat  as  in  the  normal  dog.  There 
aeoms  to  bo  no  doubt  that  kite  in  chturofurm-poisonlng  there  is  a  vaso- 
motor parnlysiB,  and  it  may  very  well  be  that  in  the  single  carotid 
experiment  of  Bowditch  and  Minot  the  cliloroformiration  had  been  cur- 
ried on  to  tho  fullest  extent,  whilst  the  rise  of  prossare  which  occarred. 
in  many  of  their  chloroformed  dogs  when  the  saphcna  nerve  was  irri- 
tated sbowa  that  at  such  timca  at  least  the  vaso-rootor  centres  were  not 
paralyzed,  though  the  arterial  presRiirc  had  fallen  very  distinctly.  The 
reaults,  therefore,  of  Bowditch  and  Minot  are  not  in  any  way  proof  of 
the  incorrectncsa  of  iho  theory  of  fiuakcH  and  Shore ;  and  the  drift  of 
the  present  evidence  is  to  show  that  chloroform  in  tho  earliest  stages 
of  its  action  stimulirtrs  rather  than  dtpres^s  the  I'a.K-motor  centres. 

On  the  heart  itself  chloroform  undoubtedly  excrta  a  steady,  power- 
ful depressing  influence.  Injected  into  the  jugular  vein,*  ii  instantly 
arrest**  the  hcart'H  action  and  destroys  its  muscular  irritability.f  Even 
the  vapor  of  chloroform,  when  locally  applied  to  the  exposed  heart, 
paralyr-cj*  it  (EdtTtb.  Med.  Journ.,  1S42).  "When  arilficial  respiration  is 
maintained,  tho  effect  of  chloroform  upon  the  heart  is  very  apparent 
(Journ.  Anot.  and  PAywW.,  siii.  226).  By  a  vei-j'  ingenious  series  of  ex- 
porimonts,  Dr.  MacWilliam  (Jtrit.  Med.  Journ.,  vol.  ii.,  1890)  has  prored 
that  vi-ry  cnrly  in  chloroform  anirsthesia  there  is  a  marked  diminution 
of  the  force  of  the  auricular  nnd  the  ventricular  beats,  accompanied 
with  dilatation  of  tho  cardiac  chnmbers,  due  lo  the  direct  influence  of 
tho  chlorofonn,  Again,  as  stated  by  Gashell  and  Shore,  even  the 
tracings  of  the  Hyderabad  Commission  demonstrate  that  from  ihe 
very  beginning  of  chloroformiaation  the  excursions  of  the  heari-beat, 
as  shown  on  the  Fick  manometer  in  tho  most  typical  manner,  get 
smaller  and  smaller  as  the  pressure  falls.  Indeed,  as  (liaskell  and  Shore 
B&y,  "  every  one  would  agree  with  tho  Commi38ion  [hat  they  [the  pulse- 
waves]  are  of  the  typical  kind  whi«.'h  would  be  produced  if  direct  weak- 


*  See  Mito  MaeWilllun'l  ffxpn-tmenU. 

t  OI«v«r  [Kiiiuh.  Jf«i/.  ^»N,  N.,  1843),  GofMlto  (Ani.  Otm.,  IMS),  AnilU,  H.  0.  Woo4. 
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ening  of  tbe  heart  wcro  the  cause  of  the  fall  of  blood-preaeure  in 
chloroform  adminiatration."  * 

Patting  all  tho  evidence  together,  it  BcomB  to  me  to  have  been  oom. 
pletoly  demonstrated  hy  physiologists,  finit,  thut  chloroform  is  a  direct 
dejprtisant  and  paralyzant  to  the  heart-muscle  or  iti  contained  ganglia  ,-f 
eecond,  that  tht  fall  of  tftood-prasurc  which  occurs  in  chtoroformization  is 
in  great  part  due  to  this  direct  depression  of  the  heart. 

Respiration. — So  soon  as  peychical  excitement  has  passed  off,  or,  at 
fint,  if  there  be  no  such  excitement,  the  respirations  may  be  rendered 
elovrer  by  chloroform,  but  after  a  time  they  are  generally  quickened,  and 
as  tlie  inhalation  is  persisted  in  they  become  more  and  more  shallow, 
irregular  and  distant,  and  finally  ceaw.  In  1870  (Journal  of  Anatomy, 
May,  1870),  Paul  Bert  asserted  that  during  chloroformization  there  Is 
more  than  tbe  normal  percentage  of  osyj^cn  in  the  hloocl,  hut  in  1865 
be  affirmed  that  there  waa  less  than  the  uurmal  percentage  {Bull.  Soc. 
Biolog.,  Juillet,  1885).  There  does  not  seem  to  be  much  doubl  hut  that 
the  rusulu  of  L.  G.  de  Saint-Martin  (La  Jtespiration,  Puris,  1893)  ure 
correct, — namely,  that  whilst  (probably  on  account  uf  exccHsive  respira- 
tion from  excilement)  in  tho  beginning  of  chloroformizalion  there  ta 
aomelimee  hypuruxyge nation  of  the  bluud,  the  rule  during  full  nnajs- 
thcsia  is  decrease  of  the  oxygen  of  tho  blood  with  increase  of  the  car- 
buuio  acid. 

^aod. — According  to  Harlcy  (Physiol.  Trans.,  TA)ndon,  1865),  blood 
to  which  as  little  as  fire  per  cent,  of  chloroform  has  been  added  becomes 
Tery  liquid  and  of  a  bright  arterial  hue.  After  a  time  crystals  of  oxyhto- 
moglobin  form  in  it.    Boettcher(Fir<7Aotc's  Arch.,  vol.  xxxit.  p.  126)  wait, 


*  Tb«  work  of  tb«  HydmbMl  CotnnluiBB  hu  baoon*  so  <)«l<ibr«t«d  that  U  hftnllj  immj 
irr  u>  expUIn  thftt  Ibej  rc«eb«d  oitb  ealrvmo  poailtvHieM  tbe  eooeliuion  Ibkl  «h1oro- 
fln«  kllta  pur«lj  tbrongb  tht  rM|>ir&tioi>.  xod  that  it  i*  »  pcrfntly  mft  KBBitbMic.  E*(h«r 
•Iran^l^,  ihcj  bvfcd  their  bfitJcr  ihat  Ihe  fall  of  blouil-|ireMUT*  under  cblorordrm  U  not  du* 
ttf  wft&haDUi|  of  Ifao  htart  ebtcfl^  uprni  mrula  atjplal  IrMlnp  which  tbej'  obtalBftd.  Tfa4 
publieatioo  of  Ihrne  Umciti)^  nhuw,  In  tb«  Uogoag*  of  OMk«ll  and  6ho[«,  "  that  i1i«mi  cnuc* 
ftfford  n«  proof  whkiover  ih&t  tb«  hesrt't  kotion  i>  not  impBirvd  bj  (he  k«Ut>D  of  dilorafomi." 

f   RBrLRZ  Cahouo  l!(iiftiria!(. — Intniae  irriUtioDof  ihe  rviplralarjputagM  a»7fa«rfl 

ft  rtr;  narked  tnSacnco  upna  (hv  hnrt  bj'  acting  reflrxlr  through  lb«  irbibitorj  c«nlr«t.  Mid 

■on*  uithoilliM  belis**  that  tuddvn  airwl  of  lit*  hwrt'i  Action  in  th')»  mt.y  noonalonalljr  ooeon 

dortng  ehlornfnriniialiaB.     Volpian  baa  abuirn  (loe  Chloral)  thai  a  hoart  under  the  tnflatasa 

of  dbtoful,  ft  iDbiUoc*  cIomI;  alliod  to  ehlorororm  la  lis  heart  Bction,  li  axceMlinglr  i«iinlir« 

to  tligfat   Inbibitor^  impulM*.     It  Is  notoriuiia  that  during  ohloroforiniialian  ddatb  baa  ofton 

OSBurred  iuniediAiel^  aA«r  tbe  tint  indiinn.     Thii  loggnts  that  the  fatal  ajDoope  may  Im 

I  U»  tbe  irritation  produced  bj  tho  knife,  and  tbU  It  ia  wUer  fur  the  lurgeon  to  vftlt  uaUl 

Splete  cbtorofannitatvon  oceara  with  abiolnle  abolition  of  lefleiea.     I  an  Bijeelf,  bowevw, 

iaelinad  to  allach  mueh  oredeuoe  to  the  theory  of  rtflex  inhibitory  arrott  of  the  heart, 

[b  a  earcfnl  Miriea  of  expcrlaiBtilA  (•ee  addreea  un  J««*lAona)  [  found  it  eaaj  in  tlie  dug  la 

laf*  marked  reflex  labibltloD  of  the  heart  bj  Irriiallng  the  itppar  air-paMaget  with  ehloro- 

fomi,  but  It  WBi  Impoaaible  to  produo*  oomplel*  c*rdiae  arr«tL    Tbe  more  rapidity  of  tbe 

.•Hurrtaceof  the  lynoope  aOer  the  Brat  whifl'  of  tbe  ehlorufurm  b  of  little  Importance  aa  an 

ment  ia  fnror  of  tbe  theory  lltat  death  a  cauted  by  Irr^latien  of  tho  peripheral  nerrai  !■ 

'Oi9  Innge,  aince  the  potmonie  ab^orptloB  of  ohlorororn  ie  praoUeally  ioalantaatoaa  and  tha 

blood  goea  dinetly  from  tbe  lungt  to  the  hcarL 


■ 
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I  beliovc,  the  first  to  study  those  chaDgoe  closely.  Tbo  first  altoration 
noticortblo  in  the  red  Wood-disks  is  a  diminution  of  their  size,  which  A. 
Schmidt  and  F.  Schw^eigor-Seidel  (Serichte  d.  kinigl.  sacks.  Gesellsch.  d. 
Wissensch.,  math.-phya.  Kl.,  1867,  p.  190)  asecrt  to  be  due  to  contrac- 
tion, becauno  when  blood  is  treated  with  water  until  the  red  globules 
disappear,  and  carbonic  acid  gas  is  passed  through  the  liquid  until  thoy 
reappear,  on  the  addition  of  cUloroibnn  the  Bhari)Iy-contourcd  bodies 
will  be  seen  to  undergo  marked  contraction.  As  was  first  shown  by 
Boottchor  {toe.  cit,  p.  127)  and  confirmed  by  Schmidt  and  Schweiger- 
Seidel,  chlomfoi-m  alono  prodiioos  no  other  altoration  than  contraction 
in  tha  rod  blood-disks.  If,  however,  air  bo  admitted  to  blood  containing 
chloroform,  the  corpuscles  rapidly  disappear,  dissolvinf  in  the  seram. 
out  of  which,  after  a  time,  oxyhmmoglobin  crystallizes.  Both  of  the 
authorities  quoted  beHcro  that  the  latter  changes  are  due  to  oxidation. 
Bot'ttcher  slate:}  {loc.  cit.,  p.  129)  that  ch I oru form- vapor  mixed  with 
air  couTorts  enough  of  the  oxygen  of  the  latter  into  ozone  to  react 
with  iodttiizcd-starch  paper;  and  Schmidt  and  Schweiger-Soidel  have 
found  that  an  excess  of  carbonic  acid  in  the  blood  interferes  with  tho 
changes  caused  by  chloroform.  From  these  facta  it  socuis  probable 
that  tboir  opinion  as  to  the  nature  of  the  blood-changee  is  correct. 
Harley  (loc.  cit.)  has  studied  the  efTcct  of  chloi-ofurm  on  the  absorption 
of  gases  in  tlic  blood,  lie  states  that  when  chloroform  is  added  to 
ft-osh  blood,  and  tlio  mixture  allowed  to  stand  for  twenty-four  hours,  a 
nmrkod  "increase  takes  plactj  iu  the  proportion  of  oxygen  and  a  lc»- 
Bcuing  in  that  of  carbonic  acid.  This  is  iu  accord  with  the  theory 
just  mentioned;  for,  after  the  cumplete  oxidation  of  the  hiemoglobiu 
brought  about  by  the  chtorofurm,  further  consumption  of  oxygon  could 
not  occur,  and,  as  it  continued  to  bo  absorbed  from  the  air,  it  must 
accumulate  instead  of  being  converted  into  carbonic  acid. 

How  far,  during  ordinary  narcosis,  chloroform  produces  the  changes 
just  described  iu  the  blood  is  somewhat  uncerlaiu ;  but  it  would  seem 
very  improbablu  that  they  occur  to  any  great  extent.  A  very  sensi- 
tive teat  of  the  doslruction  of  the  red  disks  in  tha  body  is  found  in  the 
production  of  icterus ;  and  icterus  never  follows  amestbesia.  On  tbo 
other  hand,  Husemann  {Schmidt's  Jahrbucker^  Bd.  cli.  p.  84)  intimatc«, 
on  what  authority  I  do  not  know,  that  after  anteathosia  bile-aeids  (tha 
pTccnrsora  of  icterus)  appear  in  tbo  urine.  Nothnngcl  (Berlin.  Klin. 
Wfych/rnschrifty  1S6())  found  in  rabbits,  after  subcutaneous  iiijectiouB  of  j 
chloroform  or  ether,  bile  ooIoring-matLer  iu  the  urine;  but  Kappoler' 
{Die  Anaexthetuvy  Stuttgart,  1880),  in  twenty-five  eases  of  chloroform- 
narcoeis,  was  not  able  to  obtain  a  trace  of  biHaiy  coloringmaiter 
{ZeUschrift  f.  Physiuiog.  Chem.,  vJii.).  Dr.  Sokolovski  claims  that  the 
first  few  hours  after  chlorufuriiiizntioii  there  is  a  decrease  of  the  imma- 
ture while  blood -L-orp use les,  with  an  Increase  of  the  mature  white 
blood -corpuscles,  followed  by  gradual  return  to  normal. 

Adion  on  Tissues. — ^The  question  of  the  general  action  of  chloroform 
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upon  the  nutrition  of  tbe  body  ie  exceedingly  trnporlant  in  relation  to 
tbe  varioun  casett  of  death  whicb  bavo  followed,  Home  of  them  one,  two, 
or  perhaps  three  daya  after  the  chlo^oform•an}I^^thosia,  and  which  aeem 
to  bo  unaccountable  except  by  rofernng  them  to  the  aniesthesia.  In 
1890,  Ostertag  {Deutsche  Med.  Zeit.,  Jan.  1890)  iv]>orte(l  on  elaboi-ate 
research  made  upou  viiriouH  HpucioH  of  tbe  lower  iinimals,  in  which  it 
wan  found  that  tiie  prolonged  adiniiiii^tratiou  uf  chloroform  wa^i  fol- 
lowed by  a  wide-spread  falty  degeneration,  affecting  not  only  the  glan- 
dular organs,  but  tbe  skelutut  miisc-les,  especially  of  the  diaphragm. 
There  was  at  tbe  nanie  time  alteruliun  of  tbe  red  hlood-corpuBcIee. 
Tbe  £atty  degeneration  he  believed  to  he  due  to  direct  action  of  the 
afMMtheliti  ujMin  the  tisKues  concerned.  Dr.  £.  Fraenkel  (  Virchoio's 
Archir^  cxxix.,  1892)  has  made  pathological  ittudies  of  four  men  dying 
A  length  of  time  after  a  prolonged  chloroform-narcoaie,  and  found  a 
wide-apread  necrotio  degeneration  of  the  parenchymatous  cells  in  the 
kidneya,  Krer,  and  other  organ«,  and  also  of  the  heArt-musfHes. 

That  chloroform  affects  the  nutrition  of  the  body  is  ahown  by  the 
observation  of  Btrasunan  (Virchow'a  Archiv,  115),  that  marked  in- 
oreMO  of  the  nitrogenous  elimination  follows  chloroform -narcosis,  an 
tnerease  which  would  scorn  to  be  directly  due  to  the  chloroform,  since 
Salkowski  found  that  chloro form-water  given  to  dogs  distinctly  inorcascd 
the  destruction  of  nitrogenous  substances  in  the  body  without  pro- 
ducing narcosis.* 

Elimination. — Chloroform  ia  undoubtedly^  at  least  in  part,  cUmiDated 
aa  chloroform  escaping  with  the  breath,  also  with  the  urine.  Fubini 
(^Moteschotfs  Untersnchun^en  zur  ^'aturUhre,  Bd.  xiii.,  1882)  discovered 
it  in  tho  urino  five  hours  after  ita  iuhalation.  Dr.  A.  Zeller  believes 
that  it  is  in  part  decomposed,  because  ho  has  found  the  chlorides  in  the 
urine  nearly  doubled  by  its  inhalaiiou  {Zcitach.f.  Physiolog.  Chcmie,  Bd. 
viii.  p.  74). 

Albuminuria  has  been  noticed  both  in  animals  and  in  man  after  chlo- 
roform •narcoBis  {Qaz.  Sebdom.,  F^v.  1884,  104;  also  Brit.  Med.  Joum., 
18S3,  ii.  623).  It  is  affirmed,  also,  that  astigmatism  has  been  produced 
by  chloroform  inhalations  (^Brit.  Med.  Journ.,  1883,  ii.  476). 

In  autopffles  on  persons  who  have  died  during  cbloroform-anfefithesiu 
the  presence  of  gas  in  the  vessels  and  in  tbe  heart  has  been  fVequontly 
noted.  The  sources  of  this  gaa  have  been  much  discussed,  and  various 
authors  have  arrived  at  the  conclusion  that  the  gas  was  tbe  cause  of 
the  fatal  issue.  The  subject  has  recently  been  eUborately  studied  by 
Or.  Kappeler  {Archiv  /.  Klin.  Chirurt/.,  1887,  Bd.  xxxi.  p.  373),  who 
appears  to  prove  that  in  most  cases  the  gas  has  been  produced  by  putre- 
&ctiT6  changes  occurring  after  death.    Pirogofl^  however,  aaaerta  that 


*  Dr.  J.  Petrujohkj  lt>tui*ek4  M*d.  Wit«k4n»*h^  xrii.,  ISfl}  lut  D&tio*d  tlut  ttl^r  (ImUi 
from  thlorofonn  tbe  InlcrcellDlar  Jnicvi  beooma  nipiillj  •eiil,  and  he  hM  fonnd  tbR(  tliia  U  nut 
poevliM  to  eklorororai,  but  It-ku  pU««  Alio  kltor  dMtb  from  Mhw,  ■nwtlc,  utd  otbw  pobra*. 
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be  hae  witnessed  the  throwiug  out  of  gas  id  Ihe  blood  daring  life,  but 
tbit)  observation  stands  alone.  It  iu  possible  tbal  tbe  cblorotbrm  has 
Bome  influouco  upon  the  capacity  of  tbe  blood  for  holding  gas.  Accord- 
ing to  the  researches  of  Stmsiimauii  {Centralh.  fur  Med.  Wis&ensch.^  X888), 
and  of  Satkowaki  {ForUchr.  d.  Mtd.,  ix.,  1891),  chloroform  is  an  active 
antiaeplic  and  germiiride.  Both  Salkowaki  and  A.  Bertels  <^ViTchow'$ 
Archiv,  cxxx.,  1892)  find  that  the  drug  ubw  checks  tbe  action  of  pepsin 
and  other  unformed  fermentH.  ^_ 

TBEHAPEtmcd. — For  a  discussion  of  the  use  of  chloroform  as  an  ansv^l 
thetic,  see  page  154. 

When  admioistiu^id  by  the  mouth  iu  sufficient  quantity,  chloroform 
produces  symptoms  similar  to,  but  much  more  permanent  than,  those 
which  it  causes  whoa  inhaled.  It  is,  however,  very  rarely,  if  over, 
used  iu  tbiti  way  for  its  constitutional  elTect,  but  is  somotimos  of  ad* 
vantage  in  Bovcre  neuralgia.  When  quinine  for  any  reason  cannot  be 
administered  in  an  ague,  a  sufficient  dose  of  chlorofonn  (fSsa  to  f5i) 
to  pi'oduco  a  mild  narcosis,  given  just  before  tbe  expected  time  for  the 
recurrence  of  the  chill,  will  usually  abort  it. 

Chloroform  by  the  mouth  has  been  also  highly  recommended  as 
vermifuge  in  cases  of  tape-worm,  but  is  of  very  doubtful  value. 

When  chloroform  is  taken  into  the  stomach,  a  considerable  portion 
of  it  is,  without  doubt,  evaporated,  so  that  the  intestinal  canal  bocomes 
filled  with  the  vapor.  Chloroform,  therefore,  when  ao  placed  cxcrta 
both  a  local  anodyne  and  a  stimulant  carminative  action.  For  this 
reason  it  is  oxtromoly  valuablo  in  all  cases  of  colic,  and  it  wiU  ol\e^^^ 
even  aaeuago  the  pain  of  coUca  pictonum.  ^H 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very  largely 
combined  with  other  substaneos  into  liniments,  which  are  especially^^ 
useful  in  cases  of  chronic  neuralgic  or  rheumatic  patas.  ^M 

Poisoning  has  been  produtted  by  the  swallowing  of  cbloroforra^^^ 
Tbe  symptoms  induced  luxve  been  stupor,  with  contracted,  or,  in  later 
stages,  dilated,  pupils,  and  a  stertorous  respiration,  which  finally  be- 
comes very  irregular,  shallow,  and  ot^en  distant.  The  amount  neoes- 
eary  to  destroy  life  probably  varies  greatly,  but,  according  to  L.  Lewin, 
a  single  drachm  has  produced  death.  In  some  ca.^es  (iV.  Y.  Med.  Rec^ 
July  11,  1885)  the  fatal  result  has  occurred  from  secondary  gaatriti^^ 
eight  days  after  taking  the  medicine;  and  not  rarely  violent  gastritl^f 
with  jaundice  apparently  from  inflammation  of  the  gall-ducts  has  fol- 
lowed the  taking  of  a  poisonous  dose  of  chloroform.  IJecovery  has 
occurred  after  the  ingestion  of  two  ounces  (SUUe,  Therapeutics^  vol  U. 
p.  107),  of  one  ounco  (Canada  Laticet,  March,  1874),  also  jf  three  ounces 
without  vomitiug  (Brit.  Med.  Journ.,  1882,  i.  776).  The  treatment 
consists  in  the  use  of  the  stomach-pump  and  of  the  various  ordinary 
methods  of  arousing  a  narcotized  patient,  especially  the  allcmato  cold 
and  hot  douche,  anitlcial  respiration,  and  the  very  cautious  use  of 
diffusible  stimuli  if  required.    Death  may  occur  during  tbo  narcosis, 
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or  the  patient  may  survive  this  &Dd  perish  from  inflammutioD  of  llio 
trachea,  owophagtib,  and  Btomach,  cauaod  by  tho  local  attioD  of  the 
chloroform. 

The  recognition  of  chloroform  as  tho  probable  cauao  of  any  givvu 
death  cannot  be  based  upon  the  poBl-mortem  appoarancos.  Indco<l,  the 
latter  are  of  uo  value  in  dociding  such  a  question.  Tho  annistbctjc  may, 
however,  bo  rooovorod  by  distillation  of  the  lungs  and  blood  within  a 
certain  period  of  time  at^er  death.  As  to  tho  length  of  tlus  timo,  bo 
far  OB  I  am  aware,  no  investigations  have  been  made. 

Criminal  delations. — KxpcriuiL-titH  umdo  at  ttic  Philadelphia  Hospital 
and  contirmcd  by  Professor  Dolbcau  (Anrmlcs  d'IJy<fibu\  Jan.  1874) 
have  proved  that  persona  sound  asleep  may  be  chloroformed  without 
being  awakened.  Aua'Sthcsia  cannot,  however,  bo  produced  in  any  one 
partially  awake,  or  oven  nloeping  lightly,  without  his  or  her  knowledge. 

Quit«  a  number  of  profesaional  men  have  been  accused,  and  Boroe 
convicted  on  the  charge,  of  committing  rape  on  females  in  whom  they 
had  induced  ansesthesia.  No  doubt  the  women  believed  that  thoy 
bad  been  violated;  but  it  ia  certain  that  in  many  of  the  cases,  and 
probable  that  in  all  of  thorn,  they  mistook  for  the  real  act  the  subjec- 
tive erotic  senaations  induced  by  the  chloroform  or  ether.  The  value- 
laaanBflii  of  the  tcttimony  of  persons  as  io  oceurroncos  during  the  time 
of  their  intoxication  with  ana;atheticB  should  be  rocoguized  by  law  as 
%  governing  principle  of  evidence. 

Admimstbation. — Internally,  from  fiAcen  drops  to  a  fluidrachm  of 
chloroform  may  be  given  in  emulsion,  or,  as  it  has  recently  been  staled, 
dissolved  in  glycerin  (1  to  3).  The  doop  injoction  of  half  a  drachm  of 
chloroform  has  been  recommended  very  strenuously  by  Profwsor  Bar. 
tholow  in  obstinate  neural jia,  and  has  found  some  favor  in  Prance  (Bull. 
Tli&nf ,  Xfiii.  433,  471).  In  tho  only  case  in  which  1  have  tried  it, 
one  of  trigeminal  neuralgia,  tho  local  symptomB  caused  by  it  wore  so 
eavoro  as  to  imperil  tho  life  of  the  patient.  The  U.S.  Phurmacopueia 
recogniKos  a  spirit  {Spiritus  (Jhloroformi — 6  per  cent.,  U.S.),  dose,  one  to 
two  duldrachms,  and  an  unuUion  (£!mul9um  Chloro/ormi — 1  per  cent., 
U^);  also  a  liniment  (^Linimentum  Ohloro/ormi — 30  per  cent.,  U.S.). 


BaoMinK  Of  Etiiyi.  is  a  colorless,  very  volatile,  very  fluid  liquid, 
having  the  apecific  gravity  1.49.  of  a  swoot,  chloroform -like  smell;  not 
readily  inflamnmblt':  in»ulublu  in  water,  but  mixing  with  clhcr.  cbloro. 
foiTn,  fat,  and  ethereal  uils  iit  all  projiortions.  It  docs  not  solidify  at 
32^  P.  Any  preparation  of  it  which  has  color,  or  seoms  irritating,  or 
has  a  disagreeable  smell,  is  uii6l  for  medicinal  use.  It  must  clearly  be 
separated  by  the  praciitioner  Oom  bromide  of  etkyltne,  which  has  a 
Bpeoitic  grnrtty  2.11*,  and  KolidifieH  at  32°  into  a  cryslallinc  mass.  At 
least  one,  and  probably  more  deaths  have  biien  pi-oduced  by  the  substi* 
tniion  of  tho  bromido  of  ethylene  fur  tho  bromide  of  ethyl  (see  Thfnp. 
MoHOt^.,  1889,  voi.  iii  ).    The  bromide  of  ethyl  degenerates  under  the 


I 


itifluoTice  of  ligljt  and  air,  aad  should,  therefore,  alwflj-a  be  kopt  in 
small  bottles  of  dark  glass,  closely  corked.  The  impurity  of  iho  bro- 
mide of  ethyl  of  commerce,  and  the  difficulty  of  obtaining  a  pure  drag, 
oonRttlutc  nn  important  objection  to  its  common  use. 

The  bnimide  of  ethyl  was  first  proposed  as  nn  anee«thetic  by  Dr. 
Thomas  Ntinnel!y  in  1849,  but  was  not  brought  carneeily  before  the 
profoAgion  until  1876-77.  when  oUentron  was  culled  to  it  by  Kaboieau 
in  Franco  and  Laurence  Turnbull  in  the  United  States.  Its  influence 
is  UHunlly  manifested  a  few  ficcondd  aRcr  the  beginning  of  an  infaala* 
lion  and  la^ts  fW>n]  one  and  u  half  to  three  minutes  after  the  removal 
of  the  drug  fW)m  the  mouth.  A  peculiarity  that  has  been  noted  by 
weveral  obRerrei-s  is  a  tendency  for  aeueibitity  to  be  lost  before  eon- 
»ciouanoaa  han  been  completely  destroyed,  and  Profoasor  Montgomery 
baa  especially  noted  (hat  during  parturition  the  bromide  of  ethyl  will 
do  away  wiih  most  of  the  sufl'cring  without  arre«ting  the  pains  or  pro- 
ducing  rontplelo  unconsciouancuH.  The  narcosis  is  only  in  rare  instances 
AOPompnnicd  by  complete  relaxation  of  the  muBcles;  indeed,  it  ap|>ears 
to  be  common  for  the  general  muscular  tonus  to  be  greatly  increaticd. 
According  to  Professor  John  H.  Brinton,  muscular  excitement,  aa  shown 
by  rigidity,  local  apasms,  and  even  general  tetanus  with  opisthotonos, 
OPCurs  so  fVequently  as  to  Bcriously  interfere  with  the  anajathetic  uae 
of  the  drug,  especially  aa  this  condition  during  a  surgical  operation 
is  attended  with  great  incroaao  of  hcmon-hago  [Therap.  Gaz.,  viii.). 
During  narcosis  the  corneal  and  pupillary  rcflexca  are  usually  preeerved, 
and  the  eyes  are  sometimes  wide  open  and  crossed  from  contractions 
of  their  muscles  (Dr.  Gillen,  Brrlin.  Klin.Wochens.,  xsix.,  1892). 

The  physiological  action  of  the  bromide  of  ethyl  has  been  partially 
studied  by  Schneider,  by  Abonyi,  by  Thornton  and  Maxwell  (  Therap. 
Goi.,  1892),  and  by  myself.  Schneider  slates  that  the  arterial  pressure 
does  not  fall  until  very  late  in  the  bromide  narcosis,  and  that  death 
takes  place  always  through  arrest  of  the  respiration.  In  these  state- 
ment* he  is  in  accord  with  results  nhlaine<l  by  Abonyi  (^Wiener  Klinik, 
1891,  lloft  1),  who  was  not  able  to  detect  any  alteration  in  the  beat  of 
the  expoeed  heart  of  the  fW>g  in  which  narooftis  was  produced.  On  the 
other  hand,  the  experiment'!  of  Thornton  and  ilaxwell  are  in  agree- 
ment with  ray  own  in  showing  thnt  fall  of  the  arterial  pressure  occurs 
very  early  and  increases  steadily  with  a  persistent  inhalation.  In  my 
own  experiments  the  bromide  of  ethyl  seemed  to  act  on  the  circulation 
precisely  as  does  chloroform,  although  lose  powerftilly.  It  is  possible 
that  this  difference  of  result  has  depended  upon  some  of  the  bromide 
of  ethyl  used  being  impure. 

In  the  eighth  edition  of  my  •'  Treatise  on  Therapeutics*'  it  was  stat»l 
that  clinical  results  show  that  the  bromide  of  ethyl  is  a  very  danger- 
ous ana-sthetic,  at  the  time  of  issue  there  having  been  three  deaths 
reported  as  produced  by  it  in  a  very  limited  nnmher  of  administrations 
iTherap.  Monatsh.,  vol.  ii.,  1888,  and  Tumbull's  An/rsthesia).    To  these 
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cMea  mtut  bo  addod  tbo  duath  recorded  hy  Dr.  A.  Gleicb  (^Wien.  Klin, 
Wochensch.,  vol.  v.,  1892).  On  ihu  otlior  haml,  Dr.  GilleB  olaimn  (Bwiin. 
Klin.  Wochertgch.,  vul.  xxix.,  1802)  there  nrero  given  in  Germany  duringf 
tbrue  yuant  twenty  lliouHnnd  adminiHtrattoDH  without  a  ftinglo  fatal 
Itwult,  uixl  thill.  Ihcns  \»  no  fatnl  n^sult  on  record  in  which  it  ha«  boon 
proved  that  a  cheniitially  pure  bromide  has  be«n  administfrod.  In 
Gletcb'B  case,  however,  the  bromide  was  that  habitually  UHed  in  tbo 
large  German  clinirg,  and  it  can  scarcely  bo  claimed  that  tbo  bromide 
of  alhyl  iH  entirely  free  from  danger.  Our  prcaent  knowledge  appears 
to  iodicalti  tliat  an  absolutely  pure  bromide  of  othyl  id  a  proper  sub- 
Htanre  for  the  production  of  brief  aniCHt hotiia,  a  substance  wbofte  ex- 
treme volatility  lessens  very  greatly  the  danger  of  its  use,  boCAU^  It 
escapus  from  the  iMKty  almost  ba  soon  as  the  mask  i^i  removed  fVom  the 
ftwe.  The  very  brevity  of  its  narcotiis,  and  the  muscular  escitumont  apt 
to  attend  it,  would  seem  to  forbid  the  general  use  of  llie  bromide  as  an 
MilBStheiio,  though  it  is  well  fitted  for  employment  ia  minor  operations. 
The  case  with  which  the  tiromide  of  ethyl  undergooR  chango  offers 
a  serious  difficulty  to  its  use.  Cortatuly  the  surgeon  sliould  see  that 
the  individual  s|)ecimen  employed  has  every  appearance  of  being  pure. 
Dr.  Reich  reports  in  the  Therap.  Monatdh.,  ISDS,  a  case  in  which  the 
inhalation  of  a  yellowish  Bjiecimen  of  the  bromide  waa  followed  by  oon- 
liiiuouH  voniititig  and  s^*mptoms  similar  to  those  of  acute  phosphoms- 
jM>i«oning,  death  occurring  aflor  Hcven  days  of  excessive  sutfering.  The 
Itvcr  and  also  the  kidneys  were  found  acutely  degenerated.  In  Ufnng 
iiie  bromide  of  ethyl  the  best  way  is  to  ponr  two  to  four  dmohms  upon 
an  Allis  inhaler  or  the  coneshnpod  napkin. 

Pkntai.— TRiMETHYLETHyLFNE. — Thls  is  a  oolofless,  highly  iuflum- 
mable  liquid,  boiling  at  100.4"  K,  originally  proposed  by  Dr.  W.  Lorn- 
bnrdino  as  a  practical  anieathetic.  It  acts  with  great  promptness 
without  marked  disugrcoable  symptoms,  producing  a  ciborl  narcosis, 
which  is,  however,  longer  than  that  causcKl  by  the  bromide  of  othyl. 
In  tbreo  butidrod  narcosos  by  it,  Dr.  P.  Philipp  failed  to  find  any 
depreswon  of  the  heart  or  severe  a.>4phy.xia  {Arch.  /.  Klin.  Chir.,  xlv., 
1692).  Tbo  aarcotic  is  also  commended  by  Kloindienst,  who,  however, 
noted  that  very  frwjueutly  three  or  four  <l;iya  after  the  narcosis  there 
was  abundant  albuminuria,  and  not  rarely  hssmaturia  or  hemoglobi- 
nuria occur.  In  a  study  of  the  diiig  given  intravenously,  and  also  by 
inhalation,  by  Dr.  David  Coriia  {Trans.  Texas  State  Med.  Amoc.,  1893), 
aMMthesia  with  it  in  the  dog  was  found  to  be  accompanied  always  by 
marked  full  of  the  arterial  prot^Hure,  and  the  conclusion  reached  that 
the  remedy  deprcMce  tlie  heart.  The  alK'ged  action  of  pental  upon 
the  kidne\*s,  if  it  be  true,  negatives  its  use  as  a  practical  nna^Hthelio. 
From  the  slatislifti  of  Gurlt  (Arvk.  f.  Klin.  Ckir.,  xlvi.,  1893),  it  is  the 
raoHt  dangerous  of  all  the  anesthetics,  there  having  been  throe  deaths 
in  the  mx  hundred  reported  narcoses. 
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Practical  ^InjEsthesia. — Although  various  substances  have  ft-om 
lime  to  time  be«n  used  as  aniBSthelics,  the  surgical  profession  haa  prac- 
tically 8otlle<l  dowQ  to  the  employment  of  either  ether  or  chloroform, 
and  experience  Boems  to  show  that  there  are  no  other  knotra  a<^nt»A 
which  act  as  well  aa  do  these  two  liquids.  The  question  aa  to  which  of 
them  should  be  prefen'ed  is  a  vital  one,  aa  are  al^o  the  questions  how  to 
recognize  and  how  to  treat  the  accidents  which  occur  during  anffisthesia;^ 
It  must  bo  in  the  beginning  granted  that  the  production  of  an»eth< 
i?)  ftlwaya  attended  n-ith  a  danger  which,  though  small,  is  poflttive, 
that  fulal  nccidonts  will  nlwnys  occur  fWim  time  to  lime.  All  that  ft 
aurgoon  can  hope  for  is  U>  roduco  the  number  of  these  accidents  to  »^ 
roinimnm.  ^M 

In  selecting  the  agent,  convenience  of  administration  both  to  the 
surgeon  and  to  the  pationt  is,  of  course,  of  importance ;  but  I  hold  that 
such  advunCage  ought  not  to  be  pitted  against  danger  of  fatal  reaulta. 
Without  going  into  a  detailed  consideration  of  the  Btatistics,  it  is  suf- 
ficient for  our  purpose  to  accept  the  figures  of  the  most  recent  and 
elaborate  statement  of  the  matter,  tiiat  of  Dr.  Laurence  Tarnbull.  who 
has  collected  three  hundred  and  soTenty-fivo  deaths  aa  reported  fVom 
chloroform,  and  fifty-two  from  ether.  For  reasons  which  I  gave  in  full 
in  Tny  address  on  anaesthesia  before  the  Berlin  International  Congress, 
it  Keems  to  mo  almost  certain  that  these  deaths  do  not  roprosont  more 
than  a  third  of  those  which  have  occurred.  The  ratio  of  deaths  to 
inhalations  for  chloroform  is  given  by  Lyman  as  1  in  5860;  by  Rich* 
ardHon  as  1  in  250U  to  30G0  (see  also  Coals,  Glasgow  Med.  Journ.,  xxxir. 
3lf3)  ;  whilst  Andrews  put  it  for  ether  at  I  in  23,204,  and  layman  at  1 
in  16,&42.  In  nearly  one  million  of  inbulalion.'^  (Cioo.  M.  Gould,  Medical^M 
News,  Oct.  1892)  the  roorlality  wn.s,  with  chltH-oform,  1  in  3749;  ether,  ™ 
1  in  16,675.  These  later  figures  rest  upon  such  a  wido  basis,  and  so 
concord  with  previous  rtwulls,  that  it  seems  to  me  it  must  bo  considered^ 
established  that  the  ratio  of  dt-aths  from  chloroform  is  about  four  timt 
greater  than  that  from  ether. 

The  advantages  of  chloroform  over  other  are — tbat  it  is  less  dia-' 
agreeable  to  the  patient,  produces  loss  excitement,  more  speedily  re- 
duces the  subject  t-o  tusonsibiUty,  and  is  loss  apt  to  cauae  excoseivitH 
after-nausea  and  vomiting.  Those  advantages  do  not  at  all  counter, 
balance  the  great  danger  to  life,  and  I  believe  that  the  surgeon  is  not 
justified  in  using  chloroform  unlesa  under  certain  circumalances,  and 
fur  certain  delinite  reasons. 

Moreover,  I  beUeve  that  many  of  the  so-called  disadvantages  of  ether 
can  be  ovei-come  by  a  little  caro.  If  the  stomach  be  empty,  the  after, 
nausea  will  rarely  be  severe,  and  when  the  ether  is  properly  given  with  aa^ 
Allis  inhaler,  the  average  time  required  for  the  production  of  oomploU 
insensibility  is  eight  minutes,  and  the  sense  of  suffocation  and  the 
toms  of  excitement  are  raroly  pronounced.  Those  remarks  naturalh 
lead  to  a  consideration  of  tho  best  methods  of  producing  ansesthesift. 
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Unliko  the  raporof  chloroform,  the  vapor  of  ethor  should  be  ad- 
minitftcred  in  a  concentrated  foim.  According  to  I>r.  Snow,  air  at  SO"  K. 
MtQrat«d  with  etber  contains  sevontj-ono  per  coni.  of  the  vapor.  This 
point  is  probably  never  reached  in  the  practical  use  of  ethor,  but  the 
more  nearly  it  is  approached  the  more  rapid  will  bo  the  induction  o^ 
ABflHtheeia.* 

Theordioary  method  of  the  administration  of  ether  in  Philadelphia 
U  as  follows : 

Out  of  stiff  paper  a  cone  is  made  of  puch  sise  and  shnpo  that  its  base 
will  0t  closely  over  the  nose  and  mouth  of  the  patient.  In  this  cone 
A  napkin,  a  small  towel,  or  a  conical,  hollowod-out  sponge  is  to  be  placed. 
About  an  ounce  and  a  half  of  ether  haviu;^  been  poured  on  the  napkin, 
(be  cone  is  to  bo  closely  applied  to  the  face  of  the  pntiont,  and  kept 
thfTt..  ^Vhon  patientfl  are  fastidious  and  a  few  moments  are  of  no 
importance,  the  gradual  commencomcntof  the  inhalation  is  much  more 
pleasant,  uri  the  6rHt  chokini^  sensation  is  thereby  to  a  great  extent 
avoided.  The  AIIik  inhalerf  gives,  however,  much  better  results  in  every 
•way  than  can  be  obtained  by  the  cone. 

Various  mechanical  inventions  have  been  made  for  the  administra- 
tion of  chloroform ;  but  those  inhalers  do  not  appear  to  olTer  any 
advantAgoa  over  the  simple  napkin,  and,  at  least  in  this  country,  are 
rarely.  If  ever,  used.  A  handkerchief  or  towel  may  be  folded  into  a 
birdVnost  shape,  and  twenty  or  thirty  drops  of  the  anursthotic  bo  put 
upon  this  and  then  held  close  to  the  mouth.  I>r.  Simpson  advises  that 
a  towul  bo  laid  over  the  mouth  and  nose,  and  the  chloroform  slowly 
dropped  upon  this  until  aueslhcsia  is  induced.  Whatever  plan  bo 
employed,  it  is  of  vital  moment  that  the  vapor  be  well  diluted;  not 
more  than  lliroo  and  oue-half  per  cent,  of  it  should  be  contained  in  the 
iospirvd  air. 

The  use  of  ether  at  night  requires  care.  I  have  seen  a  flame,  by 
lighting  the  vapor,  pa!<8  through  eight  feet  and  sot  on  fii-o  the  other 
sponge  and  the  patient  As  the  vapor  of  other  is  heavier  than  air,  if 
the  anicsthotic  be  used  at  night  the  light  should  always  bo  olovatod. 
In  the  London  Practitioner  (voL  xlii.),  Br.  D.  11.  Paterson  details  cases 


*  I  biT«  s1Io<r«d  ibU  to  lUsd  U  Id  fomar  Mlltlont,  kni  lh«  rwMreliM  of  Dr.  H.  Dmer 
ihroir  doubt  ii|xmi  tba  neexl  of  lliii  great  ootioentnitiun.  11*  faun>l  lbs  nir  ufiJvr  tbe  Hher 
mutt  «nDUtti«l  In  MiH*  luAMHful  CMM  onlj  1.3-I.T  )i«r  aaiil.  bjr  volume ;  b«  further  fouotl 
that  lb«  |>weeiitsg«  of  ouboole  sold  wu  mofo,  Kt»l  o(  dz^kcd  Dotably  l«w,  tb»n  th«  norai, 
■bowlBE  itx^l  t'"  rMplnlur;  MtWittM  were  rMlly  iiioruMd.  nut  docrwued. 

f  The  iMbml«r  iiir«nlod  by  Dr.  0.  II.  Allii  i*  bMod  ii)iun  Iba  theurj  ttml  tha  patlaal  to 
b«  ttboriud  aboold  bo  laDpliod  trltfa  •  full  abondsBoo  sf  air.  ntarstod  «Ub  tbo  rk^r  ot 
•ttwr.  It  cDBiltta  MMinttallT  of  »  mHm  of  toUl\af  ot  mualia  on  a  wire  frftmeworh.  ftrrKngeil 
tlno«t  Uk»  the  glDi  of  a  fl*b,  fo  m  (o  elluw  the  sir  to  pu«  frvolj  tbrong''-  ^^^  erer^wbare  to 
mmm  U  eunta«t  bUIi  albcr.  It  abnal'l  b*  piMMd  upon  the  face  of  tha  pfttleol  dry,  and  ibo 
■tlMt  fFftdaill/  poarwl  on  from  •  balt>«  with  an  Mpvclally  prrparod  oarlt,  known  in  Pbil»< 
iaipbia  aa  tbe  "  poljoliDia"  boUla.  Wh«D  proparlj  uMd  the  AlIU  inbaltr  ali&<»t  doM  awaj 
with  tha  •«!»  of  lutroratint)  anil  Iho  ooiiMiiuont  itnif  gica  which  bavo  mada  athorintioo  allka 
M  npnliirfl  to  patioul  aai  iarj{«oa. 
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in  which  violont  catarrhal  inftammnLion  of  the  re«|)imiorypaB8agn  hi 
been  produced  bj-  the  use  of  i-hloroform  in  confined  rooms  with  arti- 
ficial light.  Thu  irritation  he  believes  to  be  caused  by  phoBgcne  gai^' 
formed  by  the  ducompoaition  of  the  chloroform  (see  also  Arch,  f. 
Wyificne,  xiii.,  1891).  ]  cannot,  however,  conceive  that  any  influence 
could  Iw  produced  by  phosgene  gas  during  chlorofonnizalion,  except  in 
the  »niall  Htalu-room  of  a  ebip  or  in  a  similarly  confined  apartment. 

A  study  of  the  reasonB  of  the  great  fatality  of  chloroform ization 
leadH  to  a  study  of  the  methods  in  which  chloroform  and  ether  produi-e 
death.  -My  own  teaching,  in  accordance  with  the  general  profei^ional 
belief,  has  hitherto  been :  "  First,  that  although  ether  in  moderate 
doses  acta  as  a  stimulant  to  the  circulation,  yet,  in  ovorwluilming 
amount,  it  ia  capable  of  depressinc:  the  heart,  but  that  such  depression 
of  the  heart  is  always  lo&4  than  the  depression  of  the  respiration,  and, 
therefore,  ether  kills  always  through  the  respiration;  aucoudU-,  that 
chloroform  may  produce  death  by  paralysis  of  the  respirator)'  centre,  ■ 
or  by  a  simultaneous  arrest  of  respiration  and  circulation,  but  that 
piimary  paralysis  of  the  heart  may  occur,  and  is  es^iecialty  prone 
to  do  ao  whon  the  chloroform  vapor  has  been  glvon  io  concentrated 
form." 

These  teachings  have  been  vory  strongly  combated  by  the  so-callod 
Hyderabad  Commission,  led  by  Dr.  Lauder  Bruntun,  of  Londi>n,  who, 
as  the  result  of  four  hundred  aud  &t\y  ex|>orimcnt8  mode  ujwn  the 
pariah  dogs  of  India,  cnmc  to  the  ubsoluto  conclusion  that  chloroform 
never  kills  by  causing  sudden  alcjppago  of  the  heart.  There  is  no  sparo 
in  the  pruaent  volume  to  go  over  in  detail  the  evidences  which  I  brought 
forward  in  the  address  already  spoken  of.  It  was,  however,  I  think^ 
definitely  proved  that  the  clinical  and  exporimcntal  facts  are  accordant 
and  '*  that  chloroform  acts  much  more  promptly  and  much  more  powoi 
fully  tlian  does  other,  both  upon  the  respiratory  centres  and  the  heart ; 
that  the  action  of  chloroform  is  much  more  persistent  anii  permanent 
than  is  tliat  of  ether;  that  chloroform  is  capable  of  causing  death  oith< 
by  primarily  arresting  the  rospiration,  or  by  primarily  stopping  th»' 
heart,  but  thai  commonly  both  reapiratory  and  cardiac  ftinctions  ar* 
abolished  at  or  about  the  same  time ;  that  ether  usually  acts  very  much 
more  powerAiUy  upon  the  respiration  than  npon  the  circulation,  but 
that  occasionalU'i  and  especially  whon  the  heart  is  feeble,  other  is  capable 
of  acting  as  a  cardiac  paralyzant,  and  may  produce  death  by  cardiac 
arrest  at  a  time  when  the  respirations  are  fully  maintained.  Those  con 
elusions,  which  were  based  upon  a  thorough  e:camination  of  clinical 
records  and  a  vei-y  large  number  of  experiments  performed  in  tho 
laboratory,  have  since  been  confirmed  by  Dr.  John  A.  MaoWilliam  (Bnf. 
Med.  JuurH.y  vol.  ii.,  1890),  who  has  recorded  cases  of  death  in  the  lower 
animals  from  chloroform,  in  which  there  was  primary  collapse  of  tho 
heart;  by  the  cliitical  studies  of  the  Lancet  Commission  (Z.anc«f,  i.« 
1893),  who  found  that  out  of  357  deaths  caused  by  chloroform,  whoM 
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records  tbcy  hud  examined,  the  fatal  result  was  caused  by  cardiac 
r»ilare  227  times,  by  respiratory  f'ailui-e  80  times,  by  simultauoous  fail- 
uro  of  tbe  two  fimctioas  77  times. 

UacWilliam  also  found  that  In  tbe  dog  cardiac  weakaesa  and  dila* 
tation  are  always  caused  by  chloroform,  and  in  rare  iustances  produced 
by  ether.  Both  chloroform  and  other  are  capable  of  cauairtg  arrosl  of 
the  heart  by  a  direct  acttou  upon  the  viscus,  but  chloroform  ia  nioru  apt 
to  cnuHO  fatal  occidunta  than  other,  partly  because  \\»  influeQcu  upon  the 
heart  is  very  much  more  decided,  and  partly  because  it  puittists  much 
more  tonaciouHly  than  docs  ether  iu  its  nclioa  upon  the  whole  organiza- 
tion after  its  administration  has  been  interrupted.  It  lets  go  its  bold 
much  le»s  easily  and  much  less  rapidly  than  does  ether.* 

In  practical  anajsthenia  it  is  a  matter  of  the  gntveitt  importance  to 
rocogntze  the  conii[i[;ou  of  accidents.  Cei^Btiiion  of  reHpimtton  miiybo 
Midden;  more  usually  it  is  gradual.  Irregularities  of  respiration,  and 
increasing  shallowness  of  re.spiralion  appearing  during  the  admnced 
stages  of  amestbcsia,  are  most  urgent  signals  for  the  withdrawal  of  tbe 
aniesthetic  and  the  use  of  prompt  measures  for  relief.  Failure  of  the 
palse  is,  of  course,  of  still  more  serious  import,  but  it  is  often  so  sudden 
as  not  to  be  noticed  iniino<liately.  It  is  always  accompanied  or  immo* 
dintely  procetied  by  n  peculiar  change  in  the  facial  color  or  expression^ 
and  the  ansesthctiKcr  should  therefore  not  merely  watch  the  puL^o,  but 
Mpocially  the  &ce.  The  measures  which  in  the  past  have  been  espe- 
cially relied  upon  in  the  treatment  of  chloroform  anicalhesia  are: 
dragging  out  of  the  tongue,  inverting  the  patient. slapping  with  wet 
towels  for  the  purpose  of  arou»ing  reflex  respiration,  and  the  hypo 
dennic  use  of  oiIilt,  alcohol,  ammonia,  and  certain  other  drugs. 

Hypodermic  injection:*  of  ether,  though  fniquently  employed,  are  so 
■baolutely  absurd  that  one  wonders  at  the  ihtuity  of  surgeons.  Ether 
in  the  blood  acts  as  ether,  whether  it  finds  entrance  through  the  lunga, 
through  the  rectum,  or  throui^h  the  eellulur  tissue  ;  and  the  man  who 
would  inject  ether  hypodermically  into  a  patient  who  is  dying  from 
«ther,  should,  to  bo  logical,  aUo  saturate  a  sponge  with  the  ether  and 
cniwd  it  upon  his  unfortunatt;  victim. 

The  drug  which  has  probably  been  most  largely  used  i*  alcohol. 
The  clinical  and  physiolog>ciil  rolniionn  of  alcohol  to  other  and  chloro- 
form are,  howevor,  so  close,  that  many  years  ago  I  became  very  doublfUl 
of  tho  value  of  this  drug  as  a  stimulant  to  a  heart  depressed  by  ansft* 
Ihoeia.  Those  d  mbt^  coutinuully  grew  stronger  from  what  I  saw  and 
read  as  to  tho  effects  of  the  odmiuistralion  of  alcohol  during  amesthosia, 
and  were  finally  changed  intooonvietion  by  tbeexpcrimenlsof  R.  Dubois 
{Progria  Medical,  1SS3,  xi.  951),  who  found  that  in  the  animal  to  which 
alcohol  has  been  freely  given  much  less  chloroform  is  required  to  kill 
than  in  the  norma)  auimaL 


*  If  tbo  ab>ervati»Di  of  JtiUoa  Publ  (<««  (>ftg«  Mi)  ka  eorn«t,  tbe  ckum  of  thla  UnMity 
U  ttoriBg  of  tlie  eUoTofvna  ia  tb*  oerv«-o«otr«*,  ootjiids  of  tb«  blood-ruHlB. 
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Id  a  aorioa  of  oxpcrimenU  made  by  injecting  alcohol  in  various 
doses  into  the  jagular  vein  of  the  do<;  whose  heart  was  depressed  with 
chloroform,  I  have  found  that  the  alcohol,  if  in  eufficient  doRo  to  exert 
any  perceptible  influence,  always  increases  the  cardiac  weakness,  or,  if 
in  considerable  dose,  immediately  paralyzes  the  viscua.  1  have  no  doubt 
that  many  persons  have  been  killed  by  alcohol  given  to  relieve  cardiac 
failure  during  anesthesia. 

Experiments  similar  to  thoao  with  alcohol  Just  spoken  of  were  mode 
by  myself: — with  ammonia,  which  was  found  usually  to  have  a  distinct, 
though  very  fui^aciouB,  influence  upon  the  chloroformed  heart ;  with  digi- 
talis, wbich  was  found  to  have  a  very  powerful  atimulant  influence  ui>oa 
the  heart  and  blood-pressure;  with  nitrite  of  amyl,  which  failed  to  pro- 
duce any  pronounced  influence  for  good  ;  with  cafTeine,  which  seemed 
to  have  little  or  no  power;  with  strychnine,  which  had  some  slight  in- 
flueoce  upon  the  blood-pressure,  but  an  enormoun  one  upon  the  respiration 
of  the  chloroformed  animal.  Thus,  I  have  seen  a  respiration,  which  had 
practically  ceased  for  ten  seconds,  suddenly,  under  the  influence  of  an 
injection  of  strycbnine,  become  very  quick  and  fnll.  Cocaine  I  did  not 
try,  but  studies  made  with  it  sin^'e  upon  chloralizcd  dogs  indicate  that 
it  has  distinct  value,  especially  when  given  with  the  strychnine. 

In  the  tirst  edition  of  the  present  treatise  I  wrote:  "Whenever 
there  i*  any  failure  of  the  heart's  action,  as  is  nearly  always  the  case, 
the  body  should  be  laid  at  an  angle  of  40^,  with  the  head  downward, 
BO  aa  to  favor  the  pasftnge  of  arteriaUKed  blood  to  the  brain"  (Dr.  E,  L. 
Holmes,  Chicago  Medical  Journa!,  Sept.  1868).  Some  years  after  thie 
the  method  was  claimed  as  having  originated  with  Nclaton.  It  un- 
doubtedly has  value.  In  a  series  of  CTpuriments  I  have  found  that 
the  body  of  the  animal  whose  circulation  has  been  paralysed  by  chloro- 
form acts  in  a  measure  like  a  tube  filled  with  liquid.  When  the  feet 
Ri-e  raised  above  the  head  there  is  a  marked  increase  in  the  blood-press- 
ure in  the  carotid,  with  decrease  in  the  blood -pressure  in  the  fomorals; 
and  when,  on  the  other  hand,  the  feet  are  dropped  below  the  head,  the 
blood- pressure  foils  in  the  carotid,  but  rises  tii  the  femorals.  In  none 
of  my  experiments  was  the  respiration  affected  by  the  procedure,  but 
in  a  number  of  cases  the  heart,  wbich  had  entirely  ceased,  suddenly 
resumed  its  work  whsu  the  foet  were  elevated,  and  the  conclusion 
was  reached  that  inversion  causes  the  blood  which  has  collected  in  the 
extremely  relaxed  abdominal  vessels  to  flow  into  and  distend  the  right 
side  of  the  heart,  and  that  this  distention  at  times  has  a  suflieiuul 
infiueuco  to  stimulate  into  aciion  a  fulliDg  organ. 

The  one  measure  which  I  found  in  my  oxperimcnts  upon  fatjklly 
ana}athcttzcd  animals  to  surpass,  in  practical  efficiency,  all  others  com- 
bined, was  artificial  respiration,  by  means  of  which  1  frequently  resus- 
citated animals  iu  wbich  all  cardiac  and  respiratory  movements  had 
ceased. 

In  the  light  of  all  our  present  clinical  and  oxpcnmeutal  knowledge^ 
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tbo  following  mles  mny  be  formulated  ae  embodying  Iho  treatment  of 
tiie  nocidonts  of  anseathesia : 

First.  Unless  the  pulse  b©  beating  actively,  partiaily  Invert  the  body 
of  the  patient. 

Seeond,  Place  the  index  fingers  of  each  hand  upon  the  corroBponding 
eomua  of  the  hyoid  bone,  whilst  the  middle  fingers  rest  upon  the  angle 
of  the  jaw,  and  then  press  forward  and  upward,  the  same  force  serving 
to  extend  the  head  upon  the  neck ;  if  this  fail  to  open  the  glottis,  by 
means  of  a  tenaculum,  thrust  far  back  into  the  base  of  the  tongue,  draw 
it  forward.* 

Third.  Make  a  momentary  effort  to  stimulate  reepiratton  by  slapping 
the  chest,  by  douching  with  cold  water,  or  by  the  method,  suggested  by 
Dr.  Hare,  of  pouring  a  little  ether  on  the  bared  abdomen,  so  as  to  get 
the  effect  of  cold.  Do  not  wattle  timo  if  nwpiration  has  failed  in  any 
of  these  atiempta. 

Fourth.  Avoid  the  use  of  all  drugs  except  digitalia,  strychnine, 
cocaine,  ammonia,  and  possibly  nitrite  of  amyl.  Give  digitalis,  slrych- 
nine,  and  cocaine  hypodermically  or  intravenously,  as  the  most  reliable 
of  agents. 

Fiflh.  Commence  nrtiticial  respiration  at  once,  even  when  the  heart 
i»  primarily  nfferied,  an  the  groat  hope  of  the  patient  is  the  removal  of 
the  anesthetic  from  the  residiial  air  of  the  lungs,  bo  as  to  facilitate  its 
escape  from  the  blood. 

It  i*  evident  that  the  ordinary  methods  of  practising  artificial  respi- 
ration in  men  are  exceedingly  imperfect  and  feeble,  and  that  in  the 
mecidents  of  anffisthesia.  so-CAlIed  forced  artificial  re^iration  shouM  bo 
at  once  employed  (see  address  on  AMesihetia),  The  principle  of  forced 
artificial  ro*piiation  consists  simply  of  pumping  air  into  the  lungs  by 
means  of  a  bellows.  Fell's  apparatus  is  efficient,  but  unnecesenrily  com- 
plicated ;  a  simpler  one  is  described  in  a  foot-note.f    When  no  apparatus 


*  Dr  R»nJmiiiiD  Howard  Mwrti  th^t  tfa«  ooinmoB  prMll«e  of  dr«<rlii|[oat  thfltonsue  bsi 
••  tBfl«Ffic«  in  raiiinjf  the  pkralyted  epifflotlu,  which  ho  adrttu  Ban  ontjr  b«  acwatiiithaiiiMl  hjr 
•zteadiDK  tba  boa^  and  a«cli:  bat  in  the  H&lx»rat«  «sp«rim«sU  n)ad«  3d  lb*  Unir«r«lty 
Ikbomiariw  by  Dr*.  Ilul>ait  A.  Ilmra  and  t-Mward  Martin  it  nas  dsmonttratcd  that  iba  utitbcd 
of  Dr.  Howard  b  infnrior  to  that  gircn  in  lb«  t«sl  [Mrttieal  .Vcim,  19S9). 

1  Am»xmi  roR  AftnriciAL  RRipntATiox. —  Dr.  VtW't  apparatai  oonitUla  of  a  pair  of 
faat-Mlnwaby  whiith  air  la  for^pd  Into  a  reoelvtn^  ehambf^r,  wbinh  h  connMled  with  an  appa- 
r*tM  tot  wartaliig  th«  air,  and  a  ralrc  which  can  bo  opened  an<l  ihut  hy  a  moTemest  of  Iho 
^■1^.  Tbia  valro,  fn  turn,  Icadato  the  tracheal  lube.  When  Ihcvulve  \a  ajiened  Ibeairraubca 
tkroasb  tb«  ebamber  Into  tbo  Inngt  and  expand*  checo ;  the  fingor  U  lifted,  tbo  fairs  ihati, 
tha  langi  ooDtnMl.  and  to  ibo  rotp iratioa  gooa  on. 

A  nnoh  ilmplor,  «hwiper,  and  probabljr  eqaallj  effieieat  appamtna  maj  ooniiit  lirnplj  of 
»  pair  of  bellowi  of  proper  ■!««,  a  few  feet  of  lodia-raUber  tLibing,  a  face  mafk,  aod  tmo  litea 
■f  latubalioa  tab^i  there  ihiiutd  alw  be  B«t  iu  the  tabiui;  a  duukile  lube,  witb  an  opening 
itmOar  to  tbateomraanly  round  in  the  trmebeal  onaula  of  the  ph/Blotogioal  laboratory,  lo  that 
Uw  •ifomtor  can  allow  tht  ttcnpe  of  any  exces*  i-T  air  Uirown  by  Cb«  bellowi.  In  a  tM^al 
article  [Jwitm.  Amir.  Afoe.,  x'i%.,  ISVZ)  Dr,  Foil  Inglala  on  the  ioperlorily  uf  hia  apgiamtus, 
mad  poulbly  la  a  larfe  larKical  ellnic  It  tnlfbt  bt  well  to  provide  hii  ratber  coDpUcated 
Mxohaaiaiw. 
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ie  at  liftnd,/ori:ct?  insufflation  by  brtatliing  into  Ibo  patient's  mouth  ii 
l>o  tried.    Dr.  A.  E.  Prince  rcjiorta  (Xew  York  Med.  Record,  1892)  a  caw 
e:ivf<l  ill  ihi^  way. 

In  using  this  apparatus,  the  mask  shoutJ  be  first  tried,  care  being 
exorcised  to  sec  that,  tho  tonguo  is  well  dra\Tn  furward  and  held  in 
place  by  a  thread  through  it,  and  that  the  epigluttis  is  kept  open.  If 
the  lungs  do  not  fully  expand,  tho  intubation  lube  may  beusod.  Whether 
the  mask  or  the  intubation  tube  bo  employed,  the  lungs  should  bo  thor- 
oughly but  elowly  expanded  by  each  stroke  of  the  bellows,  and  a  rs- 
Bpinitory  rale  of  about  sixteen  to  twenty  aininute  be  steadily  maintained. 
It  is  essential  to  free  the  lungs  and  blood  as  rapidly  as  possible  of  chlo- 
roform, by  quickly  changing  the  residual  air  of  tho  lungs;  butof  coorsa 
due  cure  roust  bo  exercised  that  no  force  sufficient  to  rupture  air-vesictes 
be  employed.  When  tho  BymptoraH  ure  protracted,  and  the  bodily  tem- 
perature fails,  tho  bodily  heal  must  be  uiaiutaiDed  by  external  warmth, 
and  the  temperature  of  the  room,  unless  the  air  oDteriiig  the  lungs  bo 
artiGc-lally  heated,  sbould  not  bu  \qsa  than  80^  F. 

Bichloride:  of  METiin.E?is  was  introduced  to  tho  notice  of  the  pro^l 
fesaion  by  Dr.  B.  W.  Richardson  (Merf.  Times  and  Gaz.,  1867,  p.  478)  aa  an 
anEGflthetic  similar  to,  but  more  pleasant  and  possibly  safer  than,  chloro- 
form, and  has  been  rather  extensively  used  in  London.  It  has  never 
been  Lirgoly  employed  in  this  country.  There  is  no  way  of  knowing 
how  many  times  it  has  been  administered,  but  nine  cases  of  dcith  from 
iU  use  are  rer-arded  {Brit.  Meil.  Joum.,  1883,  ii.  104).  Tho  detailed 
phenomena  in  these  cases  indicate  that,  lilre  chloroform,  the  bichloride 
of  mothyEene  kills  by  paralyzing  the  heart  It  is  not  probable  that  it 
will  ever  oome  into  general  use  as  an  anieethetio. 

Bbomoform. — Aecordiog  to  tho  rosoarches  of  Bonomo  and  Hazsa, 
thi^  aubslaneo  acts  as  a  general  anfosthotic  both  upon  man  and  upon  the 
lower  animals,  causing,  however,  much  irntalion  of  the  conjunctiva  and 
Uio  nasal  mucous  tiicinbrano.  Tlie  narcotic  stage  is  slowly  developed 
and  iiasses  off  slowly  ;  the  blood -pressure  biiiks  somewhat ;  the  respira-^ 
lion  is  nob  disturbed;  tho  irt-iiahility  of  tbe  brain-cortex  is  dtmiuished.^^ 
Bromoforin  is  said  also  to  bo  a  powerful  antizymotic  (^Centralblatt  /. 
CJiiruri/ie,  1S&4,  594.  W.  Gcrhanli  (Inami.  Diss.,  Bonn,  1891)  has  shown 
ihaL  broinoforta  is  capable  of  [troduciug  wide-spread  fatly  degeneration 
in  the  tower  animals,  and  it  is  not  probable  tbal  tho  drug  will  prove 
to  bu  a  practical  aiiiusthotic.  See  also  Wien.  Metl.  Juhrk,  1883,  p.  437^ 
For  case  of  poisoning  by  mouth,  soo  Times  and  Register,  18D2. 
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Iir  the  family  Bomnifncionts  aro  placed  in  this  troatiao  thoso  dnigb 
whoM  cbiof  nso  in  practical  medicino  is  for  tho  production  of  sleep. 
Thfl  alkaloid  hyoAcine  is  a  hypnotic:  it  bolongs,  therefore,  to  tho 
prosont  family,  and  ought,  theoroticnlty  speaking,  to  bo  conRtderod  in  it. 
In  nature  byoscine,  bowcver,  is  closely  associated  with  the  mydriatic 
alkaloid  byoscyamine,  wbiob  dominates  all  the  crude  preparations  con- 
taining hyoMino,  and  It  is  somewhat  moro  conveaient  to  discuss  it  along 
vith  that  mydriatic  alkaloid  under  the  beading  of  Uyoscyamus,  the 
crude  drug  from  which  both  are  derived. 

OPIUM.    U.S. 

The  inspissated  juice  of  the  unripe  capsules  of  the  Papaver  somni- 
fumm,  or  poppy.  It  is  obtained  by  incising  the  capsules  with  a  small, 
sharp  knife,  and  twenty-four  houmi  afVorwards  scraping  off  the  exuded 
juic«  with  a  blunt  blade.  Opium  i»  produced  in  various  parta  of  tho 
world, — chiefly  in  Turkey,  Ania  Minor,  Poreia,  and  Tndia,  but  altto  to  a 
Tciy  slight  extent  in  England,  (lonnnny,  and  the  United  States,  Our 
market  is  almost  exclupively  supplied  fVom  Asia  Minor,  with  tho  variety 
known  as  Smyrna  or  Turkey  Opium.  This  occurs  in  msaacs  from  tho 
Bi«e  of  the  fist  to  that  of  a  ohild's  bead,  irregularly  globular,  more  or 
less  flattened,  covered  externally  with  the  capsuleii  oC  a  species  of 
Rumex  or  dock,  hnrd  externally,  softer  and  of  a  reddiah-brown  color 
within,  and  of  a  strong  narcotic  odor  and  taste. 

Smyrna  opium  is  at  times  variously  adulterated  with  gnm,  liquorice, 
hnd  other  BuMances.  Such  apecimons  are  said  generally  to  want  tho 
Bumox  capsules.  A  rough  but  pretty  fair  test  of  tho  purity  of  opium 
is  performed  by  drawing  a  piece  of  it  across  a  shoot  of  while  paper. 
If  it  be  much  adulterated,  the  mark  will  be  continuous, — not  inter- 
rupted, US  it  should  bo.  Often  the  black  color,  the  adhesive  consietency, 
tnd  the  sweotifth  taste  will  also  betray  the  nature  of  the  sample. 

On  exposure  to  the  air,  opium  becomea  hard  and  brittle,  and  is 
readily  reduced  to  a  powder  of  a  yollo  wish -brown  color.  It  yields  to 
water,  alcohol,  and  diluted  acids,  forming  dark-brown  solutions.  Ethor 
does  not  cxtmct  all  of  its  medicinal  principles.  It  is  a  very  comjilex 
body,  containing  the  alkaloids  morphine,  codeine,  narceine,  narcotins, 
thcbaino,  papaverine,  porph\Toxine.  cryptopine,  meconine,  ppianine,  and 
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paramoqibme,  besMea  meconic,  LhoboUctic,  aod  sulpburi !  acida,  extrac- 
tive mattor,  gura,,  glucose,  fixed  cila,  a  volatile  odorous  principle,  and 
uthor  substaDcea  uf  no  importance.  In  regard  to  the  proporLiona  of 
tba  more  iinpurtanl  princiiploH,  Messra.  Smith,  of  Edinburgh,  obtained 
fVom  100  parts  of  6ue  opium  10  parta  of  morphine,  6  of  narcotine,  1 
of  papiiverine,  0.15  of  thebaitie,  0.03  of  codeine,  0.01  of  meconine,  0.02 
of  narcoine,  and  4  of  meconic  acid  (PAarm.  Journ.  and  Trans.,  October, 
1865,  p.  133).  Good  opium  should  yield  from  nine  to  fourteen  per  cent 
of  morphine. 

Aa  meconic  acid  strikes  a  blood-rod  color  with  a  persalt  of  iron, 
the  latter  affords  a  ready,  although  not  dociBivo,  test  for  opium  and  the 
moconatea. 

Phtsiolooic.m,  Action. — When  opium  is  taken  in  such  doee  as  to 
produce  its  mildest  physiological  ctfocts,  it  oxcrts  a  quieting  influence, 
inducing  a  peculiar  dreamy  coudition, — vory  generally  a  feeling  of  fticn- 
/dijii nee,— during  which  imngos  and  ideas  float  before  the  mind,  and  by 
thoir  endleas  and  effurtlcas  repetition  shorten  the  time,  which  seema  to 
lose  itself  lu  refit.  It  la  commonly  asserted  that  there  is  a  stage  of 
the  action  of  opium  in  which  the  activity  of  the  mental  faculties  is 
exalted.  This  may  be  so  iu  some  persons,  aud  ospeciiilly  in  those  who 
have  accustomed  themselves  to  the  use  of  the  drug  as  a  atimulaut ;  but 
my  experience  is  that  in  those  who  do  not  habitually  take  opium  true 
mental  power  is,  during  all  the  stages  of  the  action  of  the  drug,  dimin- 
ished mlhor  than  increased.  The  stiite  induced  ia  rather  the  fabled  cabn 
of  the  lotus-eiUcr  thiin  the  cnergotic  activity  of  production.  Even  in 
those  who  are  accustomed  to  the  use  of  opium  as  an  aid  to  work,  I 
think  it  is  the  imagination  rathor  than  the  reasoning  faculty  that  ia 
excited  by  it.  Afler  a  length  of  time,  varj-ing  according  to  the  idio- 
ayncrasics  of  the  patient  and  the  dose  of  the  drug,  the  condition  which 
has  been  noted  gradually  passes  into  sleep,— either  light  and  drcam- 
Ail,  or  natural,  or  heavy  ond  deepening  into  stupor,  according  to  the 
amount  of  the  drug  ingested.  On  awakening,  the  patient  may  return 
nt  once  to  his  normal  condition,  but  very  oAen  he  osperioncea  a  state 
of  depression,  as  shown  by  languor,  a  little  headache,  nausea,  or  even 
vomiting,  which  may  last  for  some  hours. 

A  tier  very  brge  doses,  the  fii-at  stage  of  the  action  of  opium  is  very 
short,  or  it  may  be  entirely  wanting,  sleep  ix)ming  on  almost  at  once. 
Thus.  I  have  seen  deep  coma  pniduced  in  three  minutes  by  a  hjrpo. 
dermic  injection  of  morphine.  The  symptoms  of  the  second  stage  of 
opium-poisoning  closely  resemble  those  of  (Mmgestion  of  the  brain:  the 
pupils  are  strongly  eontraoted  ;  the  face  is  more  or  less  suffnsed,  often 
deeply  cyanoscd ;  the  pulse  full,  slow  and  strong;  the  skin  generally 
dry  and  warm ;  the  respiration  slow  and  deep,  and,  it  may  be,  ator- 
toroua;  unoons<'iouBness  is  apparently  complete,  though  generally  the 
subject  can  bo  arousod  by  violent  shiiking  or  by  shouting  in  his  ear,  but 
roln|>see  at  once  when  left  to  him^f.     When  the  patient  is  aroused,  the 
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rcspiraliona  become  more  rapid,  and  the  akin  often  regains  almost  at 
once  ita  normal  color.  Death  very  rarely  occurs  during  thia  aecond 
ntago  of  opiuni-poiBoning.  "When  the  aymptoms  do  not  gradually 
ameliorate,  tho  third  et&ge,  that  of  proatration,  ia  developed.  The 
Lttoma  iH  now  profound,  and  to  arouse  the  patient  rany  be  impoaaibto; 
the  pupils  are  absolutely  contracted,  or,  as  death  approached,  aro 
widely  dilated;  the  reapirationa  are  diatant,  alow,  feeble,  and  imper- 
fect, and  oflen  interrupted  by  inter\'ala  of  deathlike  quiet;  the  coun- 
tenance U  at  once  pallid  and  cyanoaed ;  the  pulae  growa  more  and  more 
rapid  and  more  and  more  feeble ;  the  akin  la  cold  and  moist,  finally 
becoming  covered  with  a  clammy  sweat.  Even  yet  the  patient  may 
recover:  if  he  do  tto,  the  return  to  life  is  verj*  gradual;  if  he  do  not, 
Jaath  occurs  generally  by  failure  of  the  reapiration,  but  amid  an  almost 
•Mwnplete  extinguishment  of  tho  vital  fVinctione. 

Although  tho  symptoms  which  have  boon  narratod  are  thoso  usually 
produced  by  opium,  yet  in  certain  individuals  tho  drug  provoke*  quite 
ndiffbront  phonomono.  One  of  tho  most  common  of  these  dcporturos 
from  the  ordinary  course  of  symptoms  is  an  excessive  depression  fol- 
lowing Che  sleep  produced  by  modorato  doses  of  tho  modicina  This 
state  is  seen,  so  far  as  my  experience  goes,  most  usually  in  females  of 
weak,  nervous  organization,  such  as  are  poculiarly  liable  to  attacks  of 
nearalgia.  Tho  symptoms  aro  a  fooling  of  weakness  and  prostration, 
often  accompanied  by  chilliness,  dull  hoadacbo,  and  giddiness,  but  ea- 
pectAlly  marked  by  iatenae  nausea  and  frequent  vomiting.  Ycry  fVe- 
qoently  the  latter  does  not  occur  so  long  as  absolute  rest  in  the  hori- 
zontal position  is  maintained :  indeed,  an  almost  diagnostic  sign  of  thij 
affection  may  bo  found  in  the  fact  that  the  stomach  is  quiet  so  long  as 
the  patient  keeps  the  head  upon  the  pillow,  but  the  distress  occurs  at 
once  upon  riamg  up.  In  some  cases  this  condition  of  depression  even 
replaces  the  normal  second  stage,  so  that  opium,  instead  of  inducing 
quiet  sleep,  will  provoke  alarming  depression  and  vomiting,  either  with 
or  without  drowsiness.  Thus,  cases  have  been  reported  in  which  one* 
fourth  of  a  grain,  or  a  somewhat  greater  quantity,  of  morphine,  hypo- 
dermically  injected,  has  been  followed  at  once  by  syncope,  with  strug- 
gling fur  breath,  and  apparently  imminent  or  even  present  death.*  A 
rmrer  idiosyncrasy  exists  in  those  persona  who  are  rendered  by  opium 
very  delirious,  it  may  be  even  wildly  ao.  In  certain  cases  of  opium- 
poisooing,  partial  or  complete  couvulriiona  have  occuiTed  amidst  tho 
mora  usual  phenomena.  (Cases,  Brit.  Med.  Joum.,  1876,  ii.  496 ;  Pacific 
Med.  and  Sur^.  Joum.,  July,  1876.)  Severe  itching  of  the  skin  is  A 
common  phenomenon  whon  the  action  of  opiui>4  is  going  off,  and 
there  are  persons  in  whom  such  violent  erythema  is  produced  even  by 


*  8m  Raport  of  Iba  ComntiltM  on  the  HjrptxlDnDia  Method  of  tojection,  MtdiecCMrur. 
fUni  7Vai**a«t>aiw.  vol.  t;  ■«•  Um  J/edico/  Tim49  and  (Jatttle,  1868,  cum  reported  hj  Mr. 
Br»ia«  ami  by  Ur.  Robatti. 
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OMi  M  to  fefeU  A«  BM  flf  tW  drag  («»«,  Win.  Mfd, 
/Vom;  X3OT.  5«9) ;  I>r.  IL  T.  JttkMk  (iltariteAtf  JTcrf.  VracAo^L,  xh-.  1888) 

Optaa  St  fint  >i^t  appHn  to  aek  so  dhTeicatij  i^nn  the  tower 
aaunlsfiaBlhevBjiBwWchitaetsBpiai  nu,  that  it  bbcbbu  necoe- 
M17- to  &■■■  the  fanser  adiaB  fax  teelt 

Ib  1B2C,  CkmmL  ( Aran**  Jfidttto  MaHem,  toL  £  p.  1035.  Phih. 
Mpka,  IflM)  fimd  that  ophiH  aeto  Vfoa  aU  davM  <^  aa^^■lal^  in- 
tfaci^  ia  tW  imartefarata  makaeH  or  paialjfch  of  the  oootraetile  tii- 
■M^  vith  gmlaal  aialriiig  and  daath :  ia  fiabeo,  a  weakened  panl^tie 
coaditioa  of  the  aiBKuUr  qrvtea,  awnrlerrii  with  cooTulsiaM ;  in  binia 
aad  fiammah,  paralfMi  rn«iahtiiiM.  and  etopor.  Ilkeee  reeearohes 
have  heea  leoeotlj  mach  extended,  bat  in  ooo^dering  them  I  shall 
etmflne  m  jaelf  to  the  Tcrtabrua. 

IVhea  oae  or  two  giaiaa  of  opimn  an  injected  tmder  the  akin  of  a 
fing  (KaiKker,  TTn-i  BBTg  aretia,  Bd.  x.  p.  848 ;  J.  F.H.  Albera.  Virduno't 
Artitm,  Bd.  zxri  p^  SS9),  in  fVom  tax  to  ten  minates  a  condition  of 
excitability  ia  indaccd,  ao  that  the  leut  touch  prodaoea  Tioleot  tctanio 
eoBTolaioBa,  which,  a  litUe  lalar,  aln  oeeor  without  obrioos  caoso. 
After  a  time,  theae  nwiTiiliinii  gradaallif  give  way  to  a  doeponing 
penljsiflL  The  breathii^  pwrkwaly  distarbed,  beoomes  more  and 
more  ahaHon*  and  iraperibct,  and  flnaDy  is  sospended.  Iforphine  ncta, 
appavBDtly,  on  frogs  in  the  aame  manner  as  opium :  at  loa^t  Pre.  Rich- 
ard Gecheidlen  {Ofitenuckvingem  aui  dam  jhuftiolog.  Labontiorium  in 
IVHrzbvrg,  Bd,  iti.  p.  15)  and  W.  Baxl  (Reieherft  Arehiv  ptr  Aruitamie, 
1869,  p.  128)  hare  foand  that  in  large  dosee  ic  indacee  the  oonnier 
part  of  the  series  of  pbonomcna  just  dewribed.  The  latter  obeerrer 
noted}  however,  that  when  a  minnte  doso  (15.25  nulUgrammes)  was 
employed,  immediatoly  following'  the  injection  came  a  brief  period  of 
disqaictade;  one  minute  aftom*ards  tho  frog  retamod  to  its  normal 
state,  in  Irom  six  to  ton  minutes  suffered  a  diminution  of  excitability, 
and  in  from  tweiro  to  fifteen  minutes  fell  into  a  stupor  which  continued 
from  four  to  ten  hours.  AAor  awakenings  the  reflex  excitability  aoomed 
greater  than  normal.* 

According  to  KolHker,  the  opi  am -convulsions  take  place  aAer  tho 
cord  has  been  divided  below  the  medulla,  or  even  as  low  down  as  the 
third  vertehm.  In  a  single  experiment,  tetanus  did  not  occur  af^er 
division  of  the  conl  at  the  ddh  vertebra;  but  the  quietness  was  prob- 
ably simply  due  to  exhaustion,  as  the  fVog  hud  already  been  poisoned 
for  a  length  of  time  and  had  Buffered  section  of  the  medulla  and  uf  tlio 
cord  below  the  medulla.  These  facta  gecm  to  prove  that  the  convul- 
sions are  reflex  and  of  spinal  origin.  That  the  reflex  centres  of  the 
cord  are  excited,  G»cheid1en  has  confirmed  by  direct  experiment,  aud 

*  Dr,  8.  Moihuiten  nffinnt  (/•>«.  n't.)  tti*t  Lhb  locnucd  reflex  KcUril;  !■  va\y  towmrit 
•bcniieal  uti  not  towardi  mwhanuibj  irrlUllon.  Tb'ia  ia,  bi>»«*v,  oppoMd  \tj  taeb  »  bum  ei 
ax|>#rliDeiiUI  ATliltDM  th^  I  think  U  mast  bo  tncnrrvct. 
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has  also  proved  Umt  in  Lbe  latter  HtagoH,  when  the  motor  fimctiona  are 
depreased,  the  paralysis  ie  largely  of  Bpiual  origia,  tho  I'oQex  activity 
of  the  cord  being  greatly  le^uiicd.  Tbe  coDvuUivo  movomeats  which 
ftre  preaent  hitu  in  the  poittouiug  would  appear,  however,  to  be  of 
peripheral  origia:  at  least,  iu  Albers'a  experiruonta  (loc.  cit.)  they 
occurred  in  limba  whose  nervee  had  boon  pruvlouttly  cut  so  aa  to  aovor 
all  conaection  with  tho  uon*u-ceutres.  Further,  both  Kollikur  and 
Aibera  aasert  that  some  of  the  coiivulsioiia  are  epiloptiforui, — i.tf., 
of  cerebral  origia ;  and  Dr.  S.  Muihuizen  (^Arch.  f.  PKysiolog.^  vil., 
1873)  atalcs  that  tbo  couvulsluns  occur  at  a  time  wheu  mechuiiical 
irritation  fails  to  iuduce  auy  ru^jMuse.  If  thoHu  experim<}utal  results 
be  correct,  opium  apparently  iuductis  iu  tbe  IVog  three  kiuda  of  con- 
Tulaiona,  of  which  thoee  of  reflex  uiigiu  are  probably  tlie  chief. 

KdlUkcr,  fH>m  his  iiivostigalioaH,  concluded  that  opium  doe«  not  act 
npon  the  peripheral  nerves  of  frogs ;  but  the  recent  very  elaborate 
and  apparently  accurate  experimentfi  of  R.  Gacheidlen  (  Untersuchungen 
OM  don  Physiolog.  Laboratorium  in  IHirzftury.sweiferTheil,  18G9,  p.  1) 
have  shown  that  morphine  in  small  doses  increases  tho  excitability  of 
tbe  motor  nerves  and  af^rwards  depresses  them ;  afler  large  doses  the 
period  of  excitation  is  shorty  that  of  dopresaion  soon  coming  on ;  and 
alter  enormouB  doses  diminution  of  functional  activity  is  at  once  maui. 
feeted.  Both  Gschcidlcn  and  Kolliker  agree  that  neither  the  contrac- 
tile power  of  the  muscles  nor  the  excitability  of  tho  motor  norvea  ia 
destroyed  by  opium  or  morphine,  although  Albors  (  Virchow'i  Archiv, 
'3d.  xxvi)  asserts  that  both  are  uxtiiiguishod.  Gschoidlon  calls  atton- 
tioD  to  this  disagreement,  and  states  that  he  has  verified  his  own  resulta 
by  froqaent  experimentation  with  onormoua  doeoe  of  tho  alkaloid. 

Experiments  npon  tho  sensory  norvos  are  always  ansatisfactory,  but 
:Gscheidlen  (^loc.  eif.,  p.  17),  employing  tho  method  of  PflQgor,  fouud 
that  morphine  locally  applied  intensifies  and  protracts  tbo  excitability 
of  an  afferent  nerve  in  cases  of  strychnic  poisoning* 

Oar  knowledge  of  tho  action  of  morphine  upon  the  nervous  system 
of  tbe  frog  may  be  aummod  up  as  follows : 

Morphine  iu  minute,  uon-toxic  doses  cauaca  sleep,  followed  by  au^ 
mentation  of  reflux  activity;  in  large  toxic  doiics  it  produces  violent 
OoDvulsions,  followed  by  paralysis.  Tho  convuUions  are  chiefly  spinal, 
aiul  due  to  a  heightened  apinal  activity,  but  are  to  some  extent  prob- 
ably, oUo,  of  cerebral  origin,  and  later  in  tho  attack  arise  from  a  direct 
action  of  tbo  alkaloid  upon  tho  muscle  or  tho  norro-cndings  therein ; 
tho  paralysis  is  caused  by  a  depression  of  tho  cord  and  a  dimiuuiion 
of  the  conducting  power  in  the  nerves. 

Dr.  S.  Weir  Jlitcboll  has  shown  (American  Journal  of  the  Medical 


*  Ptrbapi  U  U  »ppropriftt«  ban  to  mD  BtteniloQ  to  »  pftper  bj  Diet]  utd  Vinucbipia 
\tl^8§9r^»  Armk^  Bd.  Jvi.),  Id  «bleb  it  ia  aU«iDplixl  to  be  e^iicrliiiGiil&Ily  aliairo  tbkt  muqrhin* 
■•nMM,  CKfltdBt  l«w«OB,  lAd  ohwhol  lr«t  IcMen*  ROd  tben  iocrwse*  Ui«  time  required  by  U>« 
••rviMA  usl«n  &)t  tbe  noogoiliOB  of  k  ]itn|;bBf«l  irril&Ui>a. 
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Sciences^  Jan.  1869,  and  Jan.  1870)  that  birds,  as  represented  by  pigeons, 
ehiokens,  and  ducks,  are  vory  insusceptible  to  the  toxic  action  of  opiam 
and  its  chief  derivative,  morphine.  It  appears  to  bo  impoftsible  to 
kill  a  pigeon  by  opium  given  by  the  mouth,  and  of  morphine  from 
eight  to  fiftooQ  graios  are  required  to  produce  a  fatal  result;  but  when 
given  hvpodormically  from  two  to  llu'oo  grains  of  the  alkaloid  suiflco. 
These  results  have  been  in  great  measure  confirmed  by  Dr.  B.  W.  Kioh- 
ardsoD,  and  are  oo  doubt  accurate.  The  symptoms  induced  have  been 
▼ery  uuiform:  they  are  unsteadiness,  labored  breathing,  inoreasing 
signs  of  dyapncea,  unaltcrtd  pupils,  and,  finally,  gcuoral  convulsions  and 
death.  Xo  true  hypnotic  ofTect  has  been  observed,  but  a  carious  and 
Tery  great  rise  of  temperature  just  before  death  wait  noted  in  one  case. 
As  Flourens  afQrms  that  a  Hingle  gruia  of  the  aqueous  extract  of 
opium  will  throw  a  sparrow  into  a  profound  stupor,  it  can  scarcolj-  be 
considered  as  proved  that  the  drug  acts  upon  all  birds  as  upon  those 
experimented  with  by  Dr.  Milchell.  According  to  U.  L.  Gutuard 
i^Compt.-Btnd.,  cxi.,  18&0),  iu  the  cat  morphine  produces  violout  hypei'- 
excitabilily,  great  restlessness,  agitation,  hallueiuatioiis,  dilated  pupils, 
accelerated  heart  and  respiratiou,  fh>m  which  the  animal  returns  to  ila 
normal  conditiou  unless  the  dose  have  been  ver^'  large,  when  tetaoio 
convulsions  develop. 

Upon  dogs  morphine  acts  very  much  as  upon  man.*  In  very  many 
cases,  if  not  iu  the  majority,  eight  to  ten  grains  of  the  alkaloid  injected 
into  a  dog  of  moderate  size  will  cause  deep  sleep,  amounting  to  coma, 
■0  that  the  animal  will  remain  in  any  positiun  in  which  he  may  he 
placed.  The  length  and  depth  of  this  sleep  are,  of  course,  proportion- 
ate to  the  dose:  when  at  all  profound,  it  Is  accompanied  by  marked  in- 
sensibility to  pinching  and  other  forms  of  cxtornul  Lrritalion.  A  repeti- 
tion of  irritation,  and  especially  a  sudden  loud  noise  or  shaking,  will, 
however,  arouse  the  animal,  precisely  as  in  man.  Indeed,  Bometimos 
the  dog,  even  when  comatose,  socms  mora  than  normally  sensitive  to 
sudden  noise,  trembling  and  starting  in  an  almost  convulsive  manner. 
After  awaking,  tha  dog  shows  unmistakable  signs  of  nervous  and  psy. 
chical  depression.  In  walking,  the  hind  legs  are  dragged,  aa  though 
semi-paralyzed;  the  eyes  are  haggard;  the  naturally  brave  animal 
oowera  in  a  comer  or  seeks  to  hide  himself,  no  longer  recogniEing  his 
master,  and  does  not  return  to  his  natu]*al  condition  for  many  hours. 
Ailer  smaller  doses  the  eiTocts  aro  proportionately  less  intense.  It  has 
been  shown  by  Harloy  that  in  some  dogs,  precisely  as  in  some  people, 
morphine  fails  to  exert  its  usual  hypnotic  action,  but  produces  great 
depression,  as  evinced  by  fatntness,  prolonged  nausea,  and  retching, 
Interrupted  only  by  intervals  of  dreamy  delirious  somnolency. 


*  Hftrie;,  Tkt  Old  Vt^ahU  StMr^ticn,  p.  107,  London,  IS69 ;  Clftuil«  BvniKrd,  Arokiwm 
Otm4raU9,  U.  437,  SUi  Mriu,  ISUj  J.  J.  R«Ma^  Amtrietm  Jammat  nf  the  Utiieal  SHtmCH, 
Ju.  1871. 
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In  the  horeo  (HiuHcy,  toe.  cit.),  two  or  ovon  three  grains  of  morphine 

fcjpodormically  injected  produce  sometimes  a  slight  drowsineaa,  aomo- 

'Cimea  no  perceptible  effect.    Hoses  of  fVom  four  to  uix  grains  cause  groat 

TtMtloasQeas  and  accelerated  pulse.    Tlic  mouth  is  moist,  the  temperature 

of  the  skin  and  its  secretion  incrcasod ;  the  animal  paws  continually, 

atud  treads  about  in  his  stall  with  an  almost  rhythmical  movement. 

.After  twelve  groina,  Horley  noticed  in  some  cases  very  great  excite- 

sneott  as  shown  by  marked  increase  in  the  rapidity  of  the  heart's  action, 

by  muflcular  rigidity  and  tremors,  and  by  the  aziimal's  walking  rapidly  to 

and  fro,  slobbering  and  sweating  profUsely.    In  another  borse,  after  an 

uamodiato  strong  erection  of  the  penis  and  copious  emission  of  somen, 

licavj  sleep  came  on,  interrupted  after  the  third  hour  by  the  usual 

symptoms  of  excitement.    Thirty-eix  grains  of  the  acetate  of  morphine 

canaed  in  a  powerful  hunter  de<<p  comatose  Klecp,  commencing  in  fifteen 

tninatee  and  lasting  for  three  houre,  when  it  was  replaced  by  intense 

z*e8tlefl8nee8  and  severe  delirium,  continning  for  seven  hours.    During 

this  time  the  animal  was  perfectly  blind. 

I         Barbior's  previous  experiments  upon  the  horse  (quoted  by  Professor 

Stille)  yielded  rosulu  similar  to  thoso  of  Harlcy.     He  naofl  larger  dosoe, 

mad   found  that  four  drachms  of  the  aqueous  extract  of  opium  pro< 

duoed  violent  tremblingn,  apparent  inaensibility  to  external  irritantn, 

oonTulaiona  without  coma,  and  death.      One  hundred  grains  of  tho 

aoatata  of  morphine  killed  a  horse  by  convulsions  in  three  hours. 

I  In  the  mouse,  according  to  tho  experiments  of  Harloy,  tho  first  effect 

if  an  injection  of  from  ono-twontioth  to  ono-twclfth  of  a  grain  of  mor. 

phina  is  a  tonic  cramp-like  contraction  of  the  muscles,  espocially  of  the 

tnmk,  of  such  character  that  periods  of  forced  rest  alternate  with  a 

doir,  laborious  creep,  which  seems  to  originate  not  in  the  limbs  but  in 

the  trunk  itself.    There  is  in  this  state  no  tendency  to  somnolency,  but, 

on  the  contrary,  an  abnormal  sensitiveness  to  loud  sounds,  which  cause 

the  mouse  to  resume  for  a  moment  active  running  movemonta.    The 

braatlung  is  irregular,  the  pulse  accelerated,  and  finally  stupor  develops 

ttsaU^  and  coma  deepens  into  death  by  dyspnoea ;  or,  otherwise,  recovery, 

pncftded  by  convulsive  movements  of  the  hinder  part  of  the  body,  la 

gradofllly  brought  about. 

In  reviewing  the  action  of  morphine  upon  the  lower  animals,  it 
bncomes  very  evident  that  while  we  are  not  in  a  position  to  explain 
all  the  symptoms,  yet  two  classes  of  phenomena  are  everywhere  dis* 
ecmible, — 1'.«„  the  spinal  and  the  cerebral,— and  that  the  higher  in  the 
■calo  of  lii^  any  given  animal  may  be,  the  more  marked  are  the  brain* 
Myroptofna.  These  cerebral  phenomena  are  mostly  sleep  and  stupor ; 
bat,  as  ia  well  known,  in  some  human  individuals  morphine  acts  as  a 

^delirilkcicnt;  and  it  seems  very  probable  that  the  peculiar  rontloHHness 
of  the  horse  under  the  influence  of  tho  alkaloid  is  due  to  delirium,  and 
not  to  spinal  excitement. 

When  looked  at  in  this  manner,  it  seems  to  me  that  nmrphine  does 
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not  act  so  dlfferoutly  as  is  goaeraUy  belicvod  upon  tbo  lower  animals 
and  upon  man.  The  iiiuuoasoly  hi^hur  cerebral  organization  of  the 
latter,  with  the  immonaoly  greater  sensitivoucas  which  it  iuvolves,  makes 
the  man  correspondingly  more  nuaceptible  to  the  cerebral  action  of  the 
drug :  hence  not  only  is  he  affected  by  much  amaUor  doues  of  the  alkft. 
loid  than  are  the  lower  animals,  but  as  the  spinal  8)-mpt^)ma  are  triom- 
phont  in  the  frog  because  its  spinal  system  is  vastly  more  developed 
than  its  cerebral,  so  in  man  the  cerebral  symptoms  mask  the  spinal 
because  In  him  the  brain  is  more  developed  than  the  cord.  The  tw^H 
creatures — man  and  the  fVog — occupy  the  two  extremes  of  the  seriaa  j^ 
between  them  is  probably  to  bo  foutul  every  gradation  * 

The  action  of  opium  upon  dogs  and  rabbits  is  sufficiently  close  to 
that  upon  man  to  enable  us  to  reason  from  experiments  upon  the  formt 
as  to  the  iuSuouco  of  the  alkaloid  upon  the  circulation  and  respiratioi 
itL  the  latter.    Indeed,  so  fur  as  these  functions  aro  concerned,  morphii 
appours  to  act  idenlieally  iu  both  instances. 

Action  on  the  Circulation. — In  man,  the  circulatoiy  phenomena  aro  a 
slight  pnmary  evanescent  acceleration  of  the  pulso-rate  (seo  Nothnagcl, 
Handbuch  der  Arzneimiitdichre,  Berlin,  1870,  p.  8),  succeeded  by  slowing 
and  increased  fulness  and  force  of  the  pulso,  which  is  followed  by  a 
roturn  to  the  uonnal  pulse,  or  u  great  increuso  of  rapidity  and  loss  of 
strcngLh,  during  the  third  stage.  R.  Gscheidlcn  bus  found  in  rabbits 
and  dugs  after  the  injection  of  morphine,  &rst  an  incrouso  in  the  pulse* 
rate,  then  a  decrease,  and  finally  return  to  the  normal  pulso,  or  elso 
increased  rMpidity.  Spbygmogi-aphic  studies  of  the  effects  of  small 
doses  of  murphiuo  have  Leon  made  with  various  results  by  several  ob- 
aerrors:  undoubtedly  iu  some  individuals  Ihci-apeutic  amounts  of  tho 
alkaloid  depress  senbibly  tho  circulation,  but,  iu  agreement  with  Kiogel 
and  Priusoudorffer  {Dcutsches  ArcMv,  Bd.  xxv.  p.  48),  it  can  scarcely 
bo  doubted  that  ttierapuutie  dosoa  have  no  sensible  effect  upoo  ths^ 
circulation  in  the  ordinary  man.  ^H 

The  slow,  full  pulse  of  the  second  stage  of  opium-poUooing  is  due 
to  an  action  of  the  drug  upon  the  inhibitory  cardiac  nervea,  as  may 
also  possibly  be  iu  aomu  manner  the  increased  arterial  pressure;  for 
Gseliuidlen  (/oc.  dt.,  p.  45)  has  experimentally  demonstrated  that  after 
section  of  tho  vagi  morphine  is  powerless  to  lower  tho  pulse,  and  also 
that  division  of  tho  nerves  during  tho  second  stage  of  morphine- poison- 
ing is  followed  by  an  extraordinary  rise  iu  the  pulse-rate.  That  the 
peripheral  ends  of  tho  vagi  aro  stimulated  was  proved  by  tho  fact  that 
cardiac  arrest  took  place  when  tho  distal  ends  of  the  cut  ner\'o  were 
more  feebly  irritated  than  would  sufl^ce  to  affect  the  unpoisoned  animal; 
and  that  the  inhibitory  cerebral  centres  are  stimuUted  was  demon- 

*  A  curtoua  aerroboratLoa  of  itte  viowa  «xpreued  in  Lbu  parftgntpti  ij  found  in  tli« 
lowing  MUit«iM«  Uk«ii  from  Attbuit  {OitmitM  of  the  Nereou*  Xyttem,  N«w  York,  1ST9, 
19&):  "InUtfknU.  huwtror,  M)d  slfo  In  th*  l«w«r  racMof  muiklod,  u  la  avgroMUil '. 
cooTBlaiaiM  M«  (^MArtwl  uftw  iK  [opiuoi]  ingwllon." 


SOMStFACIESTS. 


169 


slrated  by  the  instnntaneoas  vorj  great  fall  of  tho  pulso-rate,  amounting 
ill  some  csAQti  to  onc-bnif  in  less  than  hall'  a  minute,  whicb  ensued 
upon  thfl  injection  of  a  large  dose  of  tbo  alkaloid  into  tho  carotid,-^ 
■>.,  into  tho  brain  and  tho  inhibitory  centres.  The  rapid  fix^ble  pulso 
of  the  third  atago  of  opium -poisoning  Gachoidlen  found  to  be  duo,  ab 
least  io  a  measure,  to  paralyaiu  of  the  periphorul  vagi ;  for  at  such  time 
■tamalatiun  of  tho  peripheral  end  of  the  out  nerve  was  powerless  to 
mflSBOt  the  heart. 

The  expuritnentB  of  Gaeheidlen  ahio  indicate  that  morphine  oxorta 
Jirst  a  stimulating^  then  a  depressing  influence  upon  the  heart-musde  or 
ganglia,  mnci<,  uAer  i^ution  uf  the  vidcus  by  section  of  the  cord,  sympa. 
theCic,  and  pneumogastric,  hfe  being  Butitaioed  by  artilieial  respiration, 
a  large  duae  of  morphine  induced  a  momentary  increase  in  tho  number 
of  the  cardiac  contractions,  followed  by  a  marked  deci-case  and  fioully 
oxtinguiiihment  of  tho  samu.  This  conclusion  is  confirmed  by  the  expen- 
moata  of  Drs.  Sy duoy  Hingur  and  II.  Sainsbury  {Brit.  Med.  Juurn.,  Morchf 
1883),  who  found  that  opium  first  lucreased  tho  power  of  the  cul^ul 
heart  of  tho  fVog,  then  depressed  it,  and  fiimlly  caused  diastolic  urrest. 

Tho  question  of  the  actiou  of  morphine  upon  tho  vaso-molor  system 
Is  of  groat  interest,  but  cannot  at  prosout  be  fully  auswerud.  Gschcidlen 
beliorcs  that  it  first  siimuhitvs  and  then  depi-essos  it,  and  asserts  that 
aller  the  injection  of  a  large  dose  tbo  arterioles  in  the  mesentery  can 
bo  soon  lo  contract,  and  later  (third  stage)  to  dilate.  Tho  objeutions  to 
Uiis  sort  of  evidcucu  are  sulTiciunlly  stated  elsewhere  in  this  book  ;  and 
the  rijw  of  the  arterial  pressure,  whicb  ho  also  adduces  as  an  argument, 
may  be  accounted  fur  without  catling  upon  the  aid  of  the  vaso-motor 
Qcrrcs.  While,  therefore,  it  is  probable  thut  morphine  does  exert  the 
Infiuunce  he  claims  for  it,  tho  question  must  be  sLill  cuusidered  as  sub 
judice:  that  the  vaso-motor  system  is  not  paralyzed  even  in  extremis 
is  shown  by  Gscheidleu's  experiment  (loc.  cit.,  p.  52),  in  which  electrical 
stimulation  of  the  cord  at  such  time  induced  immediate  rise  of  tho 
arterial  pressure.  The  action  of  morphine  upon  the  brain  ia  certainly 
independent  of  any  action  on  the  Tessols.* 

A^ion  on  the  Respiration. — Death  occurs  from  opium,  in  tho  great 
majority  of  cases,  by  failure  of  the  respiration ;  and  that  such  failuro  is 
due  to  a  direct  action  of  the  poison  upon  the  respimtory  centres  in  the 
medulla  is  proved  by  the  fact  that  morphine  atfocts  tho  breathing  of 
dogs  and  rabbiu  whoso  pneumogastrics  have  been  cut,  as  much  as  it 
does  those  whose  nerves  are  entire  ((rscheidlen,  loc.  cit.^  p.  64). 

The  action  of  opium  or  morphine  upon  the  elimination  of  oarbonlo 
acid  has  been  studied  by  Boeck  and  Bauer  (Zeitschr.f.  Biolog.,  x.  339) 
and  by  Messrs.  Chittendeu  and  Cummins  (Laboratory  of  Fhysiologicat 
Chaniitry,  Tale  University,  vol  ii.).     Their  results  ore  concordant  in 


•  CoMub  Oini,  Aj-cL/.  £jjptr.  ralkot.  uMd  Pharm.,  iLSlH;  Vulpiu,  Lr^tu  lur  fJjipar, 
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showing  that  Ihe  offbct  of  tlie  alkaloid  upon  carbonic  acid  production 
is  in  direct  relation  to  its  influence  upon  tbo  muscular  ^sttim.  Tho 
eliiaiiuition  is  increased  when  convulatona  occur,  but  decreased  whan 
narcotic  quietude  ia  produced. 

Action  on  the  Pupil — Since  morphine  locally  applied  does  not  afToct  the 
pupil,  it  fuUowa  that  its  constitutional  action  upon  the  latter  m  through 
tho  nerve-centres.  It  is  probable,  but  has  not,  that  I  am  aware  of,  been 
erporiraentally  proved,  that  tho  contraction  of  the  pupil  ia  dno  to  a 
stimulation  of  the  oculo-motor  nerre-contres,  and  that  tho  dilatation 
of  the  pupil  as  death  approaches  is  due  to  a  paralysis  of  tho  aame. 
Indeed,  it  cannot  well  he  othonrise ;  for  if  the  primary  contraction 
were  due  to  paralysis  of  tho  sympathotic,  the  secondary  wide  dilatation 
would  be  impossible  ;  tho  dilating  force — i.ff.,  tho  Bympatholic — having 
boon  withdrawn,  tho  pupil  would  not  widely  expand  oven  if  the  con- 
tracting force — (.«.,  the  oculo-motor — were  paralyzed, 

la  birds  (Dr.  S.  Weir  Hitohell,  loc.  cit,)  the  pupil  is  not  affected, 
probably  for  anatomical  reasons  (see  Atropine).  In  Lorses  it  is  widely 
dilated  (Dr.  Ilarley,  loc.  cit.)\  and  in  dogs  it  dilutes  before  contracting 
(Dr.  Ilec6e,  loc.  cit.,  apparoutly  con6rmed  by  Experiment  number  eight, 
flarley,  Inc.  cit.,  p.  109),  or  sometimes  remains  unchanged  (Hurley,  loe 
cit.,  p.  111).     At  present  these  anomalies  cannot  be  explained. 

Elimination. — Artion  on  the  Kiineys  and  Intestines. — After  its  absorp 
tion  morphine  probably  pas-^cs  into  all  tho  secretions ;  after  its  hypO' 
dormic  administration  it  has  been  detected  in  the  gastric  juice  by  Dr.  K. 
Orlt  {Berlin.  Klin.  Wochens.,  1880,  xxri.),  and  by  Dr.  Julius  Rosenthal 
in  the  saliva  {Centralb.  Klin.  MtA.,  1893,  i.) ;  but  it  chiefly  escapes  with 
the  urine,  in  which  it  has  been  found  by  Dr.  Hilgor  (Gscheidlen,  loc.  cit.y 
p.  32).  Bouchardat  (^Strhmidt's  Jahrbucher,  Bd.  cxx.),  I*efort  (Joum.  dt 
Chimie,  Bd.  xi.),  Kausmann  {Inang.  I)ig9ert.y  Dorpat,  1868),  Kratter  (  Fir- 
chow's  Jahrb.,  1882),  "W.  Eliasson  {Inaug.  Dissert..,  Kttnigsberg,  1882),  and 
Wormley  (^University  Med.  Mag.,  1890).  Elimination  probably  goes  on 
slowly,  as  Wormley  detected  the  alkaloid  in  unne  passod  three  days 
after  its  ingestion,  and  in  habitual  opium-eaters  morphine  occurs  in  the 
urino  seven  days  after  the  cessation  of  the  habit  {Lond.  Med.  Record, 
1887,  p.  92).  The  theory  that  mor]>hino  ia  burnt  up  in  tho  blood  hna 
boon  advocated  by  those  who  havo  failed  to  find  it  in  the  urine  (see 
E.  Laudsberg,  Ffiuger's  Archiv,  1880,  p.  413  ;  also  Julius  Bonath,  Ibid.j 
1886,  p.  528)  and  there  is  reason  for  believing  that  it  and  other  alkaloids 
are  to  some  extent  destroyed  in  the  liver.  Moreover,  A.  Lamal  claims 
that  he  has  recovered  from  the  blood  and  unne  a  morphine  oxidation- 
product,  oxymorphine  {Bull,  de  VAcad.  de  Belg.,  1888). 

The  amount  of  the  urinary  secretion  is  said  to  be  sometimeB  in- 
creased by  morphine  ;  but  generally  it  is  diminished.  Retention,  which 
after  a  ftiU  doso  of  opium  is  not  rare,  depends  upon  the  blunting  of  the 
eensibilityofthobladder.  In  aseriesofexaminntiunsS.  Fubini  found  that 
morphine,  codcino,  narceine,  narcotine,  and  thebaine  each  increase  th« 
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excrotioD  of  urom  in  man :  upon  Iho  lower  animals  tlielr  action  6o«mod 
to  vary  grestly  {Hoffmann  und  Schicalbe  Jahrb.  Bd.  x.,  18fi3.  p.  218). 

Penslaltic  muvomenU,  according  to  the  oxperimonts  of  Profoiisor 
Kotbnagel  {Archiv  f.  Path.  Anat,  Ixxxix.  2),  confirmed  by  J.  Ott 
(^N.  Y.  Med.  Joum.s  1883),  are  diminialied  by  small  doses  of  morphine 
but  increased  by  toxic  doeea.  The  first  cllcct  is  evidently  due  to  titimu> 
lation  of  the  inhibitory  ncrrous  apparutus,  and  the  eucond  to  paral^'SiB 
of  the  same:  it  is  probable  that  it  is  the  centre  that  is  affected.  The 
experiment  frhich  Proftrtftor  Nothnagol  brings  forward  as  evincing  a 
peripheral  action  ia  certainly  not  pertinent. 

Upon  the  digestive  tract  opium  exerts  a  very  marked  influence, 
chocking  secretion  and  causing  constipation,  acting  in  these  roepeota 
more  efficiently  than  does  morphine.* 

Therapeutics. — The  chief  indications  for  the  use  of  opium  are 
considered  beluw,  seriatim.  Kearly  all  of  them  flow  evidently  fVoro  the 
known  physiological  action  of  the  drug;  others,  however,  althongh 
established  by  clinical  experience,  and  undeniable,  are  not  so  plain  in 
their  philosophy. 

1.  To  relieve  pain.  As  an  analgesic,  opium  is  without  a  rival  in  the 
materia  medica,  except  it  be  the  anesthetics.  It  is  used  to  aitay  pain 
arising  from  any  cause  whatever,  except  acute  inflammation  of  the 
brain,  and  is  preferi'ed  to  the  anesthetics  whenever  the  pain  has  any 
permanency.  In  painful  spasm  it  is  especially  usefhl,  as  it  seems  very 
lyoqnently  to  quiet  the  motor  as  well  as  the  sensory  disturbance. 

2.  To  produce  $leep.  Sleeplessness  occurring  in  acute  disease,  and 
not  dependent  opon  cerebral  inflammation,  may  voiy  frequently  be  r». 
Lieved  by  opium.  While  it  is  oft«n  necessary  to  use  the  drug  iWely  lu 
BQch  affoctioDS  as  delirium  tremens^  core  should  be  exercised  not  to  over- 
whelm  the  nerve-centres  by  enormous  doses.  In  hnbitnal  Bleoplesanees 
great  caution  must  be  used  in  the  employment  of  opium,  not  so  much 
cm  account  of  the  disturbance  of  digestion  which  it  is  liable  to  cause, 
as  for  fear  of  producing  the  "  opium  habit."  Chloral  is  perhaps  a  more 
generally  applicable  hypnotic  than  opium.  Bo  this,  however,  aa  It  may, 
I  have  found  the  combination  of  morphine  and  chloral  singularly  effi- 
cient. In  low  fevers,  adynamic  delirium  often  coexists  with  sleepless- 
ness, and  is  then  boet  met  by  opium. 

3.  To  allay  irritation.     In  various  forms  of  nervous  erethism,  opium 


*  Tit*  «x«ni!M  aT  ranctioa  la,  ao  daabt,  sJinTi  dependent  apan  or  oonnoetod  with  nntri- 
tir*  moroinetiU  io  Uia  put.  Without  i^ucatioo,  anj  potfon  whieh  prodnoM  funotioiutl  «soit«- 
mmt  offset*  tbn  ant/lUun  of  th«  «xoited  part.  Bat  thU  altontioa  of  nutrilton  mutt  rarely 
fKfrws  ^r  anottgh  to  be  raoo(nlnbl«  by  tha  mi^roMopo.  Varinai  p«tboli>siiu  bftW  (tudlvd 
t^o  eoadUbm  of  tb«  apiiikl  eon)  and  othar  D*rr«-«tntiM  »fttr  poiMUtDg  bjr  dlfforMit  toxia 
■fmta,  tad  aona  btlloYa  thai  creo  anar  tha  nta  of  morphine^  bronildB  of  potaniom,  and 
riailftr  wtTinm,  dUllncrt  obuigw  in  the  gftn|lioa(c  i>erT»-eiI1>  an  to  b«  mad*  out.  whila 
oUara  ba.Ta  failod  to  dalaot  thaie  obaBs**.  F(r  rocaot  papon  on  tho  tnlgeet  eoofull  W.  V. 
TMbliok  (  rireAo«'«  Archir,  lSd»,  Bd.  o.  U7  ,  aod  Dr.  F.  Krc/M Ig  ( Ki>e&«v'i  ArcAia.  199$^ 
Bd.  ell.  387J. 
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JH  most  valuablu;  but  whon  tho  affection  is  at  all  chronic,  the  daogeni 
of  the  opium  habit  should  not  be  lost  sight  of.  On  tho  other  Uand,  in 
acuta  caeeH,  &a  in  the  excitoniuut  which  bo  frequently  attends  fuemoptifsis, 
the  drug  ehould  bo  used  freely.  In  mnny  cased  of  disease,  opium  is 
sorvioeable  by  sustaining  tho  syBtem  against  an  irritation  for  the  time 
being  ii-reniodiablo,  by  blunting  tho  sensibilities.  In  this  way  it  is  U£o- 
All  in  tho  advanced  atngos  of  smallpox,  and  in  various  surgical  afTeclions, 
in  which  it  also  dooe  good  by  allaying  pain.  In  various  local  irritations 
opium  is  continually  employed,  as  in  colic  causod  by  undigested  food, 
and  iu  bronchitis  to  quiet  cough. 

Uy  allaying  irritation  and  pain,  opium  affords  relief  in  most  cases 
of  inflammation  ;  but  in  certain  varieties  of  the  affection  it  scorns  to  do 
much  more  than  this,  exerting,  in  some  way  at  presout  difficult  to  ex- 
plain, a  life-saving  influence.  In  peritonitis,  after  duo  depletion,  or  in 
cases  not  requiring  depletion,  it  should  always  be  exhibited  in  large 
doses  at  regular  intervals,  in  such  a  way  as  to  keep  the  patient  in  a 
state  of  decided  narcotism. 

In  severe  acute  vomiting,  opium  is  one  of  the  most  i^liablo  remedies. 
It  is  best  used  in  tho  form  of  suppositories.  Although,  by  chocking 
secretion  and  peristalsis,  opium  usually  causes  constipation,  yet  when 
ottstruction  of  the  bowels  is  produced  by  spasm  duo  to  an  irritation  or 
inflammation,  by  relieving  tho  latter  the  drug  wiU  sometimes  act  as  a 
most  cflicient  laxative. 

4.  To  check  excessive  secretion.  For  this  purpose  opium  is  very  largely 
employed  in  diarrh<ens,  and  is  very  efliciout  either  alone  or  iu  combi- 
uation  with  various  remudies.  In  enteritis  and  in  dysentery,  although 
no  less  frequently  used  than  in  diarrhom,  it  is  of  bonice  rather  as  an 
antiphlogistic  and  analgesic  than  by  checking  socrotiun.  In  diabeta 
insipidus,  the  oombiaatiou  of  it  and  gallic  acid  bos  boon  much  used, 
and  is  of^n  offoctive. 

In  true  saccharine  diabetes,  opium  is  of  very  groat  value  in  many 
cases,  often  ameliorating  tho  symptoms,  and,  in  conjunction  with  ro- 
stricted  diet,  sometimes  even  effecting  a  euro.  Of  course,  however, 
like  all  other  known  remedies  in  this  disease,  it  most  frequently  acta 
simply  us  a  puUiativo.  According  to  Dr.  Pavey  (^Med.  Tintes  and  Qaz.^ 
June,  lSt)9),  it  afl'ucts  the  quantity  of  tho  urine  before  diminishing  the 
sugar  in  it. 

In  severe  mercurial  ptyalism,  opium  often  seems  to  check  the  dia- 
cbarge,  but  certainly  is  not  nearly  so  powerful  in  this  regard  as  is 
belladonna  or  atropine. 

5.  To  support  the  system.  Opium  appears  in  low  fevers,  and  in  varl- 
oua  protracted  adynamic  illnesses,  to  afford  actual  support  to  the  s^'vtem 
in  some  way  not  as  yet  made  out.  This  is  ORpocially  the  case  when, 
from  any  reason,  sufficient  food  to  koop  up  life  cannot  be  taken  or 
retained.  Opium  is  a  valuable  remedy  for  tho  purpose  of  protracting 
and  rcndoriug  moi-o  comfortable  life  in  tho  aged.    When  tho  bodily 
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wors  are  foiliog,  and  various  Atnctional  disorders  aro  fVom  time  to 
t:  ime  occttrriog,  it  is  often  possible  to  check,  by  the  use  of  opium,  attAcks 
■virhifh,  if  allowed  to  obtain  headway,  would  extin^^iish  the  fiickerin;; 
life.  Furthor  in  mimy  cases  of  feeble  very  old  and  suffering  people 
Cbe  hubitual  use  of  opium  under  careflil  restriction  by  the  physician  is 
•^ot  only  justifiable,  but  noocflsary  if  life  is  to  be  maintained  as  long  od 
ibie.  In  such  persons  the  danger  of  forming  an  opiom  habit  which 
hall  do  injury  w  a  minimum. 

6.  As  a  sudorific.     Dr.  A.  Loorais  (iV.  Y.  Med.  Record^  1873)  praises 

cry  highly  the  use  of  hypodermic  injections  of  morphine  iu  acute 

•urctmi/i.     He  statoa  that  the  drug  must  be  given  in  sufficient  quantity 

to  control  the  convnlsions,  which  it  does  most  happily,  at  the  samo 

time    producing  prothso  diuresis.     Dr,   Morrison   Fiset  (N.   Y.  Med. 

JUcord,  July,  1874)  and  Dr.  Dain  {American  Med.  Journ.,  July,  1874) 

<ronfirra    this.     In  somo  instances  the  remedy  has  seemed  to  act  very 

Ixappily,  but  in  one  or  two  cases  at  the  Philadelphia  Hospital  its  cxb^ 

bition  was  shortly  followed  by  death,  and  I  think  the  practice  is  a 

dangerous  one.    My  own  belief  is  that  whenever  the  kidnoye  are  sen* 

oanly  diaeaaed  the  physician  should  be  exceedingly  careful  in  the  admin- 

tfltrfttion  of  opiatoB,  beeaune  the  chief  channel  through  which  these  aro 

eliminated  is  choked  up.     In  the  form  of  Dover's  powder,  opiiim  is  very 

largely  used  when  it  is  desired  to  produce  sweating,  as  in  the  early  stages 

of  a  *'  general  cold,"  or  in  other  forms  of  mwfcular  rheumatism.    With  its 

Qse  should  generally  be  conjoined  such  measures  as  "sonking  the  feet," 

covering  warm  in  bed,  and  the  free  drinking  of  hot  lemonade  or  hot 

tc«s. 

ToxicoLOQT. — Sufficient  has  already  been  said  concerning  the  course 
and  symptoms  of  poisoning  by  opium  in  ordinary  cases.*  Sometimes 
ia  adults  trismus  and  other  convulsive  manifestations  are  added  to,  or 
in  u  measure  replace,  the  usual  phenomena,  and  in  children  the  drug 
appears  at  times  to  overpower  the  ncrvc-contrcs  at  once,  so  that  the 
t4CQDd  stage  is  very  much  shortened  or  aborted,  and  symptoms  of  col* 
lapso,  with  unconseiousDcss,  are  developed  very  rapidly.  The  positive 
diagnosis  of  opium -poisoning  from  the  symptoms  alone  is  oflen  impos< 
aible.'f  In  some  cases  uf  congestion  of  the  brain,  or  of  apoplexy,  or 
of  uremia,  the  phenomena  are  identical  with  thoee  sometimes  seen  in 
opium-poifloning.  I  have  thought  that  inequality  of  the  pupila  is  proof 
that  a  case  is  not  one  of  narcotism  ;  but  Professor  Taylor  has  nocorded 
an  Instance  of  opium -poisoning  in  which  it  occurred  {Medical  Juri^pru- 
daice,  7lb  Am.  ed.,  1873.  p,  205). 

The  indications  In  the  treatment  of  poisoning  by  opium  are :  first, 
to  evacuate  the  stomach;  second,  to  maintain  respiration;  third,  to 
keep  up  the  circulation  when  failing.    The  first  indication  may  bo  met 


■  For  dtanuaiua  of  effwl  oo  nunling  uid  f«tai  when  morp htnv  b  givat  to  U)«  natb«r 
•M  Am*T.  J/,<trn.  Oiit,  1877. 

t  §m  nttiJtIfkin  Mtd.  TiwuM,  Ul.  MS;  alM  Dr.  Wllki,  Mtd.  Tim**  and  Oom.,  IIM. 
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in  two  diiforent  ways :  by  an  emotic,  and  by  tho  stomach-pump  op  tnbo 
ustid  as  a  siphon.  There  is  of\cn  in  narcotic  poisoning  groat  ditHciihy 
ID  getting  ao  emetio  to  act,  owing  to  the  obtunding  of  the  sonsibility 
of  the  nerrons  sjistom  by  the  drag.  For  this  and  other  roasons,  bo 
palpable  as  not  to  need  mentioning,  a  prompt  stimulant  emotic  should 
be  uaed.  Antimony,  on  account  of  ita  depressing  influence,  should  al- 
ways Iw  avoided.  Mustard  fiour  is  almost  always  to  be  had  at  once, 
and  is  very  efficient.  A  heapc?il  tablespoon ftiJ  stirred  up  in  a  tumbler* 
fVil  of  warm  water  should  he  exhibited  as  soon  as  possible,  and,  if  it 
fiiilB  to  act  in  fifteen  mi mitcs,  should  be  repeated;  then  a  powder  of 
thirty  grains  each  of  sulphato  of  zinc  and  Ipocacuanha  may  bo  given, 
to  bo  repeated  onc«  or  twice,  at  intervals  of  flfleon  or  twenty  rainut«a. 
Ijargo  draughts  of  warm  water  should  be  admiiiiatered  in  tho  inter- 
vals, and  also  between  the  acts  of  vomiting,  so  as  thoroughly  to  wash 
out  the  stomach.  The  stomach-pump*  is  of  no  value  when  tho  solid 
drug  has  been  ingested,  but,  if  at  hand^  is  profomblo  to  emetics  when  a 
fluid  preparation  has  been   taken,  because  of  tho   promptness  of  ita 

T«8Ulta. 

To  maintain  respiration  is  the  ultimate  object  of  all  tho  measuroa 
which  are  commonly  undertaken  for  the  purpose  of  arousing  tho  system 
in  opium-poisoning.  Unconsciousness  in  itself  is  of  no  moment,  but  aa 
it  deepens  the  sensibility  of  the  respiratory  centres  grows  less,  and  con- 
sequently the  involuntary  breathing  ia  loss  rapidly  or  loss  perfectly  per- 
formed. More  than  this,  when  at  aU  awako,  a  patient  suffering  fVom 
opium-poisoning  can  bo  made  to  supplement  the  almost  suspended  auto- 
matic breathing  by  voluntary  respiration  ;  and  every  cffbrt  to  induce  him 
to  do  this  should  bo  used.  It  is  often  surprising  how  an  apparently  un- 
ooiiAcious  man  can  be  made  to  breathe  by  a  command  shouted  in  his  ear. 
To  keep  a  patient  awake,  walking,  flagellations  with  small,  fine  twigs, 
shaking,  Bhouting,  and  various  other  methods  which  may  suggest  thom. 
Belvos,  should  bo  practised.  Care  should  always  bo  exorcised  not  to 
carry  these  useful  measures  unnocossarily  far,  and  perhaps  add  physi- 
cal exhaustion  to  tho  natural  prostration  of  tho  third  stage.  I  desire 
also  to  call  especial  attcnti  >n  to  strong  faradtc  currents  as  a  moans  of 
causing  piun,  and  therefore  of  rousing  tho  patient,  without  leaving  tho 
bruises  and  soreness  which  ofloa  jiisult  icom  tho  severe  flagellations 
practised. 

The  cold  douche  affords  an  excellent  method  of  rousing  the  patient 
and  at  the  same  time  of  especially  stimulating  respiration.  The  sim- 
plest method  of  application  ts  to  support  the  head  and  sbouldurs  of 
patient  stripped  to  the  waist  over  n  cumnion  wash-tub,  and  to  dash  the 
water  over  tho  cheat  and  bead.    The  cfluct  is  much  greater  if  ice-cold 

*  The  np\on  »tomat\-pump  m\y  be  eEUmporlietl  by  bdj  one.  It  eomlit  limply  ot  M 
Iniia-riibbvr  tube  tbr«e  and  n  hitir  lo  fnut  adJ  ■  half  f«et  in  li?iigth,  of  propar  imlibra,  which 
la  ptifv«d  intq  tKe  ftnmruh.  Tho  exUriml  ftn<l  being  clevKtcit,  wkt«r  In  pontwl  iaO  it  antU 
the  ■toiniiub  i*  fill) ;  tbeo,  witlwut  tbe  tube  being  Allowed  to  eup^  iCMlf,  the  »terD*t  t^  ■■ 
dropped,  ivlim,  uF  ooune,  the  flow  of  wmter  li  rerersnl. 
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vslcr  mnd  water  a  little  hotter  thnn  the  hand  will  bear  (115°  F.)  be 
used  in  quick  Rucce»i)ion.     In  the  way  of  drugi),  thore  are  only  thi-ee 
■ubaCanoes  worthy  of  mention.    Very  strong  inAiHionH  of  coffet*  or  of 
^pro«n  tern  have  heen  long  need  in  opitim-poieoniug,  and  recent  H-ientific 
■todiea  (^Brit.  Mad.Journ^  1B74,  ii.  G^%  C99)  have  shown  that  in  animals 
doMe  of  moi-phine  otherwise  lethal  may  be  auccOAsfiilly  combated  by 
tbeioe  or  caffeine ;  atropine,  as  a  reBpimtory  stimulant,  is  of  the  greatest 
Talue  in  opium-poisoning  when  there  is  evident  failui-e  of  respiration 
(for  discQssion  of  its  use,  see  the  article  on  Atropine)  ;  and  alcohol  is  to 
b«  employed  in  the  BUge  of  depression  to  sustain  the  arterial  system.* 
1  have  found,  in  the  laboratory,  strychnine  lo  act  very  poweifully  as  a 
zvspimtory  slinuilant  in  nnrcoiizod  aniaials,  and   Dr.  Clara  Dt^rcum 
(  University  Med.  Mag.,  1870)  reports  a  case  in  which  life  was  apparently 
MiTod  by  use  of  the  alkaloid.    It  is  osBentiiil  that  the  alkaloid  be  given 
In  very  largo  dose.     In  bad  casee  of  opium -poisoning  the  use  of  arti- 
ficial respiration  should  not  be  too  long  postponed.     In  some  catios  the 
Sylvester  method  may  BufBce,  but,  as  was  first  shown  by  Dr.  Geo.  K 
Fell  (aVev  York  Med.  SfaieAsaa\,  lSSB-80),  forced  respiration  (see  pagt 
159}  should  be  resorted  to  whenever  roapiraliun  fails.     Dr.  Fell  hat 
reported  recovery  obtained  in  this  way  after  the  ingestion  of  twenty 
gratna  of  morphine.    So  long  as  any  movement  of  the  heart  continues, 
the  forced  respiration  should  be  steadily  maintained.     In  some  cases 
the  langs  become  6lled  up  with  bronchial  mucus,     t7ndersubh  circum* 
stances  good  may  be  achieved  by  placing  the  patient  in  an  inverted 
(HDeitJon  {Brit.  Med.  t/bum.,  1871,  vol,  ii.).     It  is  often  essential  to  keep 
up  ihe  ti'mpvruture  of  the  body  by  artificial   means.     Drs.  Lauder 
Urunton  and  Cash   have  fouud  that  the  full  of  temperuttire  in  the 
poisoned  mammal  is  not  prevented  by  placing  the  animal  in  a  tem- 
fKsrature  a  little  below  that  of  the  body  ;  and  the  ordinary  melhoda 
tiscd  in  the  sick  room  to  heat  the  cooliug  hiimtiu  body  are  of  very  little 
tcrvice.    The  hoc  bath  or  a  water  bod,  two-tbirds  iJUod  with  water  of 
ibe  tempomture  of  150",  may  bo  employed. 

Opiam-[»oisoning  usually  has  no  sequolee;  but  a  ease  in  which  dmxu- 
roMi  was  produced  is  reported  in  Schmidt's  Jahrbiicher,  Bd.  clvii.  p.  74« 
and  glyaaytria  ia  said  to  have  followed  the  poitioning  (La  France  Med.^ 
1S83.  ii.). 

In  r^fard  to  the  amount  of  opium  which  will  cause  death,  the 
nnallest  fatal  dose  on  record  is  one-sixth  of  a  grain  of  moi>|>hinQ  in 
•be  adult  (Dr.  Buskirk,  WaJthir^gton  Posty  Jan.  30,  lST8).t    According 


*  TbHodi  drop  b«r«  bM«  lUtcd  to  b«  uilA|[4iiiitla  to  opium  sod  turn  9t  nooTarr  ro- 
l(t«'tp4:  V«ilATli[-|(  ViarDB,  Ciwrimniii  taarri  and  Clinic,  1S7V,  Mi.  4^8;  St.  Louia  U«d.  Had 
\jf*tj/.  Ji>mm„  1S79.  isirll.  SOI  ;   Acajim,  AVv  Kort  JTrrf.  Kt^rJ.  1880,  riii. 

t  A  ■BiibM'  of  OMt  are  now  an  ntori  tn  whiofa  il«stb  hii  b««D  prodncvd  in  tbo  kdult  bj 
Ikt  hjymiKimH  sm  «r  tnm  o»»-timlb  lo  oas-hklf  grmlR  of  laaqihlBS.     Cuoralt  ilfd.-Ckfr, 
a.,  vol.  L;  Ckit^f  M*d.  Ex*mim*r,  Hijr,   ISTS;   Qitan.  Jomnt.  P»grivi<^.  iltJ.,  IH9, 
7^9. 


176 


OESERAL  REMEDIES. 


to  Dr.  A.  Calkins  (Quart.  Joum.  Psycholf>g.  Med.,  1868,  ii.  739),  four 
grains*  of  crude  opiHm  planed  in  tho  ear  have  oaufwxl  doath ;  also  four 
grnitis  by  tho  mouth  in  mnro  than  one  oa»e.  Acoording  to  the  author^ 
ity  just  quoted,  out  of  twenty-nine  reported  cases  in  which  n  fluid- 
ounce  of  laudanum  was  t«kon,  nine  died.  Tho  maximum  doses  from 
which  recovery  has  occurred  without  emosis  ftro  fifty-five  grains  of  the 
Bolid  opium  and  six  ouncea  of  Iftudanum.  In  n  babe  a  day  old,  one 
minim  of  laudanum  (£.  Smith,  Ijancef,  18M),  and  in  one  nged  nine 
months,  a  fow  drops  of  pareyoric  (Wood,  Bost.  Med.  Surg.  Journ.,  1358), 
havo  proved  fatal.  Death  of  an  adult  femnio  has  boon  attributed,  with 
doubtful  accuracy,  to  thirty  grains  of  Dover's  powder,  given  in  divided 
•Sums  (^Chicago  Med.  Joum.  and  Exam,,  July,  1882),  and  etill  more 
hj'potheticaliy  to  a  quarter  of  a  grain  of  morphine  (Boston  Med.  Svrg. 
Journ.t  Jan.  3,  1885).  Recovery  is  asserted  to  have  occurred  after  the 
ingestion  of  eigl  toon  grains  of  morphine  without  vomiting  (Dr.  "Wm. 
C.  ChafTeo,  Mrd.  Surg.  Rep.,  1882,  x!vii.  697). 

For  full  details  as  to  the  results  of  tho  habitual  use  of  opium  or  its 
alkaloid,  tho  reader  is  referred  to  the  treatise  of  Dr.  Albrccht  £rIeD> 
moyor  (Die  Morphiumsucht).  No  confidence  can  be  placed  in  the  state- 
luouts  of  the  opium-eater,  and  it  is  esH^ntial  for  cure  that  such  person 
bo  in  a  hospital  or  be  confined  to  an  apartment  under  tho  caro  of  an 
absolutely  reliable  nurse,  bo  that  tho  orders  of  the  physician  can  bo 
strictly  eufarced.  The  basis  of  tho  treatmeut  must  consist  in  tho 
withdrawal  of  the  narcotic,  and  there  are  three  distinct  ways  in  which 
this  can  be  ofFoctod.  First,  the  opium  may  be  suddenly  taken  away  j 
secondly,  it  may  bo  taken  away  rapidly,  but  not  suddenly;  thirdly,  it 
may  be  withdrawn  very  gradually.  Tho  firat  of  these  mothods  is  un- 
doubtedly in  most  cases  ellltiont,  hut  ia  often  attended  with  grave 
danger  of  collapno,  and  has  no  distinct  advnntagos  over  tho  plan  of 
rapid  withtlrawal.  The  lime  required  for  tho  very  gradual  withdrawal 
of  the  remedy  is  too  groat  for  practical  purposes,  and  tho  sufferings  of 
the  patient  are  too  long  drawn  out.  Unless  the  daily  doso  has  been 
extraordinary  or  the  patient  is  in  a  very  feeble  condition,  tt  is  entirely 
safe  to  withdraw  tbo  narcotic  entirely  in  from  seven  to  twelve  days. 
An  excellent  plan  is  to  direct  that  a  solution  of  morphine  or  opium  be 
prepared,  and  whenever  a  dose  is  taken  out  an  equivalent  amount  of 
water  be  added.  The  chief  symptoms  that  follow  the  rapid  withdrawal 
are  excessive  matnise,  iusomnia,  complete  loss  of  appetite,  vomiting, 
diarrhoea,  and  great  feebleness.  1  havo  never  yot  scon  a  case  in  which 
those  symptoms  were  so  uncontrollable  as  really  to  cause  alarm  for  the 
safety  of  the  patient.  Much  may  be  done  by  proper  feeding.  Tho  food 
should  consist  of  highly  nutritious,  Ktimtiluting,  and  easily-digested 
articles,  and  in  severe  cases  should  be  liquid,  such  as  milk,  rich  soups, 
etc.     When  the  ciroulation  fails,  alcohol  may  be  used,  and  much  relief 


*  Tkken  fram  Jaiimnt  de  Vkimit,  IS2I.     Aammtljp  tbera  la  %  iiUtt«k«  ia  tLU  MM. 


»niiy  be  afforded  by  maasage,  and  often  by  simple  rubbing  of  the  patient. 

General  electrical  atimulatton  and  faradization  of  the  muscles  is  often 

UKf^I,  not  only  by  its  effect  upon  the  circulation,  but  also  by  diB<tr.ictiiig 

"t  he  attention  of  the  patient  fVom  bis  anfforinga.    The  use  of  the  alkaloic. 

cr^icaine  aa  a  Mimiilant  has  been  recommended.     I  have  seen  apparently 

«"ery  good  result*  from  the  free  internal  administration  of  thu  fluid  ox- 

*nict  of  coca,  but  I  do  not  think  that  the  use  of  hypodemtic;  injeo- 

KCions  of  cocaine  is  justiflahlc,  as  the  danger  of  setting  np  the  cocaine 

Bfcabit  is  too  great.     If  gastro-inteatinal  irritation  exists,  bismuth  may 

Bft>Q  administered  freely.    The  diarrhoea  is  usually  controllaMo  by  mild 

^««tringents,  especially  if  combined  with  sulphuric  acid.     If  the  bodilj 

t  emperature  ftllsatall,  itmnstho  maintained  by  extoma!  warmth.    The 

bromide  of  potassium,  valerianate  of  ammonium,  Iluffman's  anodyne, 

&nd  other  similar  feeble  ncrve-scdatirua  may  bo  employed  and  give 

etome  comfort.    Moral  support  and  stimulation  arc  essential,  and  any 

»  device  which  aids  in  passing  the  time  of  suffering  is  most  beneficial. 
ADMiNiSTttATio.v. — Wlion   it  is   desired   to   produce  very  decided 
narcotism  hy  the  use  of  repeated  doBes  of  opium,  the  drug  should 

InlwatfS  he  yivm  in  liquid  ffirm,  since  opium  pills  sometimes  hccomo 
Tery  hard  and  undergo  solution  .so  slowly  that  they  may  accumulate 
in  the  alimentary  canal.  On  the  other  hand,  in  diarrhoeas,  or  in  sick- 
ness of  tlie  stomach,  old  opium  pills  are  thought  by  some  to  act  bettor 
than  do  more  soluble  forms  of  the  drug. 
Many  persons  cannot  take  opium  on  account  of  the  very  groat 
secondary  n&iisea  and  depression  which  it  produces.  Tt  has  been  sup- 
posod  that  these  disagreeable  after-effects  are  due  to  the  narcotino  in 
npitun ;  but  this  can  hardly  be,  seeing  that  they  often  follow  the  nso  of 
the  pure  alkaloid,  morphine.  The  deodoriKod  tincture  of  opium  ngreea 
irith  0ome  individuals  better  than  any  other  preparation  of  the  dnig, 
mdf  tA  first  pointed  out  by  Dr.  Da  Costa,  by  giving  a  drachm  of  the 
bromide  of  potassium  with  twenty-five  drops  of  it,  the  aftor-effectfl  of 
Ibe  narcotic  ore  often  entirely  avoided.  Ixl  many  neuralgic  women  the 
knowledge  of  this  fact  is  an  inestimable  boon ;  in  others  the  unpleasant 
nytnptoma  are  not  averted  by  the  bromide. 
■  Children  always  bear  opium  very  badly,  and  to  thorn  only  the 

K  weaker  liquid  preparations  should  be  given.  Dover's  powder  should 
H  ospeciaTly  bo  avoided.  It  is  probable  that  in  its  manufactui'o  on  the 
la^  scale  the  ingredients  are  sometimes  not  thoroughly  miscd :  at 
leant  I  have  seen  casoa  in  which  the  symptoms  caused  by  it  were  soom- 
inglyso  out  of  proportion  to  iho  dose  as, to  suggest  that  more  than  the 
officinal  amount  of  opium  was  present. 

In  acute  vomiting    IVom  any  cause,  in  dysentery,  :a  strangury  and 

other  im'tntinns  of  the  urino-gonital  organs,  groat  advantage  is  often 

H   to  be  gained  tVom  the  use  of  opium  by  the  rectum.     Suppositories 

H   Biad«  out  of  tho  extract  (gr.  ss  to  i),  or  encmata  of  laudanum  (git.  xxx 
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to  xl),  may  l>«  used  in  the0«  casoB.  The  lattor  should  be  made  by  add- 
ing the  narcotic  to  ft  tAblospoonflil  of  stan-h-wator. 

Tlio  do30  of  opium  for  an  adult  is  ft-ora  one  to  two  grains;  for  h 
child  a  year  old,  ono-twonty-fourth  of  a  grain.  The  U.S.  Pharmaco- 
poMa  directs  that  opium  in  ita  normal  moist  condition  should  contain 
not  less  than  nino  por  cent,  of  mnrphino,  and  that  drio<l  powdered  opium 
{Opii  Fulvis,  U.S.),  out  of  which  the  pri>pumtIuuB  are  made,  abouid 
contain  from  thirteen  to  fifteen  per  cent,  of  the  alkaloid. 

The  solid  officinal  propamtions  of  opium  aro — the  deodorized  opium 
(Opiitm  Deotloratum,  U.S.,  Opiuin  DenarcotUatiim,  U.S.  1880),  containing 
from  thirteen  to  flfleen  per  cent,  of  opium,  made  by  depriving  pow- 
dorod  opium  of  all  sub«tancofl  soluble  in  ether,  doao,  one  to  two  graina; 
pUU  of  opium  {Ptlula;  OpH,  U.S.),  containing  one  grain  each  of  pow- 
dered opium ;  watery  extract  {Extractiim  Opii,  U.S.),  contaiuing  eigbtcon 
par  cent,  of  morphine,  three-quarters  of  a  grain  are  about  equal  to  one 
grain  of  powJei'ed  or  deodorized  opium,  and  ou  account  of  itB  being 
tlio  moBt  fixed  in  its  strength  of  any  of  the  soHd  prcparatiouB  of  opium, 
aa  well  aa  of  tt8  being  free  from  the  iioxiuua  countituentB  of  opium,  and 
of  iti^  ttolubility  favoring  prompt  absorption,  it  is  the  most  useful  and 
relijiblo  of  all  tlio  solid  prepariitions  of  the  drug;  Dover's  powder  i^Pulvis 
Ipecacuanlue  et  Opii,  U.S.),  one  grain  of  opium,  ono  grain  of  ipecacu- 
anha, eight  graiiiB  of  sugar  of  milk. 

Paregoric  (^Tindura  Opii  Vampkorata^  U.S.)  has  in  every  fluidounoe 
1.85  grains  of  opium,  besides  benzoic  at^id,  oil  of  anise,  and  camphor, 
and,  in  consequence  of  the  last  ingredient.  It  more  constipating  than 
the  other  preparations  of  opium,  and  hence  is  preferred  in  diarrhcra- 
mixtures.  It  is  also  much  use*!  in  coiigh-mixtiireH.  Dose,  f^i  lo  fji. 
The  other  liqutil  pi-epurattons  all  noic  represent  ten  per  cent,  of /^ow^ 
dered  opium  by  weight,  and  may  be  given  in  dosea  of  ten  to  filtcca 
minima.  Tho  deodorized  tincture  (Tindura  Opii  Heodorati,  U.S.)  con- 
ttiina  no  narcotina,  and  none  of  the  odorous  principle  of  opium.  It 
therefore  is  leas  apt  to  cause  nausea  than  are  tho  other  pi'opamttous. 
ltJ4  drop  almost  equals  the  minim  in  size.  The  other  prejtarationa 
aro — Tinctura  Opii,  U.S.,  or  Jjiiudanum  (one  hundred  dro|w  lo  iha 
fluidrachm);  Vinum  OpH,  U.S.,  or  Si/denham's  Laudanum  (fonnerly  3i 
to  fji) ;  Acetum  Opii,  U.S.,  or  Black  Drop  (formerly  gr.  Ixjtv  to  fji). 

MORPHTNA.*    U.S. 

Thia  alkaloid  occurs  in  minute,  colorleaa,  shiniiig  crystals,  according 
to  Guy  melting  at  330°  F.  and  subliming  at  340°  K. ;  insoluble  ia  cold 
and  nearly  so  in  boiling  water;  only  blightly  soluble  in  cold  alcohol 
and  other;  fVooly  soluble  in  boiling  alcohol  and  in  the  fixed  and  vola- 
tile oils. 

*  for  K  'erjr  InlcmKog  juiper  npun  lb«  iJariviUitrea  at  inarpbine  kdiI  Ihalr  p  lay  slot  ogioaJ 
tffKU,  b;  Dn.  D.  B.  D<At  and  Kalpfa  SlockmaD,  >m  Pnet^d.  Rtt^l  Sob.,  Edivh.,  ISSO. 
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Tho  following  are  Bomo  of  the  moat  soositivo  and  chai-acterUtio 
tests.  Id  a  solution  of  Ifae  alkaloid  ia  conccntrat<>d  Bulpliurtc  acid, 
which  haa  been  allowed  to  stand  fVom  ten  to  twt'lvo  hours,  or  has  beun 
heated  for  half  an  hour  to  100*^  C.  or  momontarily  to  150°  C.  and 
allowed  to  cool,  the  fiiint-rcdtllsh  violut  changes  at  the  jMiint  of  con- 
tact lo  a  doep-blue  violet  upon  tho  addition  of  dilute  nitric  acid  or  of 
■  crystai  of  saltpetra  Morphine  with  concentrated  Butphuric  acid 
makes  a  colorless  solution,  which  on  strong  heating  hecomes  rod,  violet, 
dirty  green.  AVith  conccntrntwl  nitric  acid  it  makes  a  red  color,  and 
finally  a  yellowish  solution.  With  the  neutral  c-htorido  of  iron  mor- 
phine strikes  a  blue  color,  jcrcoptibte  only  when  tho  test  contains  one 
pari  of  the  alkaloid  in  sis  hundred.  Less  chai-acteristic,  but  much 
more  sensitive,  is  the  iodine  test,  with  which,  according  to  Husemann, 
OTI&- ton-thousandth  part  of  morphine  can  bo  recognised.  Iodic  acid, 
in  the  form  of  a  mixture  of  iodatc  of  potassium  and  sulphuric  ocid,  is 
t<i  be  added  to  tho  suspected  solution.  If  morpliiiio  be  present,  iodine 
will  bo  »t  iVee,  and  can  be  recognized  by  the  starch  test. 

The  Morphine  Acet^Ut  (Morphime  Acetas),  Sulphate  {Morphine  8ul' 
i),  and  Hff'irochlorate  (Muriate  of  Morphine,  Morphinec  HtfJiochloras) 
all  official.  The  first  is  a  white  powder;  the  last  two  occur  e^dow* 
■white  in  feathery  cryatala.  They  are  all  soluble  in  water,  are  of  a 
bitter  taste,  and  physiologically  and  therapeutically  of  the  same  value. 

Tbkbapk(7T1C8. — ^The  salts  of  morphine  difTor  \n  their  thernpeutiu 
value  from  opium  chiefly  in  that  they  act  with  luss  power  as  sudorifics 
and  in  checking  secretioc  'n  the  bowels,  and  consequently  are  less  con- 
ttipiting.  The  smallncHs  of  their  dose  and  their  perfect  solubility  fit 
tbem  ibr  hypodermic  tuie.  Almost  th<  unly  purpose  for  which  they  are 
used  in  this  way  is  to  relievo  pain.  Tho  advantages  of  the  method  are 
the  quickness  of  the  results  and  tho  incrcasod  power  of  relieving  suflTor- 
ing  vhich  the  remedy  seems  to  .icquiro.  In  cases  of  severe  pain,  hypo- 
dermics are  invaluable;  but  it  muiit  be  borne  in  mind  that  sometimes 
thej  cause  most  unpleasant  symptoms.  I  have  seen  very  alarming 
rcsiUta  A'om  tho  injection  of  one-eixth  of  a  grain,  and  half  a  grain  has 
produced  death.  In  females,  unless  very  robust,  the  maximum  dose 
should  be  one-eighth  of  a  grain;  in  men,  one-sixth  to  one-quarter.  Tho 
doae  of  a  salt  of  mor^jhino  corresponding  to  a  grain  of  opium  is  one- 
qumrterof  a  grain.  The  dose  of  the  formerly  otHcinal  solution  (Liquor 
Morphinte  Sulphatis^  VS.  1870,-— gr.  i  to  fji)  is  one  to  throe  drachms. 
ifagendie'M  Solution  of  Morphine  contains  sixteen  grains  (o  the  fluid- 
:  it  ia  not  official,  and  should  not  be  kept  by  the  apothecary. 

NARCEINA. 

This  alkaloid,  which  is  not  officinal,  was  diacoTerod  by  Pelletler  !n 
1831!.  "  It  cryetallizes  out  of  its  watery,  alcoholic,  and  dilute  acid  solu- 
tions in  long,  white,  four-sided,  rhombic  priams,  or  in  bunched  masses  of 
fine  acicuhu*  crystals^  odorless,  and  of  a  taste  at  first  bitterish,  but  later 
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8'yptic."  (Pelletier,  Hosso,  Wineklor — HusemaDO,  I>ie  Ffiamenstofft.") 
Acconling  to  Pellotier,  it  is  soluble  in  375  pnrta  of  water  at  13**  C; 
according  to  Hesso,  in  1285  parts  at  12°  C. ;  while  Dr.  S.  Weir  Mitchell 
found  that  a  spiicimon  prepared  by  Merck  dissolvod  in  1000  parts,  one 
prupared  liy  Powers  &  VTeighlman  in  4000  parts,  one  of  unknown 
European  manuruoturo  in  2100  partti,  of  distilled  water  at  60''  F.  It« 
Baturated  Bolulion  in  boiling  water  on  cooling  fills  with  crystals  Con- 
centrated nitric  acid  dissolvps  narceine  with  a  yellow  color,  and  the 
holution  on  being  hcnted  gives  off  roddiflh  fumca;  iodine  makes  with  it 
a  bluish-black  mass,  which  forma  a  colorless  solution  in  boiling  WBt«r, 
but  on  cooling  flcpamien;  with  concentrated  sulphuric  acid  narccino 
Btrikofi  a  brown  color,  and  finally  makoA  a  clear  yoUow  solution  (lluso- 
niann), 

PnYBiOLOOioAL  AcxroN- — According  to  TJaxt  (Tieichfrfs  ArcAiV,  1869, 
p.  126),  three  or  four  contigrammec  (0.46  to  0.62  gr.)  of  narceine,  when 
injected  into  a  frog,  produce,  in  from  ten  to  fifteen  minutes,  a  somi- 
comatoBC  condition,  in  which  the  batmchian  makes  no  rosistanco  or 
effort  when  laid  upon  his  back  or  in  other  unnatural  position.  The 
rwpiration  and  circulation  are  not  disturbed.  The  frog  can  bo  aroused 
by  strong  irritation,  and  when  awake  seems  perfectly  consci-jus.  Id 
three  to  six  hours  ho  comoa  out  of  his  lethargic  condition  apparently 
unaffected.  Albors  {Virchow's  Arckiv,  vol.  xxvi.)  found  that  one  graiD 
produces  in  the  frog  nloop,  reflex  and  Bpuntancous  convulsions,  and, 
after  sevonty-fonr  hours,  death.  According  to  Ott,  the  convulsions  are 
chiefly  BpinnI,  the  muscles  also  being  affected.  Dr.  S.  Weir  KitchoU 
{Ainer.  Jonrn.  Med.  Sct'.y  Jan.  1870)  found  nine  grains  of  the  alkaloid  to 
have  very  little  effect  upon  pigeons,  causing  only  abnormal  quiotneas.  Id 
Baxt's  oxperimenta  upon  rabbits  and  guinea-piga,  fif^en  centigrammes 
(2.3  gr.)  had  no  perceptible  influence;  and  on  dogs  Dr.  S.  Kersch 
Ischmidt's  Jahrbucher,  Bd.  cxli.  p.  15),  and  also  Dr.  Harley  (TA«  Old 
Vegetable  Neurotics,  p.  143),  found  moderate  doses  (26  ctgr.,  Kersch) 
equally  inert.  In  a  mouse  (Harley)  ono-half  grain  causod  tranquil 
sleep,  with,  after  a  time,  tremoi-s,  from  which  the  animal  recovered,  to 
bo  taken  suddenly,  some  hours  later,  with  fatal  convulsions.  At  the 
poaUmortom  the  tubuloa  of  the  kidneys  wore  found  completely  choked 
up  with  the  alkaloid,  which  had  crystallized  in  thorn  and  produced  a 
mechanical  suppression  of  urine,  to  which  death  was  probably  duo. 
Schroff  (quoted  by  Rabuleau),  Fronmtillor  {Schmidt's  Jahrbucher,  Bd. 
csli.  p.  13),  Harley,  Mitchell,  and  Da  Costa  (J^cnnsylvania  Hospital  Re- 
porU,  1868),  have  found  narceine  to  act  very  feebly  upon  man.  Harley 
gave  one  grain  hypoderroically,  Da  Costa  two  and  one-half  grains  by 
the  mouth,  and  Mitchell  took  five  gmins  himself,  with  the  result  of 
only  causing  some  headache;  and  FronmQller  has  exhibited  as  much 
as  twenty  grains  with  equally  negative  results. 

These  investigations  are  in  close  concord,  and  seemingly  conclusiro ; 
and  the  study  of  Dr.  Da  Costa  npon  man  was  very  i\ill  and  exhnnsttvc. 
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They  are  opposed  by  a  number  of  seemingly  equally  concluaiTe  investi* 
galioos  made  by  various  French  and  German  observers.  Much  of  the 
interest  that  has  been  manifested  in  the  alkaloid  aroso  fTom  the  ossor 
(ion  of  Claude  Bernard  in  1864  {Archives  Gendralea,  6e  ser.,  t  iv.  p. 
459)  that  it  is  the  most  pleasant  and  certain  hypnotic  of  any  of  the 
opium  alkaloids.  He  cxpcriiucntcd  upon  dogs,  guinea-pigs,  rate,  pigeons, 
sparrows,  and  frogs,  and  in  all  of  thum  there  was  produced  deep  sleep, 
dosoly  reaembliug  natural  sleep,  with  benumbed  but  not  destroyed  &en- 
nblUly.  The  irritability  of  the  morphine-sloop  was  wauling,  and  uo 
•oooodnry  depression  followed.  Sevcu  to  eight  centigrammes  (0.8  to  1.2 
^.)  was  sufficient  to  throw  a  dog  into  the  prafuundeat  slumber.  As 
eaHy  as  1882,  Lecorate  (Husemann,  Die  Pjiatizenstoffe,  p.  176)  hod 
affirmed  that  O.I  gnn.  (1.53  gr.)  of  narceine  thrown  intu  the  jugular 
vein  of  a  dug  would  produce  deep  sleep,  and  VL-ry  rec«iitly  Rubulunu 
baa  contirmed  the  results  of  Bernard.  Further,  Bchier  (Bull.  Tkerap., 
t.  Ixvii.),  Debout  (Ibid.),  A.  Eulenborg  (iikhmidt's  Jahrbuchcr,  Aug  and 
Oct.  1866),  and  Line  (Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  t.  iii.)  also 
mttmrt  as  the  result  of  experience  that  narceine,  in  doses  of  one-half 
grain  to  a  grain,  produces  in  man  pleasant,  persistent  sleep.  Bubuteau 
(loc.  cit.)  also  agrees  with  thia,  except  in  placing  the  dose  somewhat 
higher, — viz.,  at  from  ten  to  twenty  centigrammes  (1.53  to  3.06  gr.). 
Oetinger  (Das  I^'arcein,  Diss.  Inaug.,  Tubingen,  1866)  also  asserts  that 
decidedly  larger  doses  of  narcoino  than  of  morphine  arc  required  t»» 
obtain  any  action. 

As  scomiugty  these  opposing  results  are  all  true,  the  only  possible- 
explanation  is  that  dKrerent  subatauecs  were  used  by  the  diflerent  sots 
of  observers  undur  the  one  name.  As  the  greatest  care  was  practised 
by  Harley  and  MJlcbuU  iu  obtaining  the  alkaloid  pui'e,  and  as  Claude 
Bernard  states  expressly  that  the  substance  used  by  him  was  soluble 
in  twenty  parts  of  water,  it  is  probable  that  the  former  observers 
really  had,  and  that  Bernard  did  not  have,  tlie  narceine  of  Pelletier. 

tt  is,  at  any  rat«,  a  very  plain  deduction  IVoin  the  above  facts  that 
if  it  be  50  difficult — ^nay,  impossible — to  obtain  in  commerce  a  uniform, 
reliable  narceine,  it  is  not  proper  to  use  it  as  a  medieiue. 

CODEINA.    U.S. 

Albers  found  that  one  grain  of  the  muriate  of  codeine  would  produce 
in  the  frog,  twenty  ruinules  after  its  injection,  tetanic  cramps,  aller- 
ontiog  with  convuUions,  evidently  i^jdex,  binco  the  slightest  touch  would 
oall  them  forth.  After  a  time  the  convulsive  excitement  grow  less  and 
leas;  the  fore  feet  lost  Ihoir  sensitiveness  first,  but  finally  a  paroxysm 
could  uo  h)uger  bo  provoked  by  touching  the  hind  feet.  The  pupils  at 
this  time  were  widely  dilated.  Death  occurred  by  failure  of  respira- 
tion, the  heart  continuing  to  beat  a  quarter  of  an  hour  after  the  ex- 
tuiguishmont  of  all  other  movements.  In  AToldomar  Baxt's  (Heichert's 
ArehiVt  1669,  p.  125)  experiments,  throe  centigrammes  (.045  gr.)  pro- 
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ducod  in  the  fVog  deep  8!c«p,  lastiag  threo  or  four  hoiira.  On  awaking, 
the  fVog  eoomed  more  sensitivo  iban  natural  to  external  Irritation.  Six 
contigrammca  produced  sleep  more  quickly,  and  following  tho  deep 
sleep  a  »tagu  of  excessive  sensitiveness^  during  which  external  irritatiOD 
produced  repeated  cramp-like  contraetiona.  M.  Wacbs  (quoted  by 
HuBemunn,  Vie  Pfinmenstofft\  p.  163)  observed  phenomena  simibiT  to 
those  detailed  by  Albars,  but  noted  a  peculiarity  of  gait  in  the  frog 
preceding  the  convulsive  stage,  owing  apparently  to  disturbance  in  the 
innervation  of  tho  adductors.  Wacbs  also  found  that  .01  gramme 
(0,15  gr.)  produced  in  the  pigeon  only  increased  rate  of  rcspiratioc 
and  Btoopineas,  while  larger  fatul  doses  caused  restlessness,  inability  to 
stand,  movements  backward  and  in  a  circle,  dislurbnnce  of  respiration 
with  gftsping,  cramps  of  single  muscles,  ard  6na]ly  conTulsions,  mostly 
clonic,  frequently  repeated,  and  followed  by  an  adynamic  condition, 
terminated  by  sudden  death.  In  Dr.  S.  Weir  Mitchell's  oxperimentj 
{Amer.  Journ.  Med.  Sci,  Jan.  1870,  p.  26),  seven  grains  produced  violent 
nnn-tctunic  convulsions,  ending  fatally  in  one  minute,  and  one  grain 
cansed  simitar  symptoms,  teruiiuatiug  fatally  in  eight  minut«s.  Dr. 
UlI:  {^Ojiium  Alkaloids)  found  that  the  convulsions  in  the  frog  are  spinal, 
but  that  the  muscles  are  affected. 

According  to  Huseraann  {ioc.  cit.,  p.  133),  Kunkel,  in  1833,  from  his 
experiments  ai  rived  at  results  similar  to  tho  recent  ones  of  Bernard. 
Tho  latter  obaervor  found  that  five  centigrammes  (.075  gr.)  produced 
in  dogs  a  sleep  similar  to,  hut  not  bo  profound  as,  that  of  morphine, 
with  less  benumbing  of  sensation,  and  not  followed  by  any  s^-mptoma 
of  dopreeaion. 

Those  reaulta  have  been  called  in  question  by  Harley,  and  it  seems 
most  probable  that  Claude  Bemai'd  used  something  more  than  codeino 
in  his  experiments.  Certainly  llarley  found  that  one  to  two  grains  of 
the  alkaloid  produced  in  tho  dog  disturbance  of  rcdpiration,  languor, 
and  couvulsive  Iwitchiugs,  but  uo  sleep.  Moreover,  Husemann  statea 
that,  after  fatal  doses,  Wuchs  obsen'ed  similar  symptoms  in  the  dog 
and  in  the  rabbity  as  follows:  falUng  of  thtj  head,  trembling,  spasmodic 
muveiueuts  of  the  eyes  aud  lips,  rardy  trismus,  movtiuieut«  in  a  circle 
and  backwards,  weakness  uf  the  legs,  with  hurried  rec!pLnition  and 
prominence  of  the  eyeballs  as  prodromes;  later  in  the  poisoning  there 
were  severe  convulsions,  after  one  or  many  paroxysms  of  which  great 
weakness  developed,  ending  in  death.  Barnay,  in  experiments  upon 
dogs,  cats,  and  rabbits,  found  that  the  conviiLaions  were  the  most  promi- 
nent symptom  (D«  la  Codeine,  Paris,  1877).  Falck  affirms  (I>euttche 
Klinikf  1870)  that  there  are  two  forms  of  poisoning  produced  by  codeine, 
— the  one  totario  and  the  other  soporific, — corresponding  apparently  to 
the  different  reaulta  of  various  observers.* 

*  From  wb  \t  ba  mji  on  p.  S!0,  it  ii  pn)b*btc  tbkt  Fklak  uaeil  two  prepafmUoni  at  eodilD^  J 
^4n«  mkde  in  hi«  own  I*bormJar,v,  the  other  abtsincd  ttota  Slerak.  It  ll  sot  |KMdbU  to 
4at«niiiB9  from  bi*  t«it  wbatbw  tbli  b«d  uytbing  to  do  wilb  tb*  diffarait  r«(iItsbflabtBiB«d. 
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Jlb  k  hypnotic  in  man,  codcino  bae  been  uned  by  Magondio.Borthe, 
Lr&a,  Krebel,  Rtiist*ncr,  Gobiquot,  und  others,  whiq  of  wbom  assert 
lal  the  eluep  produced  by  it  h  fullowud  by  nauaca  or  oilier  gyiiip- 
tointf  of  depression,  while  otlturs  duiiy  thm.  It  does  not  (teem  necossary 
to  diDciuw  in  detail  the  re^urcbcti  of  the  authorities  quoted,  but  it 
may  be  well  tu  give  the  resultB  of  onu  or  two  of  thoBe  obaorrors  moro 
in  fulL 

Kobiquet  in  &  series  of  experiments  found  that  dosee  of  0.01  to  0.03 
gramme  (.15  to  .46  gr.)  produced  a  feeling  of  contuiitmcnt,  ealmod  ner- 
roDmeaa,  and  induced  refreshing  sleep,  while  0.1  to  0.2  gramme  (1.53 
3.07  gr,)  caused  deep  sleep,  followed  by  nausea  and  vomiting;  0.1 
gTsrarae  (1.53  gr.)  caused  in  children  very  alarming  Bymptoms.    Har- 
Bj"  haa  found  in  a  number  of  experiments  that,  given  by  the  inoulh, 
leioe  is  a  very  uncertain  and  feoble  h^'pnotic,  four  grains  producing 
iply  accoleratcd  pulse,  contracted  pupils,  and  some  giddinoss,  followed 
by  nausea  aod  vomiting.    When  the  drug  is  given  eubcutanoously,  "6om- 
noleocy,"  he  statcii,  "is  a  more  promiueut  ofTect,  but  only  occurs  iu  cer- 
tain individuals."    His  hypodormic  dose  is  one  to  two  graiua.     On  the 
other  hand,  Dnorsak  and  Hoinrich  found  that  codeine  in  dor>o8  of  0.1 
16  caused  goatrio  unonsinc6S  and  pain,  BOino  salivation,  nausea, 
kt,  aud  feeling  of  weight  in  tho  head,  some  confu&ion  of  thought, 
v«ry  marked  reduction  of  tho  puLsc-ruto,  aud  very  marked   tremors 
afibcting  the  whole  body ;  and  Mitchell  took  five  grains  of  the  alkaloid 
,  without  inducing  other  cfTocte  than  a  rise  of  twenty  per  minute  id  the 
jtulse-rato,  nausea,  slight  giddiness,  aud  a  aeuue  of  hoaviuoss  about  the 
Dr.  A.  S.  Myrtle  records  {Brit,  Med.  Journ.,  1874,  i.  478)  a  ease 
\ot  severe  poisoning  by  four  graiuH  of  coduiue  prepared  by  tho  Messrs. 
[Smith  of  Edinburgh.    There  was  iirst  vascular  excitement  and  exhiU 
laratiou,  then  depression  with  great  anxiety,  uuuHea  aud  vomiting,  pale, 
eool,  clammy  skiOf  slight  contraction  of  pupil,  and  sleeplessuesa,  with 
t.alight  delirium.    Two  cases  of  rather  serious  poisoning  by  commercial 
^codeine,  in  which  each  patient  took  eight  grains  of  the  alkaloid,  have 
b««Q  reported;  one  in  the  Brit.  Med.  Journ.^  1888,  ii.,  and  one  in  the 
JVVic  York  Med.  Record,  xliv.,  1R93. 

It  is  very  evident  that  these  various  observers  have  not  had  the 
•ame  principle.  In  oiy  own  experience,  codeine,  prepared  by  Powers  & 
Weightman,  has  failed  to  act  in  grain  doses  as  a  hypnotic.  I  have 
,  found  ii  of  iiorae  value  in  half-grain  doses  in  quieting  bronchial  irritation. 
It  is  very  evident  that  under  tho  name  of  codeine  various  subiitnnco? 
have  been  and  ara  sold,  and  have  been  used  by  diiferent  phydiologJAts 
and  clinicians.  I  have  given  the  codeine  of  Powers  &  Weightman  in 
grata  doses  without  producing  any  marked  influence  unless  in  allaying 
bronchia)  irritation.  Nevertheless,  Knoll  A;  Cc's  codeine  is  said  to  be 
nclivo  in  doses  of  less  than  halfngmin  ;  it  probably  contains  morphine. 
For  paiwrs  recommending  codeine  for  (he  relief  of  abdominal  paiu,  the 


cough  and  dislross  of  phthisis,  And  the  geoei-al  distress  ot  hypochondriasU, 
860  Brit.  Med.  Jovrn.t  188«,  vol.  i.,  and  Therap.  Monatah.,  1889  * 

Tho  romnining  actiiro  principles  of  opium  being  objocU  of  physio- 
logical rather  than  of  clinical  interest,  Z  shall  discuss  their  physio- 
logical actions  alone.  ^^ 

2sWfotine. — AKhough  in  Dr.  Albcrs's  cxperioicnt  (loc.  cit.,  p.  244^^ 
one  grain  of  narcotinc  proved  fatal  to  a  frog  without  the  productiou 
of  convulsions,  yot  the  unitt'd  testimouy  of  Claude  Beniai*d  {loc.  cit.,  p. 
462),  of  Baxt  (Ujc.  cit.,  p.  124),  of  liabuluau  (loc.  cit.,  p.  266),  of  Mitchell 
(Joe.  cit.,  p.  23),  and  of  Ott  (toe.  cit.)  shows  that  iu  the  lower  animals 
this  alkaloid  produces,  when  givtjn  iu  suiliciently  large  dose,  active 
spinal  couvulsioos.  In  small  dose  (ouc-half  grain)  it  causes,  according 
to  Albers  and  to  Baxl,  in  frogs  a  semi-comutoso  state.  In  lai^er  do«e 
(1.2  gi-aiiia)  the  last  observer  found  it  to  induce  in  the  same  batrachiao 
vury  decided  convuleious,  similar  to  those  of  moi-phine-poisoniug.  Dr. 
Mitchell  states  that  from  two  to  throe  grains  produce  violent  and  fatal 
cuurulsions  in  the  pigeon.  Claude  Bernard  ranks  uaix-otine  above 
morphine  and  codeine,  next  to  papaverine,  us  a  couvulsant  in  the  lowet 
uuiuials.  Vet  Orllla  found  thirty  grains  noceaeary  to  kill  a  dog,  and 
Baxt  htm  given  about  two  grains  to  rabbltd  and  to  guinea-pigs  withoi 
producing  auy  syiuptoins. 

Man  is  no  more  sensitive  to  narcotino  than  arc  the  lower  animal 
if  indeed  ho  bo  as  sensitive.    Twenty  and  thirty  grains  of  it  have 
ireijiieutly  been  taken  without  effect,  and  doses  of  one  hundred  and 
twenty  grains  are  said  to  have  been  exhibited  with  no  greater  reeultf 


ino 


The^ine,  or  ParamorpAme.J — Mageudie,  Orfila,  Albers,  Baxt,  Claude 
Bernard,  >'.  W.  Muller  (Das  Thcbma,  Diss.  luaug.,  Marburg,  1868), 
Uarloy,  Fraser,  Mitchell,  JRabuleau,  and  other  observers,  all  agree  as 
to  the  very  great  similarity  between  the  action  of  tbebaine  and  that  of 
Btrychnino.  Falck  (Deutsche  Klinik,  1869)  divided  the  general  symp- 
toms produced  by  the  poison  iu  mammals  into  three  stages:  the  pro- 
dromal period,  in  which  there  was  restlessnesa,  combined  with  a  desire 
to  creep  into  oorners,  urination,  increased  fhiquency  of  respiration,  and 


■  Ap(teiMUinf,  k  diirivftlin  of  etAmat,  diicoverel  b^  MuibletMB  mad  WHgbt  in  1M9, 
hM  been  ompioytil  hy  Uajinlin-Iteftnitieti  n*  iin  ei|i«cturKDt  la  s  tii»iio«f  siuil&r  lt>  Apaoaar- 
pbliM.  For  furtb«r  information  eonoanilag  It  lh«  ruder  »  rofvrrad  to  ilanauk.  /.  Prokt. 
Thitrheilk.,  Ir.,  1SB2-9S[  Campl.-BtHd.  Sut.  Biuiug.  ■/•  />afW,T^lU3;  IVoruiM  M4d.  L^on, 
1843,  Tii. 

t  Voti*m{m«uiA  ffytfri>.fwtaniitM  ara  deriratiTM  from  sftKotlnc.  wkieh  btve  b«ra  rtsdied 
phrdolugimlly    \ty    I>r,   Knlph   SUiokm^ti   {fCrft.  Li\b.  Ii"yai  CotUgt  Fhyt.  i^iiimknrjfk,  ir^ 
1893)  snd  rouB<l  to  be  r<r;  iliuilkT  la  tbeir  nctlun  to  lurooUoe.    Sm  kIk*  I^.  A.  Falck,  i^i 
Mtti.  ff*<y>rrf,  1.218. 

X  Dr.  lUliih  fiUiokm«a  (lltp.  L->h.  Ii»ynl  C^Vfgt  PAy*.  EttiotHrtfk,  Ir.,  ISM)  hu  fo 
that  Iha  cioaabiiiac'ioij  at  aicthj'l  lulphttLti  iritb  thvbnina  produce*  ■  eunpouiKl  wblob  gnuij 
rM«mbl«t  In  lis  |ihj'alulugleal  noliun  (hcbnliie,  but  ia  !«««  («taDiil»|[  aud  mora  parsljraiQS. 
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•omo  BtiflheaB  of  the  leg;  the  aecoad  stage,  in  which  there  were  violent 
■Liychmo  convuUions,  greatly  intorforing  with  roHptratiuu,  and  somo- 
tjniea  producing  cyanoaia;  and  the  third  f^riod,  in  wbiuh  there  wua  para- 
lytic miucatar  weakness,  with  apparent  death,  ending,  afler  a  time,  in 
real  death.  The  third  Btago  vrus  usually  momentary,  and  seoms  to  mo 
to  have  been  merely  the  dying,  which  occurred  when  the  animal  was 
exhausted  and  cyanosed  by  the  convulsions.  A  notable  symptom  of 
thebaino-poisoning  is  the  increase  of  bodily  tompcrature,  which  Falck 
found  to  amount  to  Ironi  }''  to  3°  C.  On  pigeons  (Falck  and  Ott)  the- 
baine  acta  as  upon  mamiuaLs,  and  in  frog^  it  produces  the  most  violonfc 
tetauic  spasms.  The  convulsions  arc  undoubtedly  spinal,  as  they  occur 
after  section  of  the  cervical  cord.  Sco  also  Carl  (jriuun,  Inauy.  Dias., 
Kiel,  1891. 

Tho  only  detailed  study  of  tho  physiological  action  of  thobaino  yet 
made  is  that  of  I.  Ott  CBoston  Med.  and  Surg.  Joum.,  April,  1875),  who 
found  that  the  alkaloid  does  not  directly  affect  tho  motor  or  sensory 
nen-es  or  the  striated  muscles.  Tho  samo  observer  also  doterminod 
that  thebaine  exerts  no  influonco  on  tho  inhibitory  cardiac  nerves, 
boC  does  incrcAso  tho  arterial  pi-ossuro  by  stimulating  tho  vaso-motor 
ceutres,  and  probably  also  by  stimulating  tho  intra-cardiac  ganglia. 
Tliebaino  is  undoubtedly  an  exceedingly  active  poison.  According  to 
AJbors,  less  than  half  a  grain  will  cause  violent  tetanus  in  a  iVog,  and 
Id  Otl'a  experiments  .011  grain  produced  very  decided  symptoms  in  tho 
game  auimaL  Hurley  found  two  grains  sufficient  to  kill  a  bitch,  and  in 
Falck'e  experiments  a  grain  and  a  half  injected  hypodcnnicalty  killed 
a  dog  in  ten  minutes.  Tho  alkaloid  must  act  upon  tnnn  us  upon  tbo 
lower  animals;  yot  FronmuHcr  (Klin.  Studicn  der  JVur/i.  Arznamittet, 
ErUngen,  1369)  affirms  that  ho  has  given  it  In  &&  high  as  six-gmin 
doses  without  producing  any  symptoms,  and  that  Professor  Leidesdorff 
{Wientr  Med.  Wochcnschrift,  No.  34,  1868)  had  hml  Himllur  results. 
Rabuteao  is  said  to  have  taken  1.5  grain  without  decided  symptoms. 
On  the  other  hand,  Eulenbcrg  found  one-four- hundredth  of  a  grain 
to  eanae  increased  respiration,  pulse-rate,  and  temperature,  with  somo- 
limas  wide  dilatation  of  the  pupil  (quoted  by  Ott).  It  seems  impos- 
libla  to  avoid  the  convictiou  that  tho  drug  used  by  Fronmilller  must 
bare  be«o  cither  very  impure  or  else  not  thebaine  at  all.  Husemann 
(Arch.  /.  Exper.  Path.  Pharm.,  ix.  423)  has  found  chloral  strongly  anti- 
dotal to  toxic  doses  of  thebaine. 


Papaverine. — A  great  deal  of  discrepancy  exists  among  observers  as 
to  the  physiological  action  of  papaverine,  obviously  dependent  upon  vari- 
ations in  th«  purity  of  the  specimens  which  they  have  used.  Schrofl 
and  Hoffmann  believe  it  to  be  inert  in  man,  since  the  latter  ofoserrer 
took  al)0ut  stiven  grains  without  any  effect  being  induced. 

Album  and  Claude  Bernard  claim  that  on  animals  it  acts  as  a 
couvulsant  resembling  thebaine ;   while  Baxt  asserts  that  in  (tags  it 
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produces  profound  sleep,  with  groat  alowDdea  of  the  boartV  beat,  bat 
n-ithout  tctiiQus,  And  that  it  even  act^  as  an  aiitttotanic  in  the  poison- 
iDg  of  codeine  and  morphino.  He  also  fiuds  that  rabbits  and  guinea- 
pigs  bear  cnoi'mous  dosoa  of  it.  Rabuteau  says  two  lo  three  centi- 
grammes produce  violent  convulsions  in  the  ft-og,  but  twenty-five 
centigrammes  in  tho  dog  cause  no  symptoms;  yet  in  Baxt's  experi- 
ments four  to  t«n  ccntigrammus  served  to  cause  profound  coma  in  the 
latter  animal.  Ott  aOirms  that  it  Is  both  narcotic  and  convutaant,  and 
produces  a  condition  of  the  muscles  similar  to  that  caused  by  veratrine. 
These  statements  arc  iiTCConciluble,  and  nu  opinion  can  be  arrived  at 
tintii  now  researches,  prefaced  by  a  rigid  chemical  study  of  the  alkaloid 
used,  have  heen  made.    See  also  Johaon  Jei-aen,  Inaug,  Diss.,  Kiel,  1891. 

JJaudanine,  discovered  by  Hesse  (Annaten  der  Chemie  und  PkaTmacU, 
viii..  Supplement.  Bd.,  p.  272),  lias  been  elaborat*ly  investigated  by 
Professor  Faick,  of  Marburg*  (Deutsche  lainik,  1874,  p.  298).  He 
finds  that  there  are  three  stages  of  its  poisoning:  first,  hurried  respi 
rations,  pupils  contracted  or  dilated,  muscular  tusitchings  and  convul 
sire  tremblings;  second,  convulsions  closely  resembling  those  of  strych- 
nine-poisoning ;  third,  adynamia,  apparent  death,  and  finally  death  fVom 
failui'O  of  respiration,  tho  heart  being  the  last  part  of  the  body  to  die. 
According  to  Carl  l>09e(A7('/  Tftejiis,  1890),  laudanino  produces  alteru- 
tions  of  tho  arterial  pressure  by  stimulating  tho  voso-motor  coDtro  in 
iho  manner  in  which  strychnine  acts.  Fubini  and  lienodiconti  (^Archiv. 
Italien  tie  Biolo<j.,  xvi.,  1891)  state  that  it  is  a  paralyzant  to  the  cardiac 
inhibitory  fibres  of  the  vagun. 

Porphytoxine,  according  to  Albers^  acts  upon  the  fVog  ae  the  most 
powerftil  of  all  the  couvulsant  opium  alkaloids.  Baxt  (loc.  nV.,  p.  123) 
found  it  in  doses  of  two  to  three  raiUigranimee  (.030  to  .045  grain)  to 
throw  the  fVog  into  a  semi-comatose  condition,  fallowed  in  fiftoen  to 
twenty  minutes  by  most  violent  convulsive  excitement  In  sparrows 
one  milligramme  (.015  gr.),  and  in  pigeons  a  larger  dose,  produced  vio- 
lent tremors,  lasting  ton  to  fiftoon  minutes,  and  followed  by  a  state  of 
semi-coma.  In  guinea-pigs  ton  to  twenty  milligrammes  (.15  to  .30  gr.) 
and  in  rabbits  a  one-fourth  to  one-third  larger  dose,  caused  violent 
tetanic  cramps ;  larger  doses  produced  speedily  fatal  convulsions.  Ao- 
oordiag  to  Schroff,  1.5  grains  are  without  influence  upon  man, 

Cfryptcpine,  according  to  Harley,  causes  in  dogs  wild  delirium,  with 
dilated  pupils,  followed  by  tetanic  spasms.  In  the  mouKc,  small  doses 
produce  some  delirious  excitement,  followed  by  somnolency ;  while  largo 
doses  cause  heavy  sleep,  and  death  from  failure  of  the  respiration. 


*  Tbo  following  \m  Lho  inlniinuia  faUl  dose  uf  slkitluidc  for  rnbfaiU,  par  kHogmana  (1  lb. 
ft}  dfiD,)  of  w«lght,  u  determined  b^  Falck;  (trjrchtiinc,  O.OOOO  pmnma;  tb«b«lni^  d.01i 
fno.i  iaadftfiin*,  0.02S  grm.j  fajdroootftrair.*,  0.16gns.;  norpUnft,  0.72  fim. 
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In  the  more  detailed  investigation  of  Immanuel  Munk  {Wirkung  des 
Cri/ptopin,  Inang.  Diaa.,  Berlin,  1873)  It  was  found  that  the  convulsions 
did  not  occur  when  artificial  reepiration  was  performed,  and  are,  ther*- 
foro,  probably  not  spinal.  The  death  wot  preceded  by  loss  of  reflex  ex< 
eitability  IVom  spinal  depression,  and  was  due  to  respiratory  pamlyiiis. 
Eoormous  doees  also  killed  the  cardiac  moscle.  A  grain  and  a  half  in* 
jectod  beneath  tho  skin  by  Harley  caosed  in  some  persons  intenso 
drowsineea,  in  othere  very  slight  symptoma.  According  to  Dr.  Ott, 
it  i«  narcotic,  exciting  and  then  depressing  spinal  motor  centres,  para- 
lyEing  spinal  sensory  centrcA,  lessening  fbnctional  activity  of  the  motor 
nervee,  and  lowering  heart-action  by  an  influence  on  its  muscle. 

Meconine,  according  to  Albera  (^loc.  cit.^  p.  24S),  produces  in  (0.045 
grm.)  the  frog  mild  tremors,  lessening  of  sonBation,  and  finally  death. 
On  tho  higher  animals  its  poisonous  action  is  not  Tory  groat.  Orfila 
i^{«cte4l  0.06  grm.  (0.9  gr.)  into  the  jugular  vein  of  a  dog,  without 
eflbct.  Uarley  gave  two  graiua  bypodcrmically  to  the  eanio  animal, 
with  no  further  result  than  a  little  abnormal  quietness.  According  to 
the  same  observers,  subcutauoous  iujectiouB  of  fourteen  grains  havu 
no  effect  on  the  horse,  but  one-sixth  of  a  grain  produces  Tory  doctded 
hypnotism  in  the  mouse.  On  man,  Bublauc  (PA^irm.  Ccntralblatt, 
1832),  Schpoff  {MedLcin.  Jahrb.^  1870),  Froumuller  {KlinUche  Studien. 
^areot.  Artneien),  and  Harley  have  found  meconine,  when  given  by  the 
mouth,  inert  in  doses  varying  from  one  to  eighteen  grains.  Harloy, 
however,  asserts  that  in  doses  of  one  to  two  grains  given  hypoder- 
mically  it  acts  upon  man  as  a  very  excellent  hypnotic;  but  FronmUller 
ba«  injected  nearly  two  grains  with  entirely  negativo  results. 

In  regard  to  tho  aciion  of  Pseudomorphine  and  Opianinc  wo  have 
little  or  no  knowledge.  MecojuMshie^  a  neutral  principle,  has  boon  found 
by  Ralph  Stockman  to  be  a  tetanizant.  SertQrner,  tho  discovoror  of 
Meconic  Acid  (quoted  by  Albors),  found  it  in  his  experiments  to  bo 
ftctiveiy  poisonous ;  but  Simmering  and  Albera  have  come  to  an  opposite 
ooodtuion.  Large  doses  (one  or  two  grains)  do,  however,  affect  frogs, 
although  slowly,  inducing  a  stupor-liko  condition,  with  convulsions. 


HYOSCINB  HYBROBROMAS-HYOSCrNE   HYDROBRO- 

MATE.    U.S. 

The  alkakiid  hyoscino  Is  a  non-crystallizablo  nitrogenous  body,  origi- 
nally extracted  from  tho  seeds  of  tho  Jftfoscyamus  nigtr.  Tho  hydro- 
bruraate  occurs  in  minute,  colorless,  rhombic  crystals,  which  are  freely 
■olubitt  in  water  and  also  in  alcohol.  Tho  tosto  is  bitter,  but  not  suffi- 
cricotly  tnt^nae  to  bo  distinctly  perceived  in  the  minute  doses  used  in 
roedii-iDO. 

PuTsiOLooicAL  AoTiON.-— The  fact  that  numerous  observers  have  as- 
eert«(I  that  the  impure  amorphous  hyoseyaniiue  of  commerce  is  more 
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powtirful  tban  tho  pure  crystallized  alkaloid  led  me  to  bulieve  that  fayus- 
cjne,  which  coustitutes  a  large  purtion  of  iho  so-called  impuro  hyoscya- 
luitie,  iiiUMt  bti  divertM  in  its  actiuci  fruiu  liyoHcyamine.  Acting  upon  tbia, 
iu  I3&4  1  made  a  curcful  phyHiulugk-ul  Htudy  of  hyoscine  (^Therap.  Oaz., 
Jan.  1885).*  In  tUe  frog  it  produces  a  general  motor  ami  reflex  paraly- 
nis,  jirogressively  increasing  until  death  from  failure  of  respiration. 
When  recovery  occurs,  thei-e  is  no  stage  of  tetanus  following  the  palsy. 
Neither  the  muscles  nor  the  motor  nerves  are  sensibly  affected,  and  the 
paralysis  is  dependent  upon  depression  of  the  motor  centres  of  the  spinal 
cord.  No  ovidonco  could  bo  obtained  of  affection  of  the  sensory  side  of 
tho  nervous  system.  In  raammalK,  the  symptoms  protlucod  arc  Iom  of 
muscular  power,  disturbance  of  respiration,  and  marked  tendency  to 
etnporj  with  finally  diiath  by  asphyxia.  The  alkaloid  has  very  little 
oQoct  upoD  the  circulation,  though  after  enormous  doses  when  life  la 


*  partial  phfaiologlofti  atndm  of  byoeaiofl  Iwro  rMftBtl;  bMD  mad*  by  Oloj,  Bondaui, 
Uniret  ^aA  Cotnbotudo  {OompU-Htnd.  Sue.  Riolag^  1887],  A,  Sobrt  {Imang.  Dim..  Dwpal, 
IS34),  ClftOMeiU  {Inany.  DUt.,  18B3),  tad  Kobcrt  {ArtMw  /.  Exptr.  Path.  Pkarm.,  USI), 
tho  )>Hp«r  b/  Kob«rt  bda^  appureatly  &  rwUtBment  of  tti«  wurk  dvoo  bj  liU  papU 
Sofart.  Mairet  &ail  Coiiibsmale  found  Uist  munkeja  wkoa  poisuaod  bj  It  g*r«  «Tl<lcac«a  ot 
tbo  pr««ea<>o  of  hidluoln&tiaiiB,  nch  &■  u«  ■omHimM  produc*d  in  mma.  The  tmuIU  obtainad 
by  Ui«  utbor  invwligauin  mra  iu  somn  puinU  •»  <ii7»rmit  frou  tfaiosa  whiob  I  arrivod  ftt  Bijsalf 
u  to  iD<ltcnl9  tbat  if  a  ««ra  working  with  maUrial*  whioh  w«r«  not  «XMtljr  iho  (nine. 

In  k  furmer  odLtiua  uf  tbi*  work  I  eipteMecl  tbo  iia«|hiciuct  tliftl,  nwiog  tn  tho  diffirully 
with  which  hyoKyaininc  Ib  sfpartitH  rrom  byoic-liip,  much  of  Iho  hroscioo  of  co<nmarc«  wu 
Uio»  or  1«M  ooQUiDlnatcd  nUb  byoacyBDiiiie.  Emit  Siihmidt  {Piann.  Jomm.  amd  Tmnt., 
Ooluhor,  \S9l  i  hoc  found,  u  the  nwiilt  uf  imroriil  chemical  study,  tb&t  raoft  of  the  byoKiDO 
faydrobrouiat*  in  eoaicueroD  ii  in  faat  tho  !ii/dr«broDiata  o/  teopaiamiut,  a>a  alkaloid  whkh 
c&i>t«  in  tlkfl  mut  nf  rurioni  fpocim  of  tho  j^i^dui  Xcapaln.  ThU  dlaoovory  indicalM  very 
clearly  lh«  caai«  of  tbo  diioordarit  phytiologlcaJ  and  tli«nipaiitl4  revalU  wbkb  bare  bMdi 
obtained  by  InTwIiKi^LLUii.  My  »wu  rxperlmeuU,  nrnl  aUu  my  own  tbentpititic  aladiM,  bava 
bevn  Diado  with  tbo  hyMoino  of  Morck,  whjeh  I  b«lieTe  to  ba  a  puro  article.  ClauaMDi,  lib* 
myttAt,  found  that  byotteine  doe«  col  paralyie  the  pDeamosa«trio  aerre.  P.  Rondaaa  affirau 
thut  he  baa  seen  su'oh  paralysis  cauBod  by  rery  largv  docea.  Sohrt  and  Kubertoame  loarinllar 
ooDoLujion,  Ifobort  atating  that  whoa  hyoaoine  u  placed  directly  upon  the  boart  of  tb«  tng 
vhioh  baa  eulTerod  diaatulio  arreat  fruin  musearino  ayalulio  contractioaa  are  re-eatabliahed,  and 
alao  that  whea  It  U  appLiod  to  tbo  oxpoaed  heaxt  of  Che  frog  it  pteveaU  the  prodootion  of 
diaatolio  arreet  by  galvanitatiun  uf  the  vagus  oeutre.  In  furtfattr  ex  peri  meu  tat  tun  upOB  doga 
and  «ata,  It  waa  found  that  when  tho  ragua  with  its  aooompanying  nerrea  waacuigalraalutlon 
of  the  eentnU  end  Miu«d  ao  ainking  of  iho  bJaod-praaaure  if  byoscino  bad  been  ptuvioualy  ad- 
nialitered,  and  Kobert  dodtie«i  from  thia  that  fayoacine  paralytei  the  ragua  oerre.  The  export* 
maoit  oridaiiitly  proroa  no  nor*  than  that  undor  tho  infliionoa  of  hyoaoino  tha  depraMor  nerTo 
1«  DB  loBger  able  lo  cauae  Taao-molor  dilatation.  It  U  poosihlo  that  directly  applied  to  tbo 
fi«g'a  heart  byoiciue  may  patalyu  the  ragi,  and  yet  lla  influeoee  upoa  tboae  uervea  boao 
■lififat  aa  nut  to  be  apparent  when  tho  alkaliaid  haa  been  abaorbed  and  la  noting  upun  the  whole 
organiim.  Almoat  all  cllnioal  observera  haro  noted  that  tho  pulae  b«com«*  alower  rathor  Ibaa 
more  impid  under  the  iufluenoa  of  hyoaeiae,  and  thia  aaiuiedly  ahona,  loo,  that  the  dmc  baa 
DO  marked  juiralytie  actios  upon  the  r^gao,  for  the  |)ui!io  nf  ragua-paralyala  U  of  aeeOHily 
very  rapid.  Eobort  aUo  found  that  byoacioe  hai  no  inlliiaiioo  upon  the  aplnal  eord  of  tb* 
frog  when  given  in  doaea  of  oao-flve-buudredth  part  of  iia  weight)  but,  aa  the  pufalyalng  (■• 
flaonce  of  the  drug  in  ray  experience  waa  marked  with  ODe-on».lfaoniaodlb  part  of  the  frog*! 
weight,  while  OQe-Sro-bundredtb  part  oauaod  ooiupleta  loai  of  rellex  activity  with  ahaoU 
|»r«ly*ii,  and  death  from  rwpiratory  pnrnl.vti*,  it  ia  orldent  that  Kobort,  et  rather  hia  pupi 
Sohrl,  bad  aouethlag  whlcb  «u  not  pare  byoacine. 
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maintained  by  artificial  respinitton  the  vaao-raotor  tiystem  ia  finally 
paretrzed.  On  the  hoart  itself  hyoscino  acts  as  a  very  foeble  dej)rtf9S- 
ant ;  it  does  not  paralyze  the  pneumogastrics.  In  man  the  nymptoms 
which  are  produced  by  decided  doses  are  dryness  of  the  mouth,  fluahio^ 
of  (he  face,  great  sleepiness,  aasociftted  in  some  cases  with  HBmi-delirioiis 
matterings,  and  a  feeling  of  giddinofls  like  that  of  intoxication.  The 
reepirationa  are  lessened  in  frequency,  and  the  puleeruto  is  usually  aome- 
wbat  diminished  ;•  mydriasis  la  usually,  but  not  always  pronounced. 
After  very  large  doses  the  symptoms  mentioned  are  more  iuteuso ;  the 
pulse  becomes  slow  and  full,  but,  according  to  the  sphygmagraphie 
tmcinga  of  Dr.  J.  B.  Andrews,  without  alteration  of  tension,  the  pupila 
dilAtod,  the  mouth  and  throat  escoesivoly  dry,  and  the  voice  hoarse  or 
even  partially  auppressed,  probably  from  panilysis  of  the  vocal  cords. 
The  rospiratiuDs  are  slow  and  full,  and  arc  &aid  by  Dr.  H.  31.  Wothcrill 
(Therap.  Oar.,  i.  199)  to  be  Boraetimea  Cheyne-Stokee.  The  face  and 
the  general  surface  of  the  body  are  Buffuaed,  rau&cular  reliixation  ia 
pronounced,  and  loss  of  co-ordination  usually  very  evident.  The  Bkin, 
M>  fkr  from  being  abnormally  dry,  is  commonly  bathed  in  perspiration. 
Several  observers  assert  also  that  there  is  a  rise  of  tcmpcrnturc.  Some- 
timea  the  delirium  ia  active,  accomiLinied  by  visual  bultuciandons,  and 
clonic  convulsions  with  opisthotonos  have  been  noted  (Thernp.  Oaz-^ 
Feb.  18S9).  Dr.  H.  A.  Hutchinson  (AUfnist  and  Neurologist,  iii.  539) 
took  a  quarter  of  a  grain  of  very  impure  hyoscino:  quiot  coma  with 
entire  muscular  relaxation  was  prorlucod,  and  lasted  eleven  hourtn.  It  is 
evident  that  in  man,  as  in  animals,  the  motor  tract  of  the.  spinal  cord 
and  the  cerebral  cortex  are  drpressed  by  this  alkaloid,  which  i&  also  a 
Ttupiratorjf  paralyzant.  Jfo  rase  of  fatal  poisoning  is  on  record.  On 
the  other  hand,  very  severe  symptoms  are  alleged  by  several  physi- 
cians to  have  followed  the  use  of  very  Bmall  doses  of  the  drug.  Tho 
finieth  of  a  grain  has  several  times  caiwed  very  al-irming  symptoms 
(sec  Carey.  XTniv.  Med.  Mng.,vo\.  i.).  Dr.  O'Ham  {Thernp.  Ga:.,u.  2C) 
saw  one-ntnety-sixth  of  a  grain  administered  hypodomiically  produce 
very  severe  disturbance,  lasting  for  twenty-eight  hours,  with  total 
lack  of  rcmemhranto  of  occurrences  which  took  place  during  the 
seven  hours  following  the  injection;  while  Dr.  Root  (Thcrap.  Qaz., 
vol.  ii.)  asserts  that  one-three -hundredth  of  a  grain  given  by  tho 
month  produced  violent  poisoning,  and  even  one-twelvo-hundredth  very 
pronoonced  symptoms.  The  dispensing  of  those  cxcoodingly  minute 
quantities  of  a  drug  requires  so  much  care  that  it  is  oxtromcly  prob- 
able that  more  of  the  alkaloid  was  given  than  is  alleged.  A  dl^iagree- 
able  symptom  which  has  boon  noted  by  several  obsor^'crs,  and  which 
I  myself  have  seen  produced  by  byoseino,  is  paralysis  of  tho  pharynx, 
and  probably  also  of  the  laiyngeal  muscles.  Tho  importance  of  this 
action  was  made  very  apparent  to  mo  by  my  noticing  it  in  a  case  of 


•  ll  hM  bMs  aiAtA  %  liUIe  ui^tnuA.    (Caw,  Tktraf,  Oau.,  1880,  Dr.  J.  B.  OlbV.) 
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malignant  scarlet  fover  with  ju^reat  diphtheritic  exudation,  in  which  tho 
hjoacinc  was  given  with  imraodioto  relief  of  tho  pursistont  dulirioud 
infionmia.  but  in  which  under  tho  influence  of  tho  drug  tho  dysjiticuu 
rapidly  increased  in  intensity  and  in  an  hour  or  two  ended  in  death. 

According  to  Mr.  John  Tweedy  {Lancet,  Dec.  1386),  tho  hydro- 
bromate  of  hyosciue  is  a  very  powerful  local  mydriatic,  a  half  of  one 
per  cent,  solutiou  rapidly  paralysing  accommodation  and  dilating  the 
pupil.  It  ia  said  that  tt  does  not  produce  any  irritation,  and  that  its 
maximum  eSecta  are  reached  in  one-third  the  time  necoasory  for  those 
of  atropine,  and  are  more  pennanent  and  less  affected  by  eeerino.  IfM . 
E,  Gley  and  P.  Eondeau  ( Om/X.-^cnti.  Soc.  Biol,  1887,  iv.  56)  have 
found  that  the  mydriasis  is  not  prevented  by  previous  destnictioa  of 
the  cen'ieal  BympaLhctic  in  the  rabbit,  and  that  irritation  of  the  sym- 
pathetic nerve  will  increase  the  dilatation. 

The  results  of  my  experiments  with  hyMcino  upon  tho  lower  animaU 
led  to  its  use  as  a  hypnotic,  and  it  has  proved  itself  a  valuable  thera- 
peutic agent,  especially  useful  in  cases  of  insomnia  with  doliriouB  ex- 
citeraent,  snch  as  occurs  in  acute  mania  and  in  other  forms  of  inMnitjf. 
Under  those  circumstances  its  effects  in  producing  sleep  are  often  ox- 
traoi'drnary :  it  has  been  in  my  experience  especially  valuable  in  tho9«» 
coses  in  wbich  morphine  intensified  the  excitement,  and  I  have  frequently 
seen  it  succeed  after  the  failure  of  both  chloral  and  morphine.  In  de- 
lirium tremens  it  in  some  cases  has  acted  most  favorably.  Since  the 
publication  of  my  memoir,  hyoscino  has  been  very  extensively  used, 
with  in  most  eases  favorable  results.  (See  J.  B.  Andrews,  Amer.  Journ. 
Inaan.j  Oct.  1885  j  Dr.  J.  Mitchell  Bruce,  Lond.  Pract.,  vol  xxxvl, 
188Cj  p.  321 ;  also  various  papers  in  Therap.  Gaz.,  vol.  ii.)  As  early  as 
1881  Professor  Ediosen  {Centraibl.  f.  Med.  WisseMch.,  1881,  416)  stated 
that  hyoscino  is  usefbl  in  asthma,  and  also  in  whooping-cough,  and  Br. 
Rudolph  Gnauck  (Centralll.  f.  Med.  Wissensch.,  1881,  801,  CharitS  An- 
italen,  1883,  488),  that  it  had  a  poworftil  hypnotic  influence. 

Tho  insomnia  which  is  especially  reliovod  by  hyoscino  is  that  which 
ia  connected  with  cerebral  oxcitomont  when  sleep  is  banished  by  ft 
continual  whirl  of  thoughts  or  mental  images.  Excellent  effects  are 
sometimes  acliievcU  in  cases  of  nervous  excitement  with  or  without 
insanity,  by  giving  very  minute  doses  of  hyoscino,  which  allay  the  ex- 
cilenient  and  pi-oducQ  (^uiet  without  causing  sleep.  Dr.  Bruce  (loc.  eit.) 
and  Tirard  {Practitioner,  Feb.  1887)  assort  as  the  result  of  their  experi- 
ments that  hyoscino  is  an  entirely  safe  hypnotic  iu  cases  of  severe 
Icidney-dtsease  when  morphine  cannot  be  employed.  Dr.  Bruce  alao 
states  that  he  has  used  the  drug  with  good  results  when  an  exosodin^j 
feeble  condition  of  the  heart  furbude  chloral. 

Probably  through  its  influence  upon  the  spinal  centres  hyoscino  is  & 
most  uaeftil  remedy  in  all  cases  of  sexual  excitement,  such  as  nymphO' 
mania,  spermatorrha^,  and  allied  atfoctiona.  It  is  the  most  certain 
remedy  that  we  have  in  ordinary  eases  of  over-&equent  seminal  emis- 
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ft'ou,  which  can  almost  invariably  bo  controlled  by  the  ad miniBt ration 
uf  y^  to  ^  of  a  graio  on  going  to  bed.  I  have  obuunod  the  most 
pronounced  relief  in  paralysis  agitan^  attended  with  much  aching  pain 
by  the  use  of  hyoeoine,  and  Erb  ban  recently  praised  the  dnig  highly 
io  this  disease  (Zeitschr^f.  Therap.,  Aug.  1887).  In  most  cases  it  ehould 
be  given  only  at  bedtime,  as  it  is  simply  a  palliative,  and  if  used  con- 
BtAntly  is  prone  to  lose  ite  power.  Erb  has  used  it  with  advantage  in 
various  spasmg.  In  one  or  two  cases  of  spinal  accessory  spasm  it  haa 
in  my  hands  failed. 

Hyoscine  very  rarely  if  ever  causes  other  diaagreeablo  after-effects 
than  a  little  dryness  of  the  throat,  although  occasionally  some  headache 
hoe  been  noted.  Nausea,  constipation,  or  other  disturbance  of  the  ali- 
mentary canal  is  never  produced.  The  action  of  hyoscino  given  hypo- 
dermically  is  manifested  inside  of  ton  minutes,  and  lasts  from  about  six  to 
eight  hours.  la  severe  excitement,  especially  that  of  violent  insanity, 
^|hfi  doM  should  be  repeated  every  six  or  eight  hours.  The  remedy 
free  from  irritant  properties,  no  local  ill  eObcte  follow  its  hypu< 
dermic  admiuistratiou.  The  dose  for  hypodermic  use  may  bo  set  down 
at  from  ^  to  y^  of  a  grain.  Excessive  susct>ptibility  to  the  octiou 
of  byOHcine  being  a  not  infrequent  idiosyncrasy,  it  is  best  to  give  al 
&rst  amounts  below  the  minimum  du^e  huro  stated.  The  taetulussness 
of  hyoscine  makes  it  exceedingly  easy  to  administer  it  to  insane  or 
other  patients  without  their  knowledge. 

Hyoscine  is  with  difTicuUy  supaiiLted  from  its  stHtcr  alkaloid  hyoscy- 
aminOf  and  it  is  essential  for  succu^ful  results  that  the  practitionur 
have  a  pure  article  of  hyoscine.  In  my  own  practice  I  rely  solely  upon 
Uut  nude  by  Uerck,  of  Darmstadt. 

CHLORAL-OHLOBAL   HYDRATE.    U.S. 

Chloral,  which  is  itself  not  used  in  medicine,  is  an  oily  liquid  which 
at  the  ordinary*  temperature  gives  off  pungent  fumes,  and  which  is  manu- 
fkoturcd  by  the  actiun  of  chlorine  on  alcohol.  United  with  water,  this 
oily  liquid  is  converted  into  a  hydrate. 

Chhrol  Hydrate*  or  Chloral  of  the  U. S.  Pharmacopoeia,  is  a  vola- 
tile, crystalline  solid,  of  a  hot,  burning  taste,  iusoluhlc  in  cold  chloi'<v 
form,  but  very  soluble  in  water,  ether,  and  alcohol.  It  occurs  genorally 
as  transparenl,  colorless  tableta,  but  sumctimes  in  acicular  or  even  in 
rbomboidaJ  crystals.  Tliu  compound  of  ehlonil  and  alcohol, — CMoral 
AUoholaie, — which  resembles  closely  the  hydrate,  can  bo  distinguished 
■t  once  by  its  insolubility  in  water  and  its  solubility  in  cold  ehlorofonn. 

If  an  alkali  be  added  to  a  solution  of  uhloml  hydrate,  it  bniaks  up 


*  Tb«r«  b  ft  Blilonl  bjdnt*  oontalntog  b  yery  flmall  profwrtlon  of  water,  which  it  in*olu> 
Uc  in  ttw  lmlt«r  raeuitruuiD.  {Qmrlin't  Hi<ml-Book.)  Fur  *  <»<«  \a  whieh  cblunU  was  Jelwtw) 
la  Ik*  atoiBBeh  ■ft4r  dntb,  mud  for  nothodt  of  txnmiaiition,  im  Edint>.  Utd.  Jvunt^  Oct.  16;& 


192 


GENERAL  REMEDIES. 


into  formic  acid  and  chloroform,  which  latter,  when  water  has  hoen  the 
solvent,  at  once  separates  in  tho  form  of  oily  drops. 

PHysioLooicAL  Action. — When  applied  to  a  part,  chloral  act«  rb  an 
irritant ;  and  probably  for  this  reason  it  sometimea,  when  given  by  the 
ranuth,  causes  vomiting,  or  even  pnrging.    WTien  it  is  given  to  man  or 
other  mammals  in  moderate  dosee,  the  most  prominent  result  in  thognrat 
majority  of  instances  is  a  quiet  sleep,  as  closely  allied  as  possible  to  nat- ; 
ural  sleep.    The  subject  can  readily  be  aroused  from  tho  lighter  degreen 
of  this,  waking  to  full  conaciousnesSr  but  soon  dropping  off  again  when 
leil  quiot.    Tho  pulse  is  in  this  dogrco  of  action  not  affected,  or  is  ren- 
dered a  little  slower;  tho  pupil  is  contracted,  but  becomes  normal  so 
Boon  as  the  subject  is  awakened ;  the  respii-ation  is  deep,  Aill,  and 
regular.    When  larger  amounts  are  given,  the  sleep  i&  much  deeper, 
and  may  pass  into  profound  coma;  the  respirations  fall  in  number; 
tho  pulse  is  weakened  and  rendered  slower,  but  may  become  rapid  and 
irrognfar  if  tho  dose  has  been  toxic;  tho  temperature  is  reduced ;  the 
muscular  system  is  relaxed,  and  both  sensibility  and  reflex  action  are 
diminished.    If  a  fatal  dose  has  boon  given,  all  those  symptoms  aro  in- 
tensifiod :  with  coma,  intense  muscular  relaxation,  weak,  thi-eady  pulso, , 
and  a  pupil  contracted  at  first,  but  afterwards  dilated,  tho  animal* 
gradually  sinlu  into  death,  paralyzed  and  anaesthetic.    The  immediate 
cause  of  death  is  usually  a  centric  paralytic  arrost  of  respiration ; 
but  in  many  cases  there  appears  to  bo  a  simultaneous  arrest  of  tho 
cjirdiac  action,  and  it  is  probable  that  fatal  syncope  may  at  time«] 
occur.     At  tho  post-mortem  examination,  congestion  of  the  meningeal 
and  substance  of  the  hrain  and  cord,  and  of  the  lungs,  is  commoniyi 
found.    Tho  blood  is  thought  by  Kichatdson  (Medical  Times  and  Gazette^ 
Sept.  4j  1870)  to  coagulate  loss  flnnly  than  whon  normal. 

The  most  constant  and  prominent  of  all  tho  symptoms  produced  by 
moderate  doses  of  chloral  is  sleep  :  this  is  without  doubt  duo  to  a  direct 
action  of  the  dnig  upon  the  cerebrum.  Tn  mnst  cases,  as  already  stated, 
Itisquiet^  but  Bometimes  it  is  restless,  and  m  man  has  oven  occasionally 
boon  wildly  delirious;  although  it  ia  somewhat  uncertain  isjiother  the 
latter  condition  may  not  have  been  duo  to  impurities  in  the  drug.  It 
Booms  to  bo  well  estalilishod  that  in  the  milder  dogreos  of  tbia  sleep 
there  is  no  anmsthoaia.  Domarquay  (^BuUetin  Therap.,  tom.  Ixxvii.  p. 
307)  claims  that  hyporawthesia  very  commonly  follows  tho  exhibition 
of  small  doses.  Bouchut  (^Xew  York  Med.  Cfasgtte,  Doc.  1870),  Dioula^ 
foy  and  Krishabor  {Amer.  Journ.  Med.  Sci.,  Jan.  1870),  Giovanni  and 
Ranxoli  (Schmidt's  Jahrbiicher,  Bd.  eli.),  and  Rajowslty  (/Airf.)  confirm 
this,  while  Liobroich  and  Labhoo*  deny  it,  and  Uammarsten,  who  has 
noticed  such  hj^orrosthosia,  is  inclined  to  think  it  apparent  rathor  than 
real.     I  m^ntclf  have  seen  this  h3rponDst  hesia,  and  there  can  be  no  doubt 


•  H«  hu  nollavd  tt,  bowercr,  la  a  ttnglv  cus,  coaflnad  ta  tht 
WO,  Umii«  xtL  p.  US.) 
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that  it  is  an  oocAsional,  if  not  a  constant,  phonomonon.  Bajewsky  (pK. 
cit.)  sutos  that  there  is  in  tVoga  a  corroftponding  poriwl  of  ovor-exoita- 
bility  of  the  reflex  centres,  and  that  in  rabbita  ho  has  noticed  a  glowing 
heat  borne  without  much  complaint,  when  pinching  would  produce 
violent  outcries.  Id  very  targe  doees  chloral  produces  ansslhosia;  but, 
Duletse  the  amount  employed  bo  so  groat  as  to  bo  tosic,  this  anojsthoaia 
is  in  most  ca^es  verj*  trifling. 

Motor  System. — The  paralysis  and  loss  of  reflex  excitability  induced 
by  chloral  are  not  muscular  in  their  origin,  for  Labb^o  baa  found  that 
alter  death  the  muscles  respond  porfoctly  to  galvanism.  Both  .Labl>6« 
(he.  eit.^  and  llajewsky  (loc.  cit.)  havo  found  that  the  motor  norros  am 
in  no  vndo  affected  by  lai^e  or  even  fatal  doses  of  chloral,  which  must 
tberofuro  act  upon  the  spinal  cord  to  produce  the  paralytic  phenomena. 
The  experiments  of  Rajewsky  havo  afforded  |>o8itivo  contirmation  of  the 
condiuion  arrived  at  by  this  procctiB  of  exclusion ;  for  ho  found  that  in 
the  latter  stages  of  chloral-poisoning  direct  irritation  of  tho  spinal  cord 
gave  rieie  to  much  lesH  severe  spasms  than  in  tho  unpoisoncd  animal. 
Before  this  paralytic  stage  is  reached,  as  already  stated,  Ejyowsky 
affirms  that  in  the  frog  there  is  a  period  of  increased  reflex  activity, 
and  that  at  this  time  stimulation  of  the  spinal  ganglia  shows  that  they 
are  more  susceptible  than  normal.  The  observer  last  nnmod  Btaton 
that  these  pheuomona  occur  just  as  freely  after  dcfitruclion  of  Set. 
achenow's  centro  in  tho  frog  as  before,  and  are  therefore  independent 
uf  it. 

Circulation. — Accoi-ding  to  Domarquay,  when  chloral  has  been  ad- 
ministered to  animals  there  is  evident  enlargement  and  engorgement 
of  all  their  blood-vessels;  and  KAJowaky*  states  that  he  has  found 
Mcking  of  the  blood-prossure  in  i-abbit»  from  small  tis  well  as  from  largo 
doeefi  of  tho  drug.  On  the  other  side,  Labb^e  (loc.  cit.,  p.  341)  assorts 
that  tho  rabbit's  car  ^rowa  pale  aftxjr  tho  injection  of  a  very  feeble  doao. 
In  man,  Bouchut  has  obtained  sphj-ginographtc  ti-acos  which  he  thinks 
indicate  a  primary  increased  artcnal  tension.  Nancios,  of  Venice,  has 
found  ibo  tension  nonnal,  but  Anstio  and  Andrews  {American  Journal 
of  Ihsanity,  July,  I87I)  confirm  tho  results  of  Bouchut  when  small  dosea 
■re  employed.  Preiscndorfcr  {Deutsche  Archiv,  xxv.  48),  in  a  scries  of 
■pbygmographic  studies,  thought  there  might  be  a  brief  primary  rise 
of  arterial  pressure  in  man,  as  in  animals,  but  under  tho  full  action  of 
chloral  the  arterial  presaare  steadily  sinks.  After  very  large  doaee, 
Boeording  to  both  Androwa  and  Pa  Costa  (Amer.  Joum.  Med.  Sci.,  April, 
1870),  the  tracings  indicate  deciilodly  lessened  arterial  pressure.  It 
n-imid  6eom,  however,  fVom  the  researches  of  Dr.  Cerna  that  It  is  not 
jM^-siltle  to  elorate  arterial  pressure  in  curarized  animals  with  any  doee 


•  Til*  work  ot  Ib^«w»kj  wm  dvnt  under  I'rvfeMor  RonvalbK),  Mid  iba  nvulu,  wltbout 
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of  chloral ;  so  that  if  any  rieo  ever  occur  in  tho  normal  Animal  fVom 
clilnral,  such  rise  must  be  indirect  and,  probably,  due  to  respiratory 
di>tiirbaiico.  The  characteristic  influence  of  thorapeuiie,  and  fitill  nioru 
of  toxic,  dosort  ia  to  produce  a  fall  in  the  blood -pressure,  usually  acooin- 
pauitid  with  a  lossenins  in  the  frequency  of  the  heart's  action,  which 
Dr.  Ccnia  btiliuvos  to  be  largely  due  to  an  influence  upon  the  cardio- 
inliibilory  ceuti-cs  ;  although  liajewsliy  affirms  that  the  slowing  of  iho 
\hi\hvi  in  Ibc  frog  and  in  the  rabbit  is  produced  aRcr  section  of  tho  in- 
liihitory  nerves,  and  is  thcreforo  independent  of  them.  The  fall  of 
bloud-pi-ussurc  is  probably  owing  in  part  to  the  vaso-motor  paralysis, 
but  perhaps  in  largest  part  to  depression  of  the  heart.  The  vaso-raotur 
paUy  '»  probably  ctiiufly  caused  by  an  aclloo  upon  the  dominant  centre, 
but  Kobert*  {Tlterap.  Gti2.,  1887)  haa  shown  that  there  is  also,  after  a 
very  large  dose  of  the  chloral,  palsy  of  the  coats  of  thti  n-ssels.  When 
toxic  doses  have  been  employed,  the  heart,  after  numeroaa  paaaes,  id 
(inaUy  nrrested  in  diaatole.  Analogy  indicates  very  8ti*ongly  that  this 
arrest  is  due  to  a  direct  influence  upon  the  heart  muscle  or  ganglia,  and 
tho  researches  of  Drs.  Sidney  Ringer  and  H.  Sainsbury  {Urtt.  Med. 
Joiirn.,  March,  1883)  and  of  Dr.  David  Cerna  ( Wnivemti/  Med.  Mag., 
Nov.  1891)  Boera  to  demonstnite  (the  contrary  results  obtained  by 
Labbeo  notwithstanding)  that  when  chloral  is  brought  in  direct  con- 
tact with  tho  isolated  heart  of  the  frog  there  is  an  immediate  and 
persistent  loss  of  power,  ending  finally  in  diastolic  arrest. 

In  poisoning  in  man,  the  pulse  has  towards  the  last  been  very  feeble, 
generally  rapid  and  irregular,  and  oven  in  some  cases  in  which  recovery 
has  occiirrod  it  has  been  altogether  absent  for  a  time.  The  experiments 
of  Kinger  and  Sainsbury  are  so  concordant  with  this  that  I  have  no 
doubt  tliat  chloral  is  a  direct  depressftnt  to  the  heart,  and  is  cjipable  of 
suddenly  and  unexpectedly  destroying  life,  precisely  as  docs  chloroform, 

Jiespirntion. — In  full  doses,  chloral  lessons  the  number  of  respirations 
per  minute,  causing  thorn  to  bccomo  slow  and  fVilI ;  when  toxic  dost'S 
are  taken  this  action  becomes  more  and  more  marked,  the  rhythm  is 
very  much  nffecled,  and  tho  respiration  grows  vorj*  irregular,  and  somo- 
times  very  rapid  and  shallow,  until  it  ceases.  As  thc»e  phenomena 
occur  equally  after  section  of  tho  vagi  (Rajewsky),  tho  influence  of 
chloral  must  be  exerted  upon  the  respiratory  conti-e  at  tho  base  of  tho 
brain.  Professor  Charles  llicbot  has  found  that  toxic  doses  of  chloral 
reduce  very  greatly  the  elimination  of  carbonic  acid,  at  tho  same  tinio 
Ihat  they  tower  the  bodily  temperature  (Arch,  de  Physiohgjf  norm., 
1890,  vol.  ii.).    So  far  as  large  doses  are  concerned,  A.  Gritzka  {Inaug. 


*  Vlih  an  tlaborala  leclitiie,  K»l)«rt  etvtiMil  ta  olrealntv  through  Tfeihly  *XOil>d  <»rg)Uii 
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«X[ii>iiditare  of  foroe.  Uaiw  thMs  eirouiiialBncM  the  »iiai(iiin  of  ehlaml  li>  lite  binod  Boarktdlj 
incrcBawl  thfl  nla  mt  irbicFi  it  pnacl  Ibrough  tb«  orffi>n<i  •>  raault  oaly  to  )»  «x)tUiD«<l  hy  tb« 
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Diss..  Berlin,  1891)  is  in  accord  with  this,  allbougU  bo  clftims  that  Bmal' 
doa«6  increSAO  carbonic  acid  eliinination. 

Temptrature. — A  most  remarkable  action  of  chloral  is  upon  the  tem- 
peT«tare :  in  thU  point  all  obaerrcrs  are  in  accord  with  Dr.  Richardson, 
of  London,  who  has  soon  the  t^mperaturo  fall  6^  F.  in  a  rabbit  which 
recoTored.  Bouchnt  haa  noticed  a  fall  of  2°  (C.  ?)  in  an  infant,  and 
Da  Costa  and  other  observera  have  noticed  Blighter  reductions  of  tera- 
pemture  in  man  after  therapeutic  doses.  In  a  case  reported  by  Dr. 
Levinstein  {Lancet,  i.,  187-1),  after  six  drachma  of  chloral  tho  temper- 
ature rose  to  39.5"  C.  (102.1"  F.),  and  eiibseqnently  fell  to  32.9"'  C. 
(91J22^  F.).  Hammarstea  hu9  found  that  tho  fall  of  temperature  is 
very  rapid,  6°  C.  in  an  hour,  and  that  it  occurs  in  aninmls  well  wrapped 
up  und  laid  in  a  warm  place. 

Tissue  Changt.—Z\\\'m%  Peiser  {Halle  Thesis,  1892),  an  the  resulta  of 
chemical  experiments,  finds  that  chloral  hydrates  incircase  the  degen< 
eration  of  albuminous  tissues. 

Summary. — Upon  the  cerebrum  chloral  acts  as  a  powerftil  hyp- 
notic; in  full  doses  it  acts  aa  a  depressant  upon  the  centres  at  the  base 
of  the  brain,  and  upon  the  spinal  cord,  and  also  causes  slowing  and 
weftkness  of  the  heart's  action,  probably  vaso  motor  paralysis,  slowing 
of  the  respiration,  and  muscular  weakness,  with  a  certain  amount  of 
aiumthosiaf  in  fatal  doses  it  usually  produces  a  gradual  death  by  para- 
lyzing ibe  nerve-centree  Id  the  medulla,  and  thereby  arresting  respira- 
tion, althou-^b  in  rare  cases  it  kills  suddenly  by  directly  paralyzing  tho 
heart,  which  always  stops  in  diastole.  Its  action  iu  very  small  doses 
ta  uncertain,  but  there  is  eonao  evidence  to  indicate  that  it  irritates 
or  stimulates  the  spinal  and  tho  e^irdiac  centres.  Ou  the  vagi  and 
ou  tho  motor  nerve  trunks  it  has  no  marked  influence.  It  does  not 
andergo  the  chloroformic  decomposition  by  the  alkali  of  the  bloud  or  in 
the  system,  and  is  etiiuinatod  as  uro-cbloralic  add. 

Atiion  as  Chtoral.— Tho  conversion  of  chloral  by  alkalioB  in  solutioa 
Into  chloroform  and  formic  acid  first  suggested  iU  use  in  medicine  to 
Liebreicb  (  Wiener  Medisinische  WocKenschrift^  August,  1869) ;  und  the 
theory  that  its  action  is  really  due  to  chloroform  generated  by  the 
alkalinity  of  the  blood  has  beon  received  with  favor  by  Porsonno  und 
other  writers.  The  evidence  by  which  this  theory  is  to  be  disproved 
or  estjibUsbed  is  twofold  in  its  nature, — 1'.«.,  chemical  and  physiologicah 
Ponmnno  (Journal  rfe  Pharmacie  et  de  Chimie^  1870)>  by  distilling  the 
blood  of  animals  poisoned  by  chloral  at  40^  C,  a  temperatore  decidedly 
above  that  of  the  body,  obtained  chloroform ;  and  his  resnlts  have  boon 
con&TOod  by  Pollogio  {Schmidt's  Jnhrbficher,  Bd.  cli.  p.  89)  and  other 
chomisis,  so  that  I  think  their  correctness  is  not  to  be  questioned. 
They  arc,  however,  not  decisive,  for  it  is  possible  that  the  chloroform 
may  bo  formed  during  the  distillation,  owing  to  tho  comparatively  high 
heat  employed.  This  evidonce  is,  then,  to  be  thrown  out,  especially 
as  UamnuunBtoD  {Ibid.,  Bd.  cH)  has  found  that  if  chloral  be  mixed 
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with  fresh  blood  and  streams  of  carbonic  acid  be  forced  through  it,  no 
chloroform  can  bo  detecUnl,  but  if  the  mixture  be  heated  tho  latter 
can  t>e  obtained  in  abundance.  Further,  in  dogs  deeply  poisoned  with 
chloral  the  same  obserrer  examined  the  expii-od  air  and  a  portion  of 
the  bloud  without  finding  chlcroformj  although  when  a  clyKtor  of  the 
aiiE^tbetic  was  given  tu  the  poisoned  un^mai  cbloroform  could  be  dfr 
ttictyd  in  a  few  minutes  in  both  the  blocd  and  the  breath.  In  non- 
L-hluralized  animals  to  which  similar  enemata  wei'e  given,  the  chloroform 
could  be  found  in  the  breath  before  anfesthesia  was  induced.  Rajewmky 
(idid.,  Bd.  cli.),  Amory  {New  York  Med.  Journ.,  1870),  and  Von  Moring 
and  Muflculus  (^Berichte  DeuUches  Chem.  Gesell.,  1875,  i.  C63)  have  con- 
firmed these  resulta:  so  that  it  may  ho  considered  settled  that  chloral 
mixed  with  btooil  at  ordinary  temperatures  remains  nnaltoied,  and  that 
in  the  most  Bovcre  poisoning  no  chtorofonn  can  be  detected  either  in 
the  blood  or  iu  the  expired  air.  Uammarsteu  examined  the  blood 
and  expired  air  unsuccessfully,  for  chlural,  in  rlugs  jxiisoned  with  the 
drug;  but  jVmory  (joe.  cit,  p.  616)  has  obtained  from  the  blood  acicular 
crystuls,  evidently  of  chloral  The  exact  fate  uf  cblond  in  the  system 
can  scarcely  be  considered  as  established,  but  it  is  probable  that  it  ia 
eliminated  with  the  urine,  and  at  least  partially  in  a  changed  condition. 
A.  Tomascewicz  rccugnizod  it  in  the  secretion  mentioned  by  means  of 
tho  delicate  isocyanphonol  reaction*  of  HofiTmann  (Pflager's  Archiv^  ix. 
35).  Feltz  and  Rittor  {Comptes-Rendus,  Ixix.  966)  heliovod  that  they 
found  sugar  in  the  urine  of  chloralized  aniraala,  but  both  Yon  Sfcring 
and  Musculus  (ioc.  cit,  663),  and  F.  Echardf  (^Archiv  /.  Exper.  PathU. 
uhd  Pharm.,  xii.  276)  have  shown  that  the  substance  which  reduces  the 
copper  solution  will  not  undergo  fermentation,  and  Von  Mering  and 
Musculus  have  separated  it  as  urochioralic  acid  in  colorless,  shining 
noedles,  often  arranged  in  star-like  gronps,  soluble  in  water  and  in  &lco> 
hoi,  insoluble  in  ether.  The  existence  of  this  acid  has  been  conflrmed 
and  iia  chemical  properties  studied  by  A.  Borntraeger  {Inaug.  Dissert., 
Atarbnrg,  1879),  and  by  E.  KQ]z  {Arch.  f.  Qesammte  PhysMo^.,  1882, 
506),  who  found  it  destitute  of  hypnotic  or  other  active  physiolo^cal 
powers. 

Tho  physiological  ovidenco  is  in  strict  accord  with  the  chemical  in 
showing  that  chloi-al  is  not  converted  into  chloroform  in  the  s^ittem. 
While  chloral  produces  a  longer  and  more  intense  sleep  than  doos  chlo- 
roform, tho  latter  agent  acts  much  more  decidedly  as  an  anaesthetic. 
Again,  Djurbor^  {Schmidts  Jahrbucher,  Bd.  cli.  p.  84)  has  shown  that, 
while  after  chloroform-poisoning  biliary  cole ring-tnat tors  appear  in 
tho  urine,  after  chloral-poisoning  none  can  bo  detoctcd,  and  tliat  whoa 


*  HMif  ehembtj  Imv«  biled  to  Uml  ehlonil  for  Wftnt  or  »  dolicnto  tvtt.  Dr.  F.  Ogfloo 
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•f  r«COgD»in|t  minul*  ftiuouuta  of  tbu  drug. 
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chloral  is  added  to  blood  outaido  of  the  body  no  destruction  of  the  red 
diski*  occurs. 

As  wuH  first  shown  by  Cohnhoira,  if  the  abdominal  rein  of  a  frog  bo 
jopened  and  salt  wal«r  bo  ii^ected  until  almost  all  the  blood  ih  waiibed 
out  and  the  circulatoty  Kyatem  is  filled  with  the  foreign  fluid,  tlio  ba- 
trachiun  will  live  fVom  one  to  tbroti  days  in  apparently  porfect  health. 
Both  Bajewsky  {he.  cit.,  p.  91)  and  Lewisaon  (^Rdcheri'a  Archiv  fur 
Anatomie  und  Physiohgify  1870,  p.  346)  have  found  that  upon  thcM 
"■alt  ftoga,"  with  the  circulating  fluid  completely  neutral,  the  chloral 
acts  precisely  as  in  the  normal  tVog. 

I  think  the  evidence  which  has  been  adduced  completely  disproves 
the  chloroform  theory,  and  forces  assent  to  the  proposition  that  chloral 
acta  directly  npon  the  organism. 

TaSBAPEDTiCB. — The  reeulta  of  the  clinical  use  of  chloral  are  in 
strict  ftocord  with  ila  known  phyeiotogical  action.  The  iudication 
which  it  most  usefully  meets  is  to  induce  sleep.  The  more  purely  ner- 
vous the  wakefulness  is,  the  more  successful  la  this  remedy.  AS'hon 
fVom  functional  over-excitement  of  the  brain  duo  to  excessive  mental 
■train,  or  from  anxiety  or  other  kindred  cause,  the  patient  cannot  sleep, 
chloral  is  by  far  our  mtwt  valuable  hypnotic.  On  the  other  hand,  when 
aovero  |>ain  causes  wakeAilness,  chloral  ia  of  very  little  value, — at  leaal 
tn  doses  which  I  think  safe.  Sometimes  even  in  these  cases  sleep  will 
come,  but  it  will  very  often  be  a  re9tlo(><»,  troubled  sleep,  with  moaning 
or  other  indications  of  aulTering;  and  it  may  be  that  the  patient  on 
awaking  will  complain  that  he  has  suffered  more  whilo  sleeping  than 
when  awake. 

In  the  sleepIeMness  occurring  at  times  during  convalescence  from  acute 
diaeaae,  chloral  is  very  efficacious.  In  the  early  stages  of  feifers  it  is 
sometimes  of  advantage ;  Dr.  Russell  (Glasgow  Med.  Journ.,  Fob.  I860) 
recommends  it  especially  in  the  wild  delirium  of  typhun  in  ita  earlier 
stages.  In  advanced  fovor-caaoe,  when  the  symptoms  are  gravely 
adynamic,  I  conoeivo  that  the  nse  of  chloral  would  be  very  perilous. 
In  delirium  iremem  it  oflen  iuducetf  sleep  readily,  but  not  rarely  it  fails, 
even  in  large  dose.  In  the  ^leepluasueas  of  acute  pucrjjeral  or  non- 
puerperal moni'a  lliere  is  abundant  testimony  to  the  value  of  chloral. 
It  must  not  be  forgotten  that  chloral  is  a  dangerous  remedy  when  thero 
is  oardiao  woakne:4ij}  and  when  in  any  of  the  diseuaes  ju»t  spoken  of 
there  is  reason  to  suspect  a  fatty  or  oven  a  feeble  heart,  great  care 
must  bo  exercised  in  the  administration  of  chloral.  Under  aueh  circum- 
Btanccs  the  dose  of  ten  grains  should  not  be  exceeded,  and  should  not 
bt*  repeated  more  tlian  once  unless  alter  an  interval  of  eevenU  hours. 

Br.  Lyon  Playfair  {Lancet,  1874,  vol.  i.)  has  introduced  the  uae  of 
chlonil  as  a  roeona  of  alleviating  the  sufferings  of  parturition,  and  has 
been  followed  to  some  extent  by  other  proctitionors.  He  afHrma  that  it 
produces  a  drowsy  state,  fVom  which  the  woman  ia  aroused  by  the  uter- 
ine contractions,  which  are  almost  robb«d  of  their  p&infUl  character. 
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So  BOOQ  &a  the  "  p&ius"  begin  to  be  active  he  administers  fifteen  grains 
of  tho  drug,  repealing  tbo  doso  in  twenty  minuton;  thirty  grains  usu- 
ally arc  auffitiiont,  and  he  hoH  never  given  more  than  a  drachm  during 
a  labor.  Towards  the  close,  when  tho  "pains'  become  very  severe, 
iuhaUtioos  of  chloroform  or  of  elbt^r  may  be  pracliHed  iu  the  usual 
manner.  It  is  uiilrmod  by  other  obi^teLritianii  that  in  rigidity  of  the  cw 
chloi-al  is  oflcn  of  great  sen-ice,  by  aiding  in  the  desired  relaxation,  and 
at  tho  same  time  materially  alleviating  euflering. 

On  the  whole,  as  a  pure  hypnotic  chloral  is  indeed  unequalled,  and 
may  bo  used  iu  all  cases  when  no  contra-indication  exists. 

The  second  indication  to  moot  which  chloral  may  be  omployod  is 
to  relax  spasm.  For  this  purpose  it  has  been  used  with  advantage 
in  puerperal  and  urcemic  convulsions.  It  must  bo  remembered  that  in 
many  of  these  cases,  although  next  to  chloroform  tho  best  palliative,  it 
is  only  a  palliative,  and  must  oiUy  be  used  to  quiet  the  nervous  dis- 
turbance until  other  remedies  can  have  time  to  act.  In  tetanus  it  has 
been  claimed  that  chloral  is  the  remedy.  Dr.  Joa.  K.  Beck  {St.  Louis 
Med.  and  Surg.  Journ.,  June,  1872)  has  collected,  of  the  traumatic  form 
of  the  disease,  thirty-six  cases,  with  twenty-one  recoveries,  in  which 
chloral  coustitutod  the  whole  or  the  major  part  of  the  treatment, 
Koferuuces*  are  given  below  to  fifty-six  caacs  in  addition  ;  so  that  the 
figures  Bland  forty-eight  recoveries  and  forty-four  deaths.  These 
results  do  not  seem  to  warrant  the  high  oatimato  which  has  been  set 
upon  the  value  of  chloral  in  tetanus.  Dr.  Macnamara  {Practitioner^ 
November,  1874)  hae  employed  the  remedy  in  a  different  way  from 
what  is  usual.  Believing  that  it  exerts  very  little  control  over  tho 
Bpa^mfl,  he  has  not  used  it  for  such  purpose,  but  has  used  it  aimply 
as  a  hypnotic,  giving  the  patient  forty  grains  of  it  at  bedtime,  and  only 
when  the  temperature  rises  above  101®  F.  a  single  dose  of  thirty 
grains  in  the  morning.  No  other  medicine  is  given,  but  the  patient  ia 
made  to  swallow  four  ouncce  of  milk  with  brandy  every  four  hours, 
one  egg  being  mixed  with  the  milk  morning,  noon,  and  evening.    He 


•  RKCOTinr.— FcrgnwoD  {Edim.  U«d.  Jovm.,  Jalj,  1871);  WsUod  (Itiiictt,  1870);  Bmx- 
lott;  Mkj;  BiillADtynai  Catbing  {/'aeiJU  ittd,  and  Sury.  Jaarn,);  Lovegroro  {Brit.  Mrd. 
Journ.,  1972,  |).  493J ;  E«niioD  {Atiania  M*d,  and  Sur^.  Journ.,  1673,  p.  09);  UscOMoars 
{Indian  Mfd.  Qni.,  April,  1871);  Rbbdot  {BntUtiii  Tiifap.,  Uxxvi.);  LuoiAn  PR|>iIlMiJ 
{OaM.  UtdimtU.  i&n.  p.  176) ;  Board;  {Buil.  Thirap.,  Izxxri.};  Cftno  (Lanett,  IS7S,  1.  5«4) ; 
Okuv;  {BtiU.  Tlitnip.,  xoiiL  188);  I>ur»nd  (Ctntraibi./.  Ck<n,ryi*,  1S7^  778};  Lauroot  (£« 
Progrtt  Hid.,  I87fl.  180);  Faglite*  {Joum.  rf<  Tktrap.,  I87fi,  244):  Mtfb  I  OMO;  CwgU* 
{Innett,  1877,  it.  1&8,)  S  ooMii  Boon  {S^ndon  T*raci.,  xx.  ISI),  2  ouei;  RoberU  (Awr,  ^oi*r. 
M*d.  Set.,  IxxiT.  42n),  S«u«i;  OunieU  {Cineinnttii  Lancet  nnd  Ciinia,  IS8D,  3IA),  2  cue*. 

Fatal. — Pi>rU  (Schmidt'*  Jahrtiichtr,  Bd.  ctLp.  110),  3  caMt;  HunKm&n  i  Indian  M<d. 
<7«>.,  April.  1871),  8  ouw;  Bnudoo  (BuiUtin  TSirap.,  IxxxvL).  2  eM«t  Blin  (Aid.),  2  chm[ 
Patit  {CtMralU./.  Ckir^  IS78,  703).  3  cum;  KoborU  {Amtr.  Jwrm.  M»d.  Set.,  Ixzlr.  43B).  S 
CUM;Cniv«ilh)ar(lntrar(iDatu)  {RttUetim  TAiTm/).,  Isxxtl);  Labbie  (/ti't/.)  j  lUrd  ( AA«iWC« 
Ja\ri.,  Bd.  flli.};  LanDclanffiifi  (Bullttin  Thirap.,  Ixixvii.,  1874);  Verneuil  {iLid.,  IzxzrIU 
1874];  Boon  {Loudon  Pracliliontr,  xz.  IBI);  BQU(H{uior  {CmtraJhl,  f.  Ckir.^  1878,  TIT)) 
Brofluc  (£«  Pr-^gri*  Mid.,  1878,  ISO);   PosU&h  {Joum,  d*   Tkirap,,  187&,   244}:   <a^ 
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^^^SjUffei  that  In  this  way  out  of  twenty  coDsecalive  casoe  (all  tnui- 
V^  XDAtlc?)  oct-urriuiu:  in  natives  of  India  ho  Ima  saved  Bcvcnt^cn.  Uy 
P  own  opinion  is  that  no  one  single  remedy  aSoi-ds  the  bcdt  chunces  in 
tetanus,  but  thai  a  combined  use  of  bromide  of  potaaRiiim,  opium,  and 
chloral  should  constitute  the  banis  of  treatment,  the  patient  also  being 
supported  with  food  to  the  utmost  In  strychnine  and  other  toxnimic 
couviilsious  chloral  is  often  of  groat  value* 

In  trismus  nnsceutium  Dr.  Widenhofer  (Boston  Mtd.  ond  Surg.  Joura., 
1874)  recommends  it  very  highly.  Ho  says  That  in  the  Children's  IIos- 
pital  he  formerly  lost  all  his  eases,  but  that  by  its  use  he  has  saved  six 
uut  of  twelve.  Ho  gives  it  to  a  young  bnbe  in  one-  and  two-grain  doses 
by  the  mouth,  or,  when  the  Rposma  prevent,  in  double  the  quantity  by 
the  rectum.  In  chorea  chlomt  has  boon  used  sometimes  with  great  nd- 
Taatogo,  more  often,  I  think,  with  the  result  of  Himply  diniinit^hing  tem- 
porarily the  choreic  movoraonts,  and  eumotimos  without  any  effect  In 
my  own  experience  the  movomcnta  have  generally  returned  with  un- 
abated  violence  no  soon  ns  itfl  exhibition  was  suHpendod.  As  a  nocturnal 
quietant  and  hypnotic,  it  would  appear  to  offer  very  great  sdrantagos 
in  caaes  of  acute  chorea  in  which  speedy  death  is  threatened  ftt>m  the 
inoeaaant  and  violent  movements;  also  in  cases  complicated  with  ft-ac- 
tiires,  where  a  temporarj'  lull  is  of  importance. 

In  puerperal  convulsions  its  use  in  largo  doses  has  met  with  a  great 
d«al  of  ftiTor  (sw  Phila.  Med.  TiTnes,  vol,  iv.),  A  half-drachm  may  be 
exhibited  at  once,  and  half  the  quantity  every  hour  or  two  pro  re  tuita. 
In  the  convulsions  of  children  it  has  been  employed  with  apparent 
good ;  in  cramps  in  pregnant  women  it  has  been  commended  by  Dr. 
Uorgenstem  (  HVeaf r  Med.  Presse-,  Nov.  1871);  in  sin'juKus,  by  Dr. 
Loavitt  (Amer.  Journ.  Med.  Set,  April,  1871) ;  in  the  spasmodic  nocturnal 
enuresis  of  childroc^  also,  it  may  often  be  used  with  advantage  (Dr.  J. 
B.  Bradbury,  Brtt.  Med.  Journ.,  April,  1871);  in  laryngismus  stridulus 
(Dr.  RoUn,  Jahrbuch  fur  Kinderkrankf^eiten,  1871)  and  other  spusmodic 
affections;  in  nocturnal  emissions  at  bedtime  it  is  of  servicd  (Goscoyno, 
Brit.  Med.  Journ.,  1872).  In  vhooping-cough  it  woold  seem  to  be  of 
very  great  value,  ns  baa  been  attested  by  Drs.  Adams  (fjancet,  i.,  1870), 
Murchiaon,  {^Ibid.,  ii.,  1870),Rigden  {Practitioner,  xxvii.,  1870),  and  Water- 
boose  (Ibid.,  Dec.  1870),  and  by  various  French  otxtcrvura.  Small  doses 
(two  to  eight  grains),  repeated  at  regular  intervals  during  the  day,  are 
often  very  oftlcacious.  Another  plan,  espeoiiilly  useftil  when  the  parox- 
ysms are  very  severe  at  night,  ia  to  give  a  ftill  dose  at  bedtime.  When 
there  is  a  tendency  to  bronchitis  and  pneumonia,  chloral  must  bo  used 
with  care,  as  in  large  doses  it  favors  congestion  of  the  lungs:  yet 
Murchison  saw  a  very  threatening  caso,  complicated  with  bronchitis 
and  pneumonia,  greatly  benefit^  by  its  exhibition.  In  asthma  it  has 
oometimes  been  of  use,  but  more  often  it  has  failed.    Its  hypodermic 

*  For  B  [Mtfivr  diaouiains  tb«  r«laliuna  uf  cblorml  to  TKrioni  ncMtljr  ■nimptfrtwil  kltwlulill, 
•M  A-mk./,  ii*f*T.  Paik.  uarf  Ttrrop.,  iz.  4M. 
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iwe  in  the  algid  Bta<;e  of  cholera,  as  recommended  by  I>r.  Hall  (^Lancet 
May  2,  1874),  appeara  lo  me  of  very  doubtful  value. 

The  third  iudication  for  which  chloral  has  baun  used  is  to  relieve 
pain.  That  it  will  do  bo  whon  givoii  in  vexy  largo  doses  Ihero  can  be 
no  doubt ;  but,  unlusH  the  dose  be  bu  largd  aa  to  be  danguraus,  my  cx- 
|>eridnce  of  chloral  is  that  it  ta  of  little  value  aa  on  anssthetic.  Its 
powers  in  this  direction  are  incomparably  Icaa  than  thoae  of  opium,  and 
ite  habitual  use  is  probably  attended  with  very  grave  dangers. 

Theoretically,  chloral  might  be  of  uao  to  reducs  temperature.  Its 
other  active  properties  will  probably  completely  interfere  with  ita  uao 
for  this  purpose  in  the  vast  majority  of  such  casoa,  ospocially  as,  in 
order  to  chock  the  development  of  animal  heat,  the  doae  must  bo  very 
targe.  When,  however,  there  ir  a  high  Hthonic  state  of  the  system,  It 
might  bo  tried  with  cnntion;  but  clinical  oxporionce  is  almost  eotiruly 
wanting.  1  know  of  but  a  single  case  {Med.  T^mes  and  Gaz.^  Nor. 
1869)  reported  :  iu  this  its  use  is  said  to  have  given  aatisfactioD. 

Locally  a  solution  of  chloral  (ten  per  cent,  to  saturation)  has  boon  used 
with  asserted  very  good  effects  ns  a  stimulant  and  antiseptic  in  foul 
ulcers,  buboc«,  bedsores,  etc.,  cspeciftily  when  the  discharge  i»  free,  as  u 
heemostatic  when  there  is  ooixn^  of  blood,  and  as  an  antiseptic  and 
local  anaesthetic  in  uterine  and  other  cancers.  Applied  to  the  skin,  it  is 
a  powerful  irritant,  and  has  been  pi*opo8cd  as  a  vesicant,  but  is  said  lo 
cause  excessive  pain.  Sec  New  York  Med.  Journ,,  xxxvii.  44& ;  aUo  La 
Medecine  Moderne,  July  17,  1890. 

Profesior  Ore,  of  Bordeaux,  has  proposed  intravenous  injectiont  of 
chloral  as  a  substitute  fur  ether  aud  chloroform  in  surgery,  anit  as  a 
nieand  of  combatlug  tetanus.  Jl'ia  suggestion  has  been  caiTiud  out  by 
himself  and  others  in  a  number  of  cases  with  asserted  good  results.  But 
in  other  instauocs  it  bus  apparently  caused  death,  aud  its  uso  is,  in  my 
opinion,  abeolutely  unjuBtLfiablc.  The  risks  are  twofold.  Under  any 
circumstances  chloral  occasionally  acts  with  unexpected  violence,  and  it 
has  caused  death  even  when  exhibited  by  the  mouth  in  what  are  usually 
considered  Rafe  doses.  It  is  plain  that  this  danger  is  vastly  increased 
by  throwing  the  whole  dose  at  once  upon  the  heart  and  nervous  system. 
Every  one  who  has  practised  intravenous  injections  in  animals  mu.st 
be  aware  of  the  extraordinary  results  of  throwing  the  poison  almost 
undiUited  into  the  cavities  of  the  heart.  Again,  chloral  exerts  a  very 
great  influence  on  fibrin,  and  has  even  been  used  to  (>oagulate  the  blood 
in  varices;  the  intravenous  use  of  the  drug  may,  therefore,  bo  produc- 
tive of  thrombi ;  indeed,  M.  Tillaux  has  reported  a  case  in  which  a 
venous  coagulum  was  found  after  death  extending  up  the  arm  even  into 
the  axillary  vein,  and  accompanied  by  a  white  heart-clot.* 

*  Jloj  ca«  dcfliroui  of  following  UiIj  rabjcvt  further  will  Gtid  (lis  follnwing  refertaoM  of 
rftlua  I 

AreMfM  Gtn.,\\.,\B7l;  Bultetlm  dt  rArad.,xxxviil,  197*1  <7<u.  VA<.,  xlf .,  18T< ;  Gam 
Ut4.  tt„  B«r4ta^,  xlil..  1974;  Ga$.  J^  ffgpitatu:,  1874  i  l4  /V«yrJ»  )r4<i.^lS74;  /owtmI 
d«  Thirnp..  1874;  Pr*»*a  Mid.  Brlgt,  OcU  1874. 
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Tbe  antiseptic  powers  of  chloral  were  apparently  first  noticed  by 
H^  Dujardin- Beau  met  JE  and  Hime  in  1873  (see  Bulletin  Therap.^ 
Ixxxvl  224).  Recently  tbo  subject  has  been  investigated  by  various 
obaenrers,  eapeclally  by  Dr.  Keen  (PhiUi.  Med.  Times,  vol.  iv.)  and  M. 
Peraooco.  It  has  certainly  been  sbown  that  a  solution  of  twenty  to  forty 
grains  to  the  ounce  will  prcserro  animal  tissues  for  a  great  while,  and 
probably  indefinitely.  Moreover,  tbo  lincst  microscopical  structure  ap- 
pears not  to  be  altered  by  a  solution  of  this  strength.  I>r.  Keen's  first 
experiences  led  bim  to  hope  that,  as  chloral  does  not  materially  afToet 
the  color  of  the  tissues,  it  might  be  useful  in  the  dissecting-room,  and 
Bubaequent  trials  of  it  have  confirmed  Dr.  Keen's  first  hopes  (^Amer. 
Jmim.  Med.  Sci.,  July,  1875).  Dr.  Keon  has  also  had  great  satisfaction 
in  tbe  use  of  chloral  to  keep  fi'oo  from  odor  the  urinals  of  paraplogioa 
and  other  pAtienLs  suffering  from  incontinence. 

ToxicoLooT. — ^That  chloral  is  a  dangerous  agent,  capable  of  destroy- 
ing Ufei,  IB  attested  by  a  number  of  publishod  cases;  but  this  is  true 
of  other  drugs;  and  the  pnictical  point  to  be  determined  is,  Does  it 
ever  act  out  of  proportion  to  tho  amount  ingested  ?  or,  in  other  words, 
does  the  ordinary  tberapeutio  dose  ever  become  toxic,  and  does  it  over 
Mt  in  t  cumulative,  unexpected  manner?  Abroad,  it  has  very  com- 
monly been  prescriljed  in  half-drachm  and  even  drachm  doses,  and  in 
the  vast  majority  of  cases  without  any  bad  results.  That  thirty  grains 
it  not  a  safe  dooe  is  shown,  however,  by  the  case  of  Dr.  Reynolds 
{Praetitiorur,  llArcb,  1870),  in  which  forty-five  grains  cauaed  most 
alarming  ^rmptoms;  by  that  of  Dr.  Watson  {Med.  and  Surg.  Reporter, 
Jan.  27,  187 1),  in  which  eighty  grains,  given  in  ten-grain  doses  spread 
over  thirty-six  honrs,  nearly  proved  fiitai ;  and  especially  by  a  number 
of  cases  recorded  by  Dr.  H.  W.  Fuller  {lancet,  March,  187 1),  in  some 
of  which  verj'  alarming  symptoms  followed  tho  exhibition  of  thirty 
grains,  and  in  one  death  in  a  healthy  young  woman  of  thirty.  Dr. 
Schwaighufer,  of  Vienna,  records  {Irish  JTosp.  Gaz.y  1873)  coma  and 
death  in  a  drunkard  following  tho  ingestion  of  half  a  drachm.  Dr.  W. 
H.  Lttthrop  {Year-Book  of  Therapeutics  and  Pharmacy,  1872,  p.  254) 
reoords  tbe  case  of  a  man  previously  healthy,  but  sufTering  fVora  de< 
lirinm  tremens,  who  took  sixty  grains  between  12  and  1  p.m.,  at  2.30  p.m. 
twenty  grains  more,  and  at  3  p.m.,  no  etfeet  being  manifest,  twenty 
grains  more.  His  physicians  then  Icfl  him  sloopleaa  and  complaining 
only  of  a  slight  paralysis  of  the  lower  oxtromitios;  and  almost  in  a 
moment  be  was  dead.  Other  cases  might  bo  quoted  (see  Berlin.  Klin. 
Wodienschrift^  1876),  but  tho  above  are  sufficient  to  show  that  ohloral 
may  kill  suddenly  and  unexpectedly. 

An  observation  of  Professor  Vul])ian  {Comptes-JRendus,  Ixxxvi.  1303) 
throws  much  light  npon  theso  sudden  deaths.  Ho  found  that  gal- 
vanization of  a  divided  vagUR  would  cause  in  a  chloraliKcd  animal  not 
roomentary,  but  permanent,  arrest  of  respiration,  if  the  centric  end 
wiu  aelocted,  or  permanent  diastole  of  the  heart  if  the  distal  part  of 
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the  nerro  was  Attacked.  It  ia  very  probable  thnt  in  a  man  iiniier  the 
influenco  of  chUiroform  or  of  chloral,  death  may  he  precipitated  by  & 
eliglit  puriphural  inhibitory  irhUtion.  I  think  the  practical  deduction 
fVom  thu  known  faelM  is  that  twuuty  grains  Ih  the  highest  safe  dose  of 
chloral ;  that  Uiis  amount  Hhould  nut  be  repeated  oft«ner  than  once  an 
hour,  and,  vrhca  sixty  gniins  have  been  taken,  nut  again  for  some  houra, 
unlusd  in  very  urgent  easels  as  acute  tetanus  or  violent  chorea  threat- 
ening Bpcody  dissolution.  Ou  the  other  baud,  recovery  has  been  re- 
ported by  Dr.  Eshleman  {Thila,  Med.  Times,  Oct  1S70)  after  tho  in- 
gestion of  four  hundred  and  sixty  grains.  There  are  no  lesions  found 
after  death  from  chloral  which  can  be  considered  pathognomonic,  but 
a  dark,  bloated  countuuance  and  other  evidences  of  death  iVom  asphyxia 
have  been  noted  iu  some  coses. 

The  treatment  of  chloraUpoieoning  is  identical  with  that  of  opium- 
poisoning,  consisting  in  the  free  uac  of  alcoholic  and  oxtomal  ettmulanta, 
such  OS  sinapisms,  dry  heat,  frictions,  flagellations,  etc.,  to  maintain  tbo 
circulation,  and  of  shaking,  walking,  application  of  dry  electric  brush,  cold 
douches,  etc.,  to  keep  up  tho  respiration.  In  practising  those  moosuros 
it  must  bo  remembered,  however,  that  tlio  patient  in  chloral  poisoning 
is  much  more  apt  to  die  of  exhaustion,  and  especially  of  cardiao  failure>, 
UiAn  in  opium-poisoning,  and  that  thc^roforo  those  methods  of  arousing 
the  nervo-centroe  which  do  not,  like  walking,  require  the  expenditure  of 
effort  on  the  part  of  tho  patient  arc  to  be  preferred.  Artificial  respira- 
tion should  always  bo  resorted  to  before  naturol  respiration  altogether 
fails;  and  Clemens  (Schmidt's  Jahrbucher,  Bd.  cli.  p.  99)  has  found  that 
animals  asphyxiated  by  chloral  may  often  be  at  once  aroused  by  the 
inhalation  of  oxygen.  Hypodermic  injections  of  strychnine  have  boon 
recommended  on  theoretical  grounds,  and  a  case  is  reported  by  Dr. 
B.  W.  Stouo  (Loutsvilie  Med.  J!Cetos,  xv.  179),  in  which  four  hundred 
and  twenty-five  grains  of  chloral  were  ingested,  and  recovery  oc- 
curred after  the  Uypodennie  use  of  ono-fift.h  of  a  grain  of  etrychnino 
in  divided  doses.  Atropine  seems  to  mo  a  very  rational  remedy,  and 
Dr.  I.  M.  Booth  reports  a  cose  (LaK:et,  1884,  i.  4G8)  of  recovery  after 
about  on  i  hundred  and  ten  grains  of  chloral  under  tho  use  of  tincturo 
of  belladonna.  Probably  it  will  horoaftcr  be  found  that  it  is  very  im- 
portant in  all  forms  of  threatening  narcotism  to  maintain  the  animal 
heat.  Dr.  Lauder  Brunton  has  shown  (Journ.  Anat,  viii.,  1874)  that 
if  the  bodily  toniporatiire  bo  maintained  artificioUy  animals  survive 
doses  of  chloral  usually  fatal,  or  recover  consciousness  more  quicldy 
than  is  normal  after  small  doses.  Tho  inference  is  very  obvious  that  in 
human  chloral-poisoning,  by  the  use  of  dry  external  heat,  hot  blankots, 
hut  baths,  and  other  devices,  the  warmth  of  tho  patient  should  bo  main- 
tained. 

Considerable  attention  has  been  given  both  in  this  country  and 
abroad  to  the  subject  of  chronic  chloral-poisoning;  and,  while  some 
aifcotions  have  been  erroneously  attributed  to  the  drug,  there  sooms 


soMKjyAciEyrs. 


SOS 


I 


10  be  no  doubt  that  its  long-con tinaed  uae  often  doeti  produce  aorious 
•jTDptoms.  The  cises  arc  divtaiblo  into  two  or  three  groups,  which 
arc,  however,  really  artificial,  as  is  Hhown  by  the  occurrcDCo  of  cases  bo- 
loDgiog  to  two  or  even  three  of  the  groups.  The  first  of  these  iuc-ludea 
those  patients  in  whom  the  respiration  is  chtcfiy  atTccted.  The  dyspncca 
may  be  slight,  and  may  only  be  felt  at  times,  as  after  exertion  or  after 
meals  i  but  it  may  be  constant  and  alaruiing.  Cases  of  this  character 
are  reported  by  Jastrowita,  by  Sehulc,  and  by  Ludwig  Kirn  (AUgem. 
Zcitschrift  fur  Psychiatric,  x-xix.,  1872  ;  Practitioner").  In  one  insianco 
(Professor  N.  U.  Smith,  Boston  Med.  and  Surg.  Journ.,  1871)  death  fi-om 
bronchial  clTusion  is  believed  to  have  been  caused  by  chloral.  Dr.  iurn 
affirms  {Berlin.  Klin.  Wochensehr.,  xx.  721)  that  in  eomo  cases  mental 
diAturbanco  with  halluciimtiona  occurs. 

In  the  second  group  of  cases,  eruptions  of  the  skin  are  the  chief 
manifestations  of  the  toxiemia.  In  the  mildest  of  these  there  Is  Wf 
distinct  rash,  only  the  oceasioiial  appearance  of  transient  red  blotches 
on  the  face  or  neck.  But  a  very  extraordinary  tendency  exists  to- 
waj^  the  production  of  a  rash  or  discoloration  at  the  slightest  cause, 
80  that  drinking  a  glass  of  wine  will  produce  an  intent^e,  oven  Uvid, 
oythematous  redness  of  the  face.  In  other  instances  there  is  marked 
errthema  (Schule,  AUgem.  Zeitschr.  /Ur  Psychiatrie,  xxviii.),  occurring 
finrt  in  spow  upon  the  face,  but  oxtonding  downwards  to  the  trunk, 
booomiog  more  and  more  general,  and  showing  a  marked  tendency  to 
follow  the  nerve-trunks.  This  erythema  is  seemingly  due  to  vaso- 
motor weakness,  and  consequently  is  allied  to  other  more  ur^gont  syrop- 
toms  seen  in  chloral  toxemia.  Sometimes  it  invades  the  mucous  mem- 
bnuies,  which  become  red,  swollen,  and  cedomatous ;  and  if  the  glands 
axe  involved,  as  in  a  case  reported  by  Dr  Chapman  t^Lancet,  1871),  the 
result  may  be  serious.  A  deeper  implication  of  tbe  vaso-rootor  and 
cardiac  nervous  system  was  probably  the  cause  of  the  general  cedema, 
profoond  weakness,  and  failure  of  heart-action  in  the  ooso  recorded  by 
Professor  N.  R.  Smith  {loc.  cit.).  Professor  Smith  also  calls  attention 
to  desquamation  of  the  cuticle  and  ulcerations  about  the  nails  as  being 
present  in  these  coses. 

In  the  third  group  of  cases,  petechias,  occh^nnosos,  ulcerations,  and 
even  high  fever  and  other  pyo^mic  s>inptoms,  are  asserted  to  have  been 
prodnced  by  the  continuous  use  of  chloral,  it  seems  to  me,  however, 
very  doubttUl  whether  the  drug  really  was  the  cause  of  the  symptoms 
which  have  been  recorded  by  Crichtuu  Brown,  by  Monkton,  and  by 
Kim. 

Tbe  habitual  u»o  of  chloral  as  a  narcotic  has  been  indulged  in,  tt 
u  oaserttid.  to  a  considenible  extent,  and  Dr.  George  F.  Elliott  reports 
(lancet,  1873,  i.  754)  a  caae  in  which  "delirium  tremens"  followed  the 
withdrawal  of  the  accustomed  draughts. 

ADm.NiaTRATioN. — Sutllcieat  has  been  said  as  to  the  dose  of  chloral. 
It  in  bwt  given  diluted  with  a  weak  syrup. 
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MiTACHLOaAL  18  proparod  by  acting  on  chloral  hjxlmle  with  sul- 
phuric acid.  The  hard  white  euhstance  which  fomiB  after  a  (evr  daya 
it)  washed  with  water  and  dried  by  moans  of  chloride  of  caii:iura  ;  then, 
mised  with  gum,  it  i;;  formed  into  crayonB,  which  arc  coated  with  par- 
affin, for  external  uhs  as  a  counter-irritant  and  local  anoiothoUc.  It 
said  to  be  leas  irritating  than  chloral  (^Lancet,  i.,  1874). 

CnLORALAuiD. — By  the  addition  of  various  principlos  to  chloral  th( 
German  chomUta  have  produced  certain  compounds  having  active  phi 
ioiogicnl  properties.  Among  these  is  chlorakyanhydrat,  whose  actio^ 
resembles  very  cloHoly  that  of  prusaic  acid  (Otto  Hi;rnies,  TAesw,  Berlin, 
1889);  cMoralamTivonium  (chloral  and  ammonia) ;  cfdoralurtthane  (chloral 
and  urothano) ;  chloralformamid  (chloral  and  formamid).  Of  thcso  cotn- 
pounds,  the  last  is  the  onlyoue  of  practical  interest.  Under  the  name 
of  chioralamid  it  has  been  used  as  an  hypnotic.  It  is  a  slightly  bitter 
crystalliDO  Bubstance,  soluble  in  nine  parts  of  water  and  one  and  a  half 
parts  of  strong  alcohol.  It  is  decomposed  by  hot  water,  but  its  solution 
in  cold  water  is  moderately  permanent ;  it  is  rapidly  decomposed  by 
alkalies.  In  the  lower  animals,  chioralamid  produces  lethargy,  narcosifi^ 
sleep,  and,  finally,  if  it  has  been  taken  in  sufficient  amount,  death  fVom 
failure  of  ruspiration.  According  to  Tianggaard  {Therap.  MonatscJi., 
188d)>  in  the  rabbit  the  sleep  is  accompanied  by  pronounced  decrease  in 
the  amount  of  air  drawn  ia  and  out  of  the  lungs,  and  prononnced 
lessening  of  the  blood  pressure.  These  results,  however,  are  soarcelj 
in  accordance  with  those  of  other  observers.  Otto  Ilalasz  (  IVien.  Me 
Wochensch.,  1689)  found  the  blood- pressure  very  slightly  affected.  Vf 
Uering  and  Zuntz  have  shown  that  the  fall  in  the  air  movements 
rospiration  obtained  by  Langijanrd  wore  not  pi-eater  than  thoso  which 
result  from  sleep ;  and  also  obtained  deep  sleep  and  even  complete 
anteethesia  in  the  rabbit  without  fell  of  the  arterial  pressure.  ij 

Id  a  series  of  experiments  made  by  Br.  Cerna  and  myself  in  thiPI 
laboratorj- of  the  University,  it  was  found  that  the  influence  of  chioral- 
amid upon  the  circulation  is  very  feeble ;  only  the  largest  toxic  dooe 
lowering  the  arterial  pressui-o  at  all.  In  iho  do^  the  rospirations  were 
always  euormausly  hurried  by  the  drug,  although  no  experiments  were 
made  to  dot^irmiuc  the  absolute  amount  of  air  moved.  Tho  action  of 
the  drug  u^jon  the  spinal  cord  was  also  very  fooble,  and  no  [wrceptible 
induouce  was  shown  upon  the  nerves  and  muscles ;  but  the  effect  upon 
the  eorcbral  cortex  was  very  pronounced. 

TnEitAPEtTTica. — Hfy  own  experience  with  chioralamid  seema  to 
in  accord  with  the  general  verdict,  that  it  is  an  hypnotic,  slower  in  action^ 
and  scarcely  equal  in  certainly  to  chloral ;  it  usually  does  not  cause  any 
unpleasant  afler-effects,  but  sometimes  produces  confusion,  giddiness, 
and  headache.  It  has  betin  especially  recommended  by  Hagemann  and 
Htifior  (Munch.  Med.  Wocheiuch.,  1889)  for  the  relief  of  canliac  (Kthma. 
Our  knowledge  of  its  physiological  action  seema  to  show  that  the 
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usertJoDS  of  varloas  olinieians,  that  it  ia  botter  borno  than  chloral  ia 
cmsM  where  thero  is  cardiac  weakness,  has  a  foundation  in  fact.  It 
should  be  given  in  doses  of  fVom  thirty  to  fitly  grains,  adntini^tered  in 
watery  solution  or  capsules  half  an  hour  before  expected  time  of  deep. 

CHLORALoaE. — When  anhydrous  chloral  and  glucose  are  heated  to- 
gether for  an  hour  at  the  tomperatnro  at  which  chloral  boils,  two 
isomeric  subfttancea — cMaralose,  which  i^  soluble,  and  parachloralose, 
whiL-h  is  insoluble — arc  formed.  ChloralOBO  occurs  in  small  crystals, 
having  a  very  bitter  and  disagreeable  but  not  acrid  tasto.  It  is  freely 
soluble  in  hot  water,  slightly  so  in  cold  water,  a  little  loss  than  fivo 
grammes  to  the  litre.  It  was  ftr&t  brought  forward  as  a  remedial  agent 
by  Hanriot  and  Richot  (Bufl.  Sor.  Biotog.,  1893),  who  state  that  fivo 
grammes  of  it  will  produce  lu  a  dog  of  ton  kilogrammes'  weight  symp- 
toms of  intoxication  followed  by  a  must  profound  sleep  in  which  all 
Mnsihility  i»  lost,  although  the  reflex  activities  are  greater  than  normal. 
'Upon  the  circulation  the  drug  has  but  little  power,  the  arterial  ])rosHurei 
oven  when  there  is  profound  unconsciousness,  being  scarcely  affected. 
During  the  unconsc^iousness  not  only  is  the  motor  side  of  the  !*pinal  cord 
more  active  than  normal,  but  the  ecrcbrul  cortex  was  also  found  to  bo 
excessively  excitable,  the  animals  experimented  upon  ofTuring  n  strong 
contrast  with  cbloralixed  dogs  in  which  the  cerebral  cortex  was  almost 
devoid  of  responding  power.  When  taken  by  man  in  doses  of  0.3  gramme, 
cbloralose  prwiucea  a  profound  sleep  lasting  many  hours,  from  which 
the  patient  wakes  without  unpleasant  etTects.  llichot's  dose  is  0.15  to 
0.50  gramme.  On  account  of  its  excessively  bitter  taste  it  sliould  be 
given  in  capsules,  whose  efTeots  are  said  to  develop  in  about  half  an 
hour.  Six-tenths  of  a  gramme  are  said  to  have  produced  completu  un- 
consoioDsness  In  man,  with  slight  slowing  of  the  pulse  and  marked  con* 
gestion  of  the  face  {Brifish  Med.  Joum.,  ii.,  1893),  but  doees  of  one 
gramme  have  been  given  in  France  without  any  evil  results. 

Chloral  Cjuipbor. — Kquol  parts  of  chloral  and  camphor  rubbed 
together  produce  a  clear  liquid.  Dr.  Lenox  Browne  claims  that  thia 
"  when  painted  ovor  the  painful  parts  and  allowed  to  dry"  gives  the 
greatest  relief  in  neuralgia,  and  that  in  toothache  it  is  equally  efficacious. 
It  ocoasiona  tingling  of  the  skin,  but  never  blisters,  and  has  been  com* 
mended  in  pruritus.  A  drachm  of  it  swallowed  by  mistairo  produced 
TBiy  BBvere  prostration,  feebleness  of  the  pulso,  vomiting,  fifteen  "cof- 
fee-ground" stools,  and  prolonged  narcotism,  with  brief  semi-delirious 
periods,  lasting  four  days  (Anwr.  Joum.  Mtd.  Sci.,  Ixxix.  90).  Br.  D.  B. 
Simmons,  who  reports  the  case,  has  since  found  chloral  camphor,  in 
dosea  of  ten  to  twenty  drops,  to  be  very  powerful  as  a  sedative  narcotio 
in  mania,  etc. 


Bdtyl-Chloral  Hydratb. — ^The  substance  brought  forward  as  a 
remedy  by  Oscar  Liebrcich  under  the  name  of  croton-ohloral  hydrate  ia 
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formed  by  ihe  action  of  cliloriiie  gas  upon  aldehyde.  It  crystAllizes  in 
emnll  flittering  tables,*  and  is  soluble  with  difflcnlt-y  in  water.  It  is 
now  stated  to  bo  really  butyl-cliloral,  which,  when  brouj,'ht  in  contact 
with  un  alkali  in  solution,  breaks  up  into  chloride  and  formate  of 
sodium,  and  bi chloral Ij-lene.  According  to  Liobroioh  (flrrt.  Med,  Joum,^ 
Dec.  20,  1S73,  and  Feb.  1876),  a  drachm  of  this  aubstanee,  dissolved 
in  water,  and  introduced  into  the  stomach,  prodncoB  in  the  course  of 
from  fifteen  to  twenty  minutes  a  deep  sleep,  accompanied  by  anffisthcstu 
of  the  head,  \yhile  the  eyeball  has  lost  its  irritability,  and  the  trigem- 
inus nerve  shows  no  reaction  whatever  on  being  irritated,  the  tone  of 
the  muRclca  remains  unaltered.  The  effect  upon  the  pulw  and  respira- 
tion is  also  stated  to  be  much  loss  than  that  producod  by  equiva- 
lent doses  of  chloral  hydrate.  Liobroich  declares  that  the  symptoms 
nAer  large  doges  are  deep  sloop,  trigeminal  aniosthoBia,  and  death  by 
arrest  of  respiration.  The  circulation,  ho  affirms,  is  kept  up  with  great 
tenacity,  and,  even  if  cardiac  action,  as  well  as  rospimtion,  has  ceased, 
artiGcial  respiration  is  able  to  restore  the  action  of  the  heart  immedi- 
ately, and  the  life  of  the  animal  may  thus  bo  saved.  Immense  doeea 
of  crotou-cliloral  produce  cardiac  paralysis.  According  to  the  author 
just  quoted,  the  value  of  the  drug  is  in  its  power  of  lessening  sooai- 
bility  before  producing  narcosis.  Those  assertions  of  LiobreJch  are  not 
borne  out  by  the  soomingly  much  more  elaborate  roscaix-hes  of  J.  T- 
Meririg  {Arch.  /.  Experim.  Pathol.  Fharm.,  Fob.  1875).  lie  found  that 
the  sensibility  of  the  curnca  wau  not  abolished  until  tlio  respiration 
was  reduced  to  one-half  its  nomuil  rate.  In  doga,  cats,  and  rabbits 
the  blood-pressure  was  reduced  temporarily  by  small  dosee,  penua- 
nontly  by  larger  ones.  lutravonous  injections  of  sufficient  quantity 
and  eonccntralion  were  followed  by  iiiuutidiate  arrest  of  the  heart. 
Altogether,  the  symptoms  caused  by  croton-chloml  seemed  exactly 
parallel  with  those  induced  by  chloral  hydrate,  il.  Windel  Schmidt 
{Centralbl.  f.  Chirurgie,  1877,  p.  210)  also  foiuid  nai-cosis  to  precede  the 
amcsthosia  of  the  head.  Accordiug  to  E.  Kiilz,  butyl-chloral  is  olirai 
natod  as  urobutylchloralic  acid,  a  substance  analogous  to  urochloralic 
acid  (Arch./.  Gexammte  Physioi,  xxviii.  534). 

Croton -chloral  has  been  highly  pnitscd  by  Liobreich  for  its  powers 
of  i"olieving  neuralgias  and  other  painful  affections  of  the  trigeminus, 
lie  affirms  that  it  will  afTord  relief  oven  in  severe  tic-douloureux^  but  i«^ 
unfortunately,  only  palliative.  Ilis  statements  have  been  confirmed  by 
Drs.  J.  W.  Legg  {Lanc^,  1873),  Benson  Baker  (^Bn't.  Med.  Journ.,  Oct, 
1873),  J.  B.  Yeo  {Lancft,  Jan.  1874),  Sydney  Ringer  (Bnt  Med.  Jaunty 
1874),  and  F.  B.  Lee  (Ibid.).  In  a  single  very  severe  case  of  contrio 
tic  under  my  own  care,  ten  grains  of  the  dnig  have  given  very  decided 
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temporary  relief,  and  compelled  elcop.  It  is  utiu&lly  administered  in 
doses  of  from  five  to  twenty  j^raias,  in  syrup.  The  aafant  plan  is  to 
give  five  grains  every  lialf-hour  until  tliirty  grains  have  been  taken  or 
relief  afforded.  Liobrciuh  uses  it  according  to  the  following  formula: 
biityl^hloral  hydrate,  5  to  10  parts;  giycorin,  20  parts  ;  distilled  water, 
130  partd.  l>oso,  half  an  onnce,  followed  in  five  minutes  by  a  second, 
and  ton  minat^s  later  by  a  third  unless  relief  is  afibrdud. 

SULPHONAL. 

This  sabRtance,  whoso  proper  chemical  name  is  diaethyUuIfondi* 
mfthylmeihan^  was  made  by  E.  Bauraanci  in  1SS6,  and  first  phypiologi* 
cadly  and  clinically  reported  upon  by  Professor  A.  Kast  (Berlin.  Klin. 
Wochfnxrh.,  1888).  It  occurs  in  thick  colorless  prisms,  soluble  in  eigh- 
'teon  to  twenty  parts  of  boiling  water,  not  soluble  in  one  hundred  parts 
of  cold  water,  slightly  soluble  in  ether,  benzol,  chloroform ;  tasteless, 
odorless,  and  of  very  persistent  constitution. 

PuTsioi^aicAL  Action.— The  symptoms  which  are  produced  in 
man  by  even  largo  therapeutic  doses  of  snlphonal  are  sitnply  quiet 
sleep,  out  of  which  the  patient  wakes  aOer  some  hours  in  his  normal 
condition,  or  not  rarely  with  a  certain  amount  of  giddiness  and  lack 
of  mental  tone.  It  seems  doubtful  whether  any  single  doeo  of  sulplioual 
wiJl  cause  death  in  the  robust  adult ;  certainly  enormous  doses  have  beun 
taken  and  survived.  Thus,  in  the  case  reported  by  E.  Neisser  (Schmidt's 
i/dArft-.Bd.ocixxi.),  ayoung  man  took  one  hundred  grammes,  which  were 
followed  by  profound  sleep  lasting  ninety  hours,  without  disturbance 
of  Ihc  heart  or  breathing,  but  with  a  syuimetrical  minutely  papulous 
eruption  upon  the  haiuls  and  a  fiill  of  the  bodily  temperature  to  96®  F., 
followed  by  a  slight  rise.  The  pupils  reacted  to  light ;  the  corneal  rc- 
lloxoa  wore  present.  On  waking,  the  patient  had  marked  ataxia  of 
q>eecb  and  of  movement,  which  had  entirely  disappeared  by  the  eighth 
day.  On  the  other  hand,  there  have  been  ii  number  of  eases  of  fatal 
poisoning  reported  tts  the  result  of  the  habitual  use  of  sulphonal. 
Certainly,  in  many  instance^,  and  probably  always,  the  outbreak  of 
Bvmptoms  is  preceded  by  a  red  coloration  of  the  urine,  which  deepens 
nntil  the  fluid  becomes  of  a  dark-red  color,  staining  the  linen  upon 
which  it  falls  red.  TTsually  this  colon;tion  of  the  urino  is  soon  fol- 
lowed by  obstinate  constipation,  with  violent  vomiting,  spasm  of  the 
ab'lominul  muscles,  with  tenderness  upon  prasHure  in  the  region  of  the 
hvor  and  stomach.  At  the  same  time  nervous  symptoms  develop, 
irregularity  of  gait,  ataxia,  suppression  of  perspiration,  paresis  of  the 
upper  extremities  or  perchance  paresis  of  irregular  groups  of  muscles, 
pronounced  weakness  of  the  legs,  with  loss  of  the  patella  reflex,  panea- 
ibeeia,  muscular  sposnia,  and  finally  a  condition  of  profound  collapse, 
with  albuminous,  hemorrhagic,  or  Bnppres8e<l  urine,  and  death.  In  the 
frog,  the  dog,  and  the  rabbit  sulphonal  prodneea  sleep,  which,  if  the 
doeo  be  sufficiently  large,  deepens  into  coma,  and  is  accompanied  by 


J 


OESEBJJ,  REMEDIES. 


tranon,  aad  eoawluoac  EBobbnch  afltnns  that  not 
qMatlf  tb*  km  of  power  m  the  had  lags  pneedes  aleqi,  and  thilj 
mmkmtm  mad  aUxk  are  faoaiMal  wpa^mm  after  hi^  doses.  Tb» 
eoaTnWio— ^  wUek  ara  Mid  to  be  efilcplic,  are  only  produced  by  Tei^i 
laige  loxie  doaea.  Piufanoff  EmA  nyv  that  tbe  blood-pressiire  is  nofc 
altered  bj  dosM  wbk4  pnduoa  aletpi,  and  in  tbe  ezporifsenta  of  Shkfe; 
tbere  waa  araa  proaomoad  rin  of  tbe  arterial  preemra,  tbe  cause  of' 
wfai^  was  not  determiiMd;  as  no  experimenta  were  made  upon  tM; 
eorariaed  aidasla^  tbe  rise  in  tbe  blood  preasurc  may  have  been  praij 
daeed  by  tbe  ftitere  of  rwnpfrafina  Sbiek  states  that  tbe  drug  haa  oo: 
InSanoo  opoo  tbe  motor  or  asaaoij  Berra.  nor  opon  tbe  muscles.  I 
Tbe  reflex  aeiirily  is  markedly  diminUbed  in  tbe  ^og  as  io  man  by 
salpbonal,  wbicb  is  probably  a  direct  depressa&t  to  the  spinal  oordj' 
bat  Sbiek  states  tbat  in  some  of  bis  experiments  the  rvflex  activity  wai( 
Increawd,  and  tbat  tbe  deebne  of  tbe  refiexes  is  in  fact  due  to  atimiUa' 
tion  of  tbe  Setsdienow's  centre.  Fnrtber  experiments  aro  neoessu^ 
before  positive  conclnsions  can  be  reached  Kast  foond  that  there  1$ 
neither  tnicruscopic  nor  spectroscopic  blood  changes  in  animals  acutehjl 
poisoned  by  tbe  drus:.  The  drii\  of  the  present  eTidence  iudicatee  tha| 
salpbooal  haa  no  distinct  effect  Ujfon  tissue  change,  bat  tbe  tnat^fff'  |i| 
still  entirely  «if6 /uJi'of.*  Gritska  claims  increase  of  carbonic  acadelinoi 
nation  {Inaug.  Diss^  Berlin,  1891).  When  uken  in  lar^o  amount,  ml- 
phonal  escapes  in  part  IVom  the  kidneys  unchanf^,  but  the  greater 
.portion  of  it  appears  to  be  eliminated  in  the  form  of  nn  orgnnic  sulphur 
compound.  According^  to  the  researches  of  W.  J,  Smith  (confirmed  br 
Baumann  and  Salkowski,  Centratb.  /,  d,  Med.  Wiastn.,  xxx.,  1892),  Ibie 
is  probably  (rthyltulphonie  acid. 

TireaApKCTio  Use. — Sulphonul  is  a  powerful  bypuutic^  baving,  how- 
ever,  little  or  no  analgesic  effects,  and  ranking  next  below  chloral  in 
)wcr  and  certainty  of  action.  Sloep  usually  develops  in  from  half  to 
le  hour  after  the  dose,  in  most  coses  gradually,  but  sometimes  with 
abruptness.  It  is  nsaally  quiet,  and  not  followed  by  any  disagreeable 
aftereffectis  although  ttoraetimos  mental  confusion  and  lassitude  reraaio 
during  ihe  followiog  dny ;  these  after-restiltB  being,  in  ray  experimenLi, 
e§pccLally  apt  to  occur  in  cases  in  which  there  is  a  distinct  deprossion 
of  tbe  brainnntritioQ.  Where  tbe  slccpleasness  is  due  1o  pain,  sulpbonal 
is  usually  not  aerriceable ;  but  in  tbe  insomnia  of  innaniiy  it  gonemlly 
actfi  well.  Later  experience,  however,  does  not  ecem  to  carry  out  the 
original  asHortion  of  Professor  Kant,  that  sulpbonal  is  especially  useful 
in  cases  of  insomnia  fVom  cardiac  diseases.    In  such  affections  it  appears 


*  Tb«  nuMt  Inportxiit  papera  aretboM  of  Dr.  W.  J.  Smitk  {Lottdtm  Pmtl..  ISS9  ud  IkM) 
Sod  Martin  Bahn  (Vimkait't  Arckiv,  Bd.  eiiv.).  Pnit«uar  John  Oordnii  (ffntiJk  M-^. 
Jomn.,  vol.  t-,  II403]  IkM  foaod  tHiit  in  irutk  Mlulifln  falpbotuU  iml  uretluui  retard  slighllj 
th«  action  of  papDreatin  tolnlion  u|)on  March,  ntvng  (olntioni  of  tli«  i]rug  karlng  oq  iffaec 
that  ebldratami'l,  anMfebrin,  ■ii'il  anlipyrin  arc  witbuut  wwth  power;  but  tbat  panMalivtl^ 
wtaotliar  In  weak  or  ilronE  tolulioD,  had  a  tctj  profound  dfMt. 
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to  l>«  not  only  an  uncerUin,  but  even  a  dangerous  drug,  inferior  lo 
cbtorvl  (Bee  Joacbiam.  T/urap.  Monatsh.,  vol.  iii. ;  also,  Sthmey,  Ibid., 
vol.  ii.,  1888).  At  present  this  ciiRngreoable  action  of  the  drug  doca  not 
•Mm  to  be  cxplalnablo  by  any  influenre  exerted  upon  the  heart.    It  ia 

»il'te  that  it  ia  duo  to  irritation  of  already  confjeated  Icidnoys. 

The  action  of  «ulphonal  upon  the  rcfloxoa  would  indicate  its  employ- 
ncnr  in  ppatimodic  diseases,  and  it  haa  been  uAod  with  natierted  good 
rwultfi  in  cpilrpty,  hi/'cowjh,  chorc/t,  and  nochirnai  cramps,  and,  atoordinjf 
lo  F*rofeeaor  E,  Audrows  {.hum.  Med,  Aisoc,  1802),  it  is  very  cflV-ctivo 
aj|;»innt  the  spasm  of  fhictnres.  It  has  also  been  commended  as  a 
wxuaI  Rodntive  iu  rhonke  and  spermaforrhcea.  In  my  own  practice^ 
mlphonal  given  an  hour  after  meals  haa  scorned  to  hnvo  value  as  an 
Icitetitinal  antiAeptic.  it  is  claimed  that  sulphonal  is  a  very  useful 
nrnedy  in  colliquative  night-stceats. 

XoxicoLOOT. — Occasionallj'  even  the  single  dose  of  sulphonal  pro- 
duces nausea  (even  severe  gastric  pain:  Dauibville,  Varis  T/tc.*('.«,  1889), 
iart^uor,  headache,  doproasion,  or  pronounced  mental  diaturbanco;  and 
I^.  Borucmann  reports  a  case  in  which  it  caused  double  viuion,  with 
the  feeling  of  having  two  heads  and  two  pairs  of  arms  (7)*:u/^rA.  ^ffd. 
Zcitut*^,  1888).  Then,  ag:iin,  in  rare  casea  sulphonal  produces  much 
■-icitement.  An  important  fact  is  that  a  chronic  poisoning  nsually 
dcT-elopa  with  apparent  rapidity,  and,  notwithsLinding  the  susjionsion 
<*f  the  remedy,  goes  on  steadily,  though  it  may  be  slowly,  lo  a  fatal 
««ae.  It  has  been  shown  by  f^albowski  (eontirmcd  by  Kaet,  Archw  /. 
^•^^ptT.  Path.,  1892,  Bd.  xxxi  )  that  iPthyl-siilphonie  aeid  is  not  poisonous, 
*nU  haitnataporphyrin  appears  also  to  be  free  from  poisonous  proper- 
'=*«*  ;  m  that  the  symptoms  of  chronic  poisoning  are  probahly  due  to 
■"  %ecamnlation  of  sulphonal  in  the  system,  and  are  of  lar;;ely  primarj' 
*ncl  nQj  secondary  character,  though  some  of  them  may  be  in  fact 
Wteinje.  The  appearance  of  hwrnntoporphyrin,  a  decompopiiion  prod- 
^^'^  of  hsmatin,  in  the  urine  indicates  n  destruction  of  the  red  tdood- 
"■^TJosclea,  and  there  have  been  found  after  death  marked  eviiienccs 
•**  Dfipbritis.  The  experiments  of  Kast  (he.  cit.)  would  indicate  that 
***  «*rly,  if  not  the  tirst,  renal  lesion  is  hemorrhage  within  the  gloin- 
'-''^le*.  The  exanthem  of  sulphonal-poisoning  is  usually  a  minutely 
I**pulous  erupiiOD.  which  has  been  described  by  some  as  resemhllnif 
'**ut  of  measles,  by  others  as  like  thai  of  scarlet  fever.  It  is  not  i-ai-ely 
"yttimctrical.  and  often  shows  a  disposition  to  follow  the  norve-trunks, 
*^"  thu;  it  ia  probably  neurotic.  Thi*  early  rL-cognition  of  ha'niato- 
P^^^hyrin  in  the  uriuo  is  best  made  by  means  of  the  spccti-oscopc. 

There  w  no  specific  treatnu*nt  for  ttulphonal-poisoning.  Great  jrood 
"*«  seemed  in  some  cases  to  have  been  produced  hy  tlio  free  use  of 
*am)  water,  which  should  be  given  as  largely  as  can  bo  taken  by  the 

*"*aili.  and  also  by  injections  into  the  rectum,  with  the  hope  of  flu.-hitig 

we  ki.iueys  and  aiding  them  in  the  tJiroivio;;  off  of  the  poison. 
AiwijfisTBATioy. — Tho  dose  of  suljihonal  is  from  ton  to  forty-five 
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grains.  It  ta  abfwrbed  with  difficult  j,  and  il  ahoald  always  be  admla- 
ifltored  hi  fine  powder  diffused  in  wiitor  or  milk,  or  eocloacd  in  eaptiules. 
I  have  seen  compresnod  pills  of  Bulphonal  pass  through  the  body  un- 
changed, iind  have  no  doubt  that  the  reported  ^eat  slowness  or  even 
failure  of  action  has  often  depended  on  improper  method  of  adminis- 
tration. It  should  be  an  invariable  rule  when  sulphonal  is  given  oon- 
linuoiiiily  every  two  weeks  to  suspend  its  employment  for  some  dayi^. 
fto  OS  to  allow  the  system  to  clear  itself;  and  the  urine  should  also 
always  bo  carefhily  watched  and  the  lirst  appearance  of  the  red  tint 
be  the  signal  for  immediate  withdrawal.  ^H 

Closely  allied  chemically  to  sulphonal  are  two  compounds  known, 
respectively,  as  Trhnal  ant!  'J'etrotml.  Kach  occurs  in  the  form  of 
brilliant  scales  of  a  bitter  taste,  with  an  odor  like  that  of  camphor. 
Neither  of  them  is  soluble  to  any  extent  in  water.  Tbey  have  been 
used  as  hypnotics,  and  probably  resemble  in  their  physiological  action 
sulphonal,  although  wo  have  no  very  definite  conclusion  in  regard  to 
this.  According  to  T>r.  Koppers,  trlonal  is  also  an  excellent  antihydrotic 
in  coUiquativu  jiirjht-xtrfats.  They  have  been  used  especially  in  insom- 
nia due  to  nieritjil  excitement,  trional  being  apparently  generally  pre-  , 
ferrcd.  Tlio  dose  is  from  fifteen  to  twenty  grains,  best  administered  in 
milk  just  before  retiring,  as  the  soporific  effects  come  on  promptly.  It 
has  been  claimed  that  no  evil  etft'cts  follow  the  prolonged  use  of  these 
dnigs,  but  I  have  seen  excessive  prostration  apparently  produced  by 
the  continuous  exhibition  of  trional. 

PAKALDBHTDUM-PARALDEHYDB.    U.S. 

Acetic  aldehyde  is  obtained  by  the  action  of  an  oxidizing  agent,  as 
chromic  acid,  upon  alcohol.  The  aldchydoa  are  various,  chloral  itself 
being  tricbloralduhyde,  but  acetic  aldehyde  is  the  one  usually  known 
simply  by  the  name  of  iildehydo.  It  exists  in  two  polymeric  modi* 
fications, — one  being  panildchydo  and  the  other  metaldehydo.  Por- 
aldehyde  may  be  prepared  by  heating  acetic  aldehyde  with  a  small 
quantity  of  hydrochbrit'  acid  or  with  zinc  chloride.  Its  formula  is 
((;,ll,0)j  or  Cjir„Oj,  which  latter  represents  the  addition  (combination) 
of  the  throe  molecules  represented  in  the  first  formula.  It  is  a  colorless 
liquid,  having  a  boiling-point  of  ]23.5*  C,  and  a  very  disagreeable  odor 
and  l.iste.  Mftnidehyde  may  bo  prepared  by  passing  gaseoiis  hydro- 
chloric acid  through  acetic  aldehyde  and  then  cooling  with  a  freezing 
mixture.     It  eiystallizes  in  needles  or  tetragonal  prisms.  ^ml 

IMivsmr^tjtcAi.  Action. — The  physiological  action  of  paraldchyii^| 
was  first  iiivestigateti  by  Dr.  Cervello  {Archxo  f.  Exper.  Path.  Pharm, 
xvi.  205),  whoso  results  have  been  confirmed  and  extended  by  A  Iber- 
loni  {AtcK.  hid.  de  Biol.},  Quinquad  ( Compt-Rend,  Soc.  Biotog.,  1884), 
Uenocque  (^Ibid.),  Viilpian  (If/fd,),  Botftofontaino  {Ibid-),  Prevosc  (/»- 
tTimt.  Congress,  1884,  vol.  i.),  John  Gordon  (Wrrt.  Med.  Journ.,  i.,  1S89),  and 
L.  Coudray  (^Compt.-Raid.  Hop.  Cochin.  Lab,  Thcrap.,  I884-Sa).    In  frogs 
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Incefl  Bleep,  with  loss  of  sentnibility  and  complote  rolaxation  of 
the  moBculftr  btbIoiti,  without  affeetini*  the  cardiac  movement*  or  ihe 
Tagi  or  motor  nerves.  After  toxic  doses  death  orcnrs  fVom  paralysis  of 
the  respiratory  centre.  In  the  rabhit  doMS  of  thirty  6vo  to  fony-five 
grains  cause  profound  steep,  with  progreaaively  diminishing  roapiratioa, 
and  at  iaxt  death  fi-om  asphyxia,  without  convulsions.  Enormous  dosM 
of  pftraldchyde  may  be  taken  hj-  irinn  without  a  fatal  effect;  thus,  in 
a  co»e  reported  hy  Dr.  Miickendo  (Brit.  Afetf.  Journ.,  1891,  ii.),  throe 
and  a  half  ounces  caused  deep  unconsciousness,  with  vomiting,  im- 
perccplihle  pulse,  stertorous  rcspirnlinn,  and  collapse,  but  recovery 
occurred  in  forty-one  honra.  Chronic  poisoning  by  tho  drug  eoems 
rare;  in  Goodman's  case,  a  woman  who  took  linbitimUy  eighteen 
ounces  in  twentj-fnur  hours  recovered  in  six  weeks.  According  to 
the  researches  of  Gordon,  not  only  the  cerebral  but  also  the  whole 
lower  nervous  system  is  affected  by  tho  toxic  dose  of  paraldehyde,  the 
excitability  of  the  spinal  cord  and  the  irritability  of  motor  and  sensory 
nerve-trunks,  and  also  of  the  muscle  itself,  beiug  diminished.  Tho 
influence  of  paraldehyde  upon  the  circulatioo  is  not  pronounced,  but 
some  slowing  of  the  pulse  has  been  noted,  and  Gordon,  Coudr^y,  and 
Quinquad  have  found  that  very  large  doses  lower  the  arterial  pressure 
and  le«.«ien  (ho  heart's  force.  Paraldehyde  is  oUminatcd  with  tho  urine, 
to  which  it  imparts  its  odor;  and,  according  to  Gonlon,  it  increases  the 
excretion  of  urea,  although  it  usually  dlminiHbcs  rather  tlian  increases 
the  flow  of  urine.*  Tho  fall  of  bodily  temperature  in  poisoning  by  it  is 
accompanied  by  lessened  elimination  of  cJirbonic  acid  and  change  in  the 
blood  color,  which  latter,  according  to  Quinquad,  is  due  to  t  he  formation 
of  metliffimoglobin.  but  according  to  llonocque,  to  reduced  hiemoglobin, 
whilst  Dr.  Coudray  appears  to  differ  from  both  of  these  investigators. 

THERAPEtmo  Properties. — Paraldehyde  is  a  somewhat  uncertain 
hypnotic,  which  has  little  influonco  over  pain,  but  which  has  been  used 
to  a  considcriible  extent  in  doses  of  one  drachm,  well  diluted.  Its  ex- 
ceedingly nauseous  taste,  and  the  disagreeable  odor  which  it  is  apt  to 
impart  to  the  breath,  as  well  as  its  tendency  to  disturb  the  stomach,  bave 
prevented  it  fVora  beingmucb  employed.  Dr.  J.G.  Kicrnan  has  found  its 
prolon^d  uw  to  bu  followed  liy  intractable  nasal  ulcers,  skin-oruptions, 
and  other  evidences  of  diHturbani-e  of  nutrition,  auch  aa  occur  after  the 
similar  cmploymenl  of  chloral ;  Dr.  Summer  (2^^ettrol.  Centralh.,  I8B6) 
baa  noteil  severe  vaso-motor  disturbance,  and  Kraft'Ebing  has  seen 
delirium  and  other  outward  results,  and  also  a  paraldehyde  habit.  Dr. 
H.  B.  Williams  (Joum.  Amer.  Med.  As$oe^  vol.  viil.)  states  that  he  has 
nued  it  with  Bucce««  in  epilcpxy.  Profewsor  Bokai  (Pharm.  Poxt, 
April,  16S6)  found  it  in  animalu  tho  physiological  antidote  of  strych- 
nino;  and  Kraf^-Ebing  used  it  suceesafiilly,  in  doses  of  throe  drachma 
a  day,  in  gpinnl  aecfusori/  spaxm  (Zeitschr.f.  Therap.,  April,  1887). 


■  Awordifflg  to  CliiltciKlaa  antl  Stvwart  {SihiI.  Pkyttotag.  Ch*»,,  T*U,  lit.).  |>«nM»)l7i« 
latilblU  WBjlol^tie,  but  Ineraftte*  lU«  Mttvii;  of  protwiljilie  ferBeBla, 
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Amtlene  TT^n>8ATE  19  a  clear,  colorless  liquid,  of  »  penetrating*  o<]or, 
Boluble  in  eight  partA  of  wuter,uiKlmlscib]e  tvilh  alcohol  in  almost  all  pro- 
portions^ whoae  physiological  properties  were  discovered  in  1885  by  Von 
Mering  and  Thierfelder  (^eitscAr. /.  Phys.Chemie.,  Bd.  1.8.9.  According 
to  Von  Heriog,  it  ia  a  valuable  hypnotic,  standing  midway  between 
chloral  hydrate  and  paraldehyde,  one  drachm  of  chloral,  two  drachmi 
of  amyiene  hydrate,  and  throe  drachma  of  paraldehyde  being  about 
equivalent  in  power.  In  moderate  doses  it  ia  aaid  to  produce  in  the 
lower  animals  deep  aloop  without  affecting  the  respiration  or  cir- 
culation. Large  dos^a  paralyze  the  medulla  oblongata.  Dr.  C.  Dicta 
{^DevtttK  Med.  Zeitung,  1888)  roporta  caaos  in  which  over-dosos,  be- 
lieved to  bo  firo  gr&mmea  of  amylone,  wero  takon  by  mistake.  Aboui 
tvelve  hours  later  the  patients  wore  found  deeply  narcotized,  with 
extremities  paralysed,  pupils  dilated,  eorncal  reflexes  abolished,  respi- 
ration verj*  slow,  deep,  irregular;  pulse  small,  slow,  and  the  temperature 
distinctly  depressed.  This  conditiua  lasted  for  some  hours,  but  was 
recovered  fh>m,  without  treatment  except  in  one  case  in  which  artificial 
respiration  was  practiaed  for  ton  minutOH.  The  phj-aiological  action 
of  ninyleue  has  been  investigated  especially  by  Kiich  llarnack  and 
Hermann  Meyer  (Fortschritte  der  Medtcin,  xi.,  1693).  It  produced  in 
the  lower  animals  deep  aleep,  with,  if  the  dose  were  sufHcient,  great  fall 
of  animal  temperaturu,  which  ia  believed  by  the  experimentera  to  have 
been  due  to  excessive  loss  of  heat.  The  circulation  wan  very  little 
atTecled  by  the  drug,  though  6nally  it  reduced  pressure  by  dilatation 
of  the  blood-paths.  When  in  aufltcient  amonnt  it  acts  both  upon  the 
voluntary  and  the  cardiac  muacloa  as  a  poison,  flrst  increasing  and  then 
paralyzing  functional  power.  In  conformity  with  results  obtained 
Peiscr  upon  man,  Harnack  found  that  in  animals  it  markedly  d( 
the  elimination  of  urea.* 

Recent  reports  (see  especially  Berlin.  Klin,.  Wocfiens.,  1888)  seem  to 
show  that  amyleno  is  a  safe  and  useful  hypnotic,  superior  to  paral- 
dehyde, but  loss  certain  than  chloral  and  sulphonal.  Dose,  thirty  to 
forty  minims. 


Urbthan  is  chemically  carbamate  of  ethylic  ether.  It  occurs  in 
oryatats  or  crystalline  masses,  without  odor,  and  having  a  taste  like  salt- 
petre. It  is  soluble  in  one  part  of  water,  six-tenths  parts  of  alcohol, 
one  part  of  other,  one  and  three-tenths  parts  of  chloroform,  and  threo-' 
tenths  part  of  glycerin.  The  watery  solution  has  a  neutral  reaction. 
Attention  was  first  called  to  it  as  a  possible  hypnotic  by  FroftiBaori 
SchmioihdKjrg  (^Archiv  /.  Exper.  Path.  Fharm.,  xx.  210),  and  it  ba« 
since  been  physiologically  investigated  by  Jacksch  (  Wien.  Med.  Blatter^ 
1885),  by  Professor  Von  Atirep  {London  Med.  Sec.,  December  15, 1866), 


*  lIiiTiiiick  Bnil  M«]r^r  fouoJ  that  wli»n  giv«fl  h;  pod  hid  I  cat  I  j  tbe  hyilnln  pmdnepd  fr%a,\ 
iBarcMc  in  tbe  ntMi  diintoKtion  tbrough  lite  Ti«lcot  IockI  ialuBtnatloB  *>bieb  It  Ht  ap. 
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and  by  Dr.  Paal  Binot  (^Reo.  Med.  de  la  Suisse  liom.y  September,  1893). 
When  Qfothan  is  givoa  to  one  of  the  lower  animals  it  produces  first  a 
period  of  excitement,  with  increasod  respiration  and  cardiac  movements, 
which  is  followed  very  shortly  by  a  deep  sleep,  with  slowing  of  the 
respiration.  If  a  fatal  dose  has  been  taken,  the  respiration  becomes 
bIowot  and  slower,  the  unconsciousness  absolute,  the  reflexes  arc  abol- 
isbed,  and  a  pronounced  fall  of  the  bodily  temperature  occurs,  with 
marked  weakness  of  the  cardiac  action,  and  finally  death  from  asphyxia. 
According  to  Schmiodeber^,  the  action  of  urctban  upon  the  circulation 
is  very  slight,  much  less  than  that  of  chloral;  even  in  doop  narcosis 
the  arterial  pressure  remaining  normal.  The  lessening  of  reflex  activity 
is  primarily  due  to  an  action  upon  tbo  spinal  cord,  although  the  irrita- 
bility of  the  peripheral  endings  of  the  motor  nerves  is  said  to  bo 
lessened.  The  pnycho-motor  centres  in  the  cerebral  cortex,  according 
to  Von  Anrop,  suffer  dccreaHe  of  their  faradic  excitability  under  the 
influence  of  decided  doses.  T7rethan  is  an  uncertain  hypnotic,  which, 
however,  acts  well  in  some  cases.  It  has  been  uned  hypodorroically  by 
Koenig  in  doses  of  as  high  as  twenty -one  grains  without  success.  By 
the  mouth,  according  to  Kraopclin,  a  full  dose  is  forty-five  grains,  but 
soventy-flvo  grains  may  bo  given.  It  appears  to  have  no  analgesic 
olTect.  It  has  been  given  hyjackmjai( Lancet,  Juno,  1886)  in  traumatic 
tetanus  with  succohs  after  the  failure  of  chloral  (a  boy  aged  fifloon,  four 
grains  every  two  hours);  and  by  Dr.  T.  S.  Wennett  with  asserted 
advantage  in  the  eclampsia  of  childhood  and  of  the  puerperal  state 
{Trans.  Texas  State  Med.  Auoc.,  1887). 


llrpxoNE,  or  AoETOpnENONE,  is  a  colorless,  rotntSle  Hqmd,  baring  a 
ver>'  tenaciotut,  perstst«nt  odor,  reojiUing  that  of  bitter  almonds,  not  in- 
flammable,  not  soluble  in  water  or  in  glycerin,  but  very  soluble  in  alcohol, 
other,  chloroform,  benzin.  and  also  certain  oils,  especially  that  of  swoet 
almonds.  It  was  first  proposed  as  a  bjrpnotio  by  Dr.  Dujardin-BeJiu- 
nictz,  who  states  that  in  the  lower  animals  it  causes  deep  sleep.  M, 
Labordo  i^Compt.-Rend.  Soc.  Biol.,  1885)  affirms,  however,  that  it  does 
not  produce  tn  the  lower  animals  deep  sloop  unless  given  in  toxic  doses, 
when  tbo  unconsciousness  terminates  in  death  from  asphyxia.  lie  also 
stales  that  it  has  a  powerful  local  paralyzant  influence.  Professor  Grassot 
{SeTnaine  Med.,  Dec.  1885)  likewise  failed  to  obtain  a  hypnotic  infiuenco, 
either  by  hypodermic  or  stomachic  administration,  in  dogs  and  monkeys, 
and  Mttiret  and  Combcmalo  {MontpdUer  Med,  vol.  xviii.,  1886)  also  find 
that  its  narcotic  power  varies  in  different  animals,  and  that  the  para- 
lytic is  usually  greater  than  the  soporific  influence.  A^cr  fatal  doses, 
coma,  general  muscular  paralysis,  and  death  from  asphyxia  result.  Tho 
reports  of  clinicians  upon  tbo  action  of  hypnone  generally  condemn 
it.  Kraepelin,  it  is  true,  speaks  of  it  as  a  uacftil  remedy,  and  Dr.  C, 
.  Norman  {Journ.  J/en(.  Sci.,  vol.  xxxJi.  p.  519)  has  successAilly  used  it 
■    hypodcmiically,  in  doses  of  five  to  twelve  minims,  in  various  cases  of 
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insanitj- ;  but  Kirt,  Mairet  and  Combemale,  Roj,  and  Rottenbiller  have 
all  failed  to  obLuin  guud  rcBulU  from  it.  The  maximum  dose  given  bj 
Bej  without  ttucctisti  wub  sixty  dropH,  or  Iwectj-three  gruina. 

Methtlalib  a  highly  volatile  fluid,  boiling  at  107.60,  Holuble  in  water, 
alcohol,  and  oil.  Prepai-ed  chemreally  by  Malaguti  in  1839,  it  waa  not 
Buggosted  as  a  medicine  until  1887,  when  M.  PoraonaU  discovered  that 
it  causes  in  the  lower  animals  sleep,  with  increase  of  the  pulao-rate  and 
lowered  arterial  pressure  and  temperature.  It  has  been  further  studied 
by  Dr.  M.  Motrokhin  (  Vratch,  x.,  1887,  abstracted  Brit.  Med.  Joum.y  vol. 
i.,  1887),  who  finds  that  it  lessens  reflex  activity  and  the  irritability  of 
the  cerebral  cortex,  and  when  inhaled  by  man  in  doses  of  two  ounces 
produces  sleep,  with  loss  of  sensibility,  without  any  effect  upon  the 
heart  But  Dr.  Serges  Popoff  {Ibid.)  6tat<!8  that  according  to  his  re- 
uearchos  it  acta  directly  upon  tho  cardiac  muscle  or  its  ganglia,  both  in 
frogs  and  in  warm-blooded  animals.  It  is  rapidly  absorbed  and  very 
rapidly  eliminated,  and  ought  perhaps  to  bo  considered  as  an  antesthetio 
rather  than  a  hypnotic.  It  has  been  given  hypodcrmically,  but  Mo- 
trokhin  aflirms  that  ite  subcutaneous  injection  is  very  painful  and  often 
causes  local  gangrene.  Mairet  and  Combemale  (Corr,pt.-Rend.,  Jan.  and 
April,  1887)  have  used  mothylal  in  thirty-six  cases  of  insanity.  Their 
commencing  dose  is  sovonty-fivo  grains,  their  maximum  doso  one  hun- 
dred and  twenty  grains.  Its  use  is  said  to  bo  free  fi-om  danger  and  to 
cause  no  unplcaeout  ailor-ofToct ;  but  most  patien  ta  become  rapidly  accu»> 
tomed  to  it,  so  that  its  sloop-producing  power  is  greatly  impaired. 
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In  Uie  present  group  are  considered  medicines  whoso  pruparations, 
whoa  taken  into  the  Byetem,  cause  marked  dilutatcou  of  the  pupil,  am) 
Act  upon  the  cerebral  nerre-celU  eo  aa  to  produce  delirium. 

EXTRACTXJM  CANNABIS  INDICffi— EXTRACT  OP  INDIAN 

CANNABIS.    U.B. 

The  alcoholic  extractor  ludiau  hemp  is  a  blackinb.  rosinoua  extract, 
of  a  decided  narcotic  odor  and  a  peculiar  taste.  Jri  the  East,  licinp  and 
ita  educta  are  used  as  narcotic  stimulanta.  Gut^jttk  ia  the  dried  plant  aa 
sold  in  the  bazaars  of  Calcutta  for  amoklug.  Churns  is  the  rcsitiuud 
BXttdation  with  tho  epidermis,  etc.,  scraped  off  the  leaves.  Slashish  ia 
an  Arabian  preparation  of  the  drug.  The  rosin,  which  reprcHCDte  tho 
ttctiirity  of  hemp,  is  sometimoH  knovrn  na  Cannahine.  It  is  boBt  obtained 
by  precipitating  the  Haturated  tincture  with  water  containing  an  alkali. 
Semp  aUo  contains  a  trace  nf  volatile  oil. 

ParsiOLOOiCAL  Action. — When  given  in  full  doses,  cannabis  indica 
produces  a  feeling  of  exhilaration,  with  a  condition  of  rovery,  and  a 
train  of  mental  and  nervous  phenomena  which  varies  very  much  ac- 
cording lo  the  temperament  or  idio«yncrasie-i  of  the  subject,  and  very 
probttbly  also,  to  some  extent,  according  to  tho  nature  of  his  surround- 
ings. The  Mnsationi!  are  generally  spoken  of  as  very  plea-iiiirable ; 
oRon  boaotiful  virions  float  before  tho  eyos,  and  a  senso  of  ecstasy  fills 
tho  whole  being ;  sometJmos  the  venereal  appetites  are  greatly  excited ; 
eomotimoB  loud  laughter,  constant  giggling,  and  other  indications  of 
mirth  are  proacnt.  Somo  years  since,  in  exiierimonting  with  an  extract 
tuado  IVom  tho  American  plant,  I  took  a  largo  dose,  and  described  the 
rosult  as  follows  {Frocted.  Amer.  Phitoaoph.  Soc,  1869,  vol.  xi.  p.  226): 

"Aliout  half-past  four  p.m.,  September  23,  I  took  most  of  the  ex- 
tract. Xo  imraodtttto  symptoms  wcro  produced.  About  seven  p.m.  a 
professiooal  call  was  requested,  and,  forgetting  all  about  the  hemp,  I 
vrent  oat  and  saw  my  patient.  While  Mrriling  the  proscription.  I  bfv 
onio  perfectly  oblivious  to  surrounding  objtx'ts,  but  wont  on  writing, 
without  any  check  to  or  dcriation  from  the  orlinary  series  of  mental 
fteta  connected  with  tho  proccHt*.  at  least  that  J  um  aware  of.  When 
the  rvcipe  was  fiaished,  I  suddenly  recollected  where  I  was,  and.  look- 
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ing  up,  saw  i^iy  ptitient  sitting  quietly  before  me.  The  convictloQ  was 
irresidtiblo  ii\oX  I  had  sat  thus  many  minutes,  pcrhups  houra,  and 
directly  tho  idea  fastened  itself  that  the  hemp  had  commenced  to  act, 
and  had  thrown  me  into  a  trance-like  state  of  considerable  duration, 
during  which  I  had  been  stupidly  aiiliug  before  my  wondering  patient. 
1  hastily  arose  and  ajKtlugiKcd  fur  remaiutng  so  long,  but  was  assured  I 
had  only  been  a  very  few  minutes.  About  bqvou  and  a  half  p.m.  I  re- 
lumed home.  1  WAS  by  this  timo  quite  excited,  and  the  feeling  of  hiUirity 
now  rapidly  increased.  It  was  not  tt  sensuous  fcoUag,  in  the  ordinary 
mcaniug  of  thu  term;  it  was  not  mci-cly  an  intellectual  excitation;  it 
was  a  sort  of  bkix-etrc, — the  very  opposite  to  maUme.  It  did  not  como 
irom  without ;  it  was  uot  connected  with  any  passion  or  senso.  It  waa 
simply  a  feeling  of  inner  joyousncss ;  the  heart  seemed  buoyant  beyond 
all  trouble ;  the  whole  system  felt  as  though  all  sense  of  fatigue  were 
furevor  lianiHlied  ;  the  mind  gladly  ran  riot,  free  constantly  to  leap  from 
one  idea  to  another,  appaivntly  unbound  from  its  ordinary  laws.  ] 
was  di!»])osed  to  laugh  ;  to  make  comic  gestures ;  one  very  frequently  ro- 
rurrent  fancy  was  to  imituto  with  the  arms  the  motions  of  a  fiddler, 
and  wich  the  lipJi  the  tuno  he  wa«  supposed  to  bo  playing.  There  was 
nothing  like  wild  delirium,  nor  any  hallucinations  that  I  remember. 
At  no  time  had  I  any  visions,  or  at  least  any  that  I  can  now  call  to 
mind ;  but  a  person  who  was  with  me  at  that  time  states  that  onco  I 
raisod  my  head  and  exclaimod,  'Oh,  the  mountains  I  tho  mountains  l* 
White  I  was  performing  tho  various  antics  already  alluded  to,  I  know 
veiy  well  1  was  acting  cxceetiiiigly  foolishly,  but  could  not  control  my. 
self.  I  think  it  was  about  eight  o'clock  when  I  began  to  hsvo  a  feeling 
of  numbness  in  my  limbs,  also  a  sense  of  general  uneaainess  and  unrest, 
and  a  fear  lest  I  had  taken  an  overdose.  I  now  constantly  walked 
about  tlie  house;  my  skin  to  myself  was  warm,  in  fact  my  whole  sur 
tUce  felt  flushed ;  my  mouth  and  throat  were  very  dry ;  my  legs  put  oa 
a  strange,  foreign  feeling,  as  though  ihoy  wore  not  a  pai*t  of  my  body. 
I  counted  my  pulse  aud  found  it  ono  hundred  and  twouly,  quite  full 
and  strong.  A  foreboding,  an  undefined,  horrible  four,  as  of  impending 
death,  now  commenced  to  creep  over  mo;  in  basto  I  sent  for  medical 
aid.  The  curious  sensjttions  in  my  limbs  increased.  My  lugs  fult  a« 
though  thoy  were  waxen  pillars  beneath  me.  I  romumber  fueling  them 
with  my  hand  and  finding  them,  as  I  thought  at  least,  very  firm,  tba 
musclea  all  in  a  atjite  of  tonic  contraction.  About  eight  o'clock  I  began 
to  have  marked  'spollri,' — periods  when  all  connection  seemed  to  bo 
Bovorod  between  tho  externa]  world  aud  myself.  I  might  be  said  to 
have  boon  unconscious  during  these  times,  in  so  far  that  I  waa  obUvtoua 
to  all  oxtemal  objects,  but  on  coming  out  of  one  it  was  not  a  blank, 
dr^-amloAs  void  upon  wliich  1  looked  back,  ft  more  empty  space,  but 
rather  a  period  of  ootivo  but  aimless  life.  T  do  not  think  there  was 
any  connected  thought  in  them;  they  soomed  simply  wild  levories, 
without  any  binding  cord, — each  a  mere  chaos  of  diigointed  ideas.    The 
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mind  seemed  f>ood  fW>m  all  iUt  ordinary  laws  oC  association,  so  that  it 
pa«ed  from  idea  to  idea,  as  it  were,  perteetly  at  random.  Tbo  duratloa 
oi'  theeo  spells  to  me  was  very  groat,  altliough  tboy  really  lasted  Lmt 
from  ft  few  seconds  to  a  minuto  or  two.  Indeed,  X  now  entirely  lost 
iny  power  of  muusunng  time.  Seconds  were  hours ;  minutes  were 
days;  hours  were  iutiuito.  Still,  I  was  i)orfectly  con^ietous  duiing  the 
intermissions  between  the  paroxysms.  1  would  look  at  my  watch,  and 
then  after  an  hour  or  two,  as  I  thought,  would  look  again  aud  find  that 
scarcely  five  minutes  hud  elapsed.  I  would  gazo  at  iu  fuco  In  deep  dis- 
gust, tho  minuto-hand  seemingly  motiunluos,  as  though  graven  in  the 
face  itdcll';  the  laggard  second-hand  moving  slowly,  so  ttlowly.  It  ap- 
peorud  a  hopeless  tank  to  watch  during  its  wbolo  infinite  round  of  a 
minutti,  and  always  would  I  givu  up  iu  despair  before  the  sixty  aocundH 
bad  elapsed.  Ovcattionally,  when  my  mind  was  most  lucid,  ihuro  was 
in  it  a  sort  of  duplex  action  in  regard  to  the  duration  of  limo.  I  would 
tiunk  to  mynelf,  It  ha*  been  so  long  since  a  certain  event, — an  hour,  for 
ezunple,  since  tho  doctor  came ;  and  thon  reason  would  sa3',  No,  it  has 
been  only  a  few  minutes ;  your  thoughts  or  feelings  are  ctvusod  by  the 
hemp.  Nevertheless,  I  was  not  ablo  to  shake  off  this  sense  of  tho 
almost  indeliniie  prolongation  of  time,  even  for  a  rainuto.  Tho  parox 
yarns  alreody  alluded  to  wore  not  accompanied  with  muscular  relaxo* 
tion.  About  a  quarter  before  nine  o'clock,  1  was  standing  at  the  door, 
ftiixiously  watching  for  tho  doctor,  and  when  tho  spells  would  come  on 
1  would  remain  slandiog,  loaning  slightly,  perhaps,  against  the  door-way. 
After  a  while  I  saw  a  man  approaching,  whom  X  took  to  be  the  doctor. 
The  sounds  of  hia  steps  told  mo  bo  was  walking  very  rapidly,  and  bo 
was  under  a  gos-lamp,  not  more  than  oue-foui'tb  of  a  square  distant, 
yet  lie  appeared  a  vast  dislaneu  away,  and  a  correiipoiidiiig  time  ap- 
proaching. This  was  tbo  oiUy  occasion  ou  which  I  noticed  an  exaggera- 
tion of  distance;  in  the  room  it  was  not  perceptible.  My  cxtrcmltioa 
now  began  to  grow  cold,  and  I  wont  iuto  the  bouse.  X  do  not  remember 
further,  untU  X  was  aroused  by  the  doctor  shaking  or  calling  mo.  Then 
intellection  seemed  pretty  good.  I  narrated  what  I  had  dono  and 
suffered,  and  told  the  doctor  my  opinion  was  that  an  cmoUc  was  indi. 
cat«d,  both  to  remove  any  of  the  extract  RtitL  remaining  in  my  stomach, 
and  also  to  arouse  the  nervous  system.  I  further  suggested  our  going 
into  the  office,  as  more  auitablo  than  the  parlor,  where  wo  then  wore. 
There  was  at  this  time  a  very  marked  sense  of  numbness  in  ray  limbs, 
and  what  tho  doctor  said  was  a  hard  pinch  produced  no  pain.  When 
I  attomptod  to  walk  up-stairs,  my  legs  seemed  as  tbongh  their  lower 
halves  were  made  of  lead.  After  this  there  were  no  now  symptoms, 
only  an  intensifying  of  thoso  already  mentioned.  The  periods  of  un< 
conAciousncsa  became  at  once  longer  and  more  fVequent,  and  daring 
their aliAcnce  inielieciion  was  more  iinporfoct,  although  when  thoroughly 
njuMrd  I  thought  I  reasoned  and  judged  clvarly.  The  oppreflfiivo  fcol- 
iug  of  toiponding  death  became  more  intense.    It  was  horrible.    Each 
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paroxysm  would  seem  to  have  been  the  longest  I  had  sufTcrod ;  as  I 
caino  out  of  it,  a  voice  seemed  constantly  saying,  '  You  are  getting 
worse  ;  your  paroxyain*  ai*o  growing  longer  and  deeper;  they  will  over- 
master you;  you  wlU  die.'  A  aonse  of  persotia)  antagonism  between 
my  will-power  and  myself,  as  affected  by  the  drug,  grew  very  strong 
I  felt  as  though  my  only  chance  was  to  struggle  against  those  i>arox- 
ysnis, — that  I  must  constantly  arouse  myself  by  an  effort  of  will ;  and 
that  effort  was  made  with  infiuito  toil  and  pain.  I  felt  as  if  some  evil 
Bpint  had  control  of  llio  whole  of  mo  except  the  will-power,  and  was  in 
determined  conflict  with  that,  tho  last  citadel  of  my  being.  I  have 
never  experienced  anylhuig  like  the  fearful  sense  of  almost  hopeless 
anguish  and  utter  weariness  which  was  upon  mu.  Once  or  twice  during 
a  paroxysm  I  had  what  might  be  called  nightmare  hensations:  I  felt 
,  myself  mounting  upwards,  expanding,  dilating,  dissolving  into  tho  wide 
continos  of  space,  overwhelmed  by  a  horriblo,  rending,  unutterable 
despair.  Then,  with  tremendous  eftbrt,  I  soomod  to  shako  this  off,  and 
to  start  up  with  the  shuddering  thought^  Next  time  you  will  not  be 
able  to  throw  this  off,  and  what  then?  Under  tho  influence  of  an 
emetic  I  vomited  ft-ecly,  without  nauson,  and  without  much  relief. 
About  midnight,  at  the  suggostion  of  tho  doctors,  I  went  up-dtairs  to 
bod.  My  toga  and  feet  seemed  so  heavy  I  could  scarcely  move  them, 
and  it  was  as  much  as  I  could  do  lo  walk  with  help.  I  have  no  recol- 
lection whatever  of  being  undi-essed,  but  am  told  I  went  immediately 
lo  sleep.  When  I  awoke,  early  in  the  morning,  my  mind  was  at  first 
clear,  but  in  a  few  minutes  the  paroxysms,  similar  to  those  of  tho  even. 
iug,  came  on  again,  and  recun-od  at  more  or  less  brief  intervals  until 
late  in  the  afternoon.  All  of  the  day  there  was  marked  anaesthesia  of 
the  skin.  At  no  time  were  there  any  apbi-odisiac  feelings  produced. 
There  was  a  marked  increase  of  tho  urinary  secretion.  There  were  no 
aflsr-effeots,  such  as  nausea,  headache,  or  cunslipation  of  the  bowels." 

The  sense  of  prolongation  of  time  which  I  e.>c]>oricnced  was  to  mo 
very  remarkable^  but  is  not  uncommon  in  these  coses.  It  is  evidently 
duo  to  the  immense  rapidity  of  tho  succession  of  ideas.  Tbe  mind, 
without  doubt,  measures  time  by  tho  duration  of  its  own  processes,  and 
when  an  Infinitude  of  ideas  arise  before  it  in  tho  time  usually  occupied 
by  a  few,  time  becomes  infinitely  prolonged  to  the  mind.  It  is  a  lifo- 
time  in  the  minute.  A  very  common  mental  phenomenon,  not  yet 
mentioned,  is  a  condition  of  double  consciousness,  a  sense  of  having 
two  existences,  of  being  at  the  same  time  one's  self  and  somebody  else. 

In  some  casea  Indian  hemp  produces,  in  addition  to  or  oven  in  the 
place  of  the  symptom  already  spoken  of,  marked  disturbnneea  of  mo- 
tility. Convulsions  have  been  noticed  by  Dr.  Lawrie  (StitU'a  Thera- 
peutics, vol.  \.  p.  772),  and  local  spasms,  with  salaam  convulsions,  by 
br.  F.  H.  Brown.  According  to  Dr.  O'Shaughnossy,  the  induction  of 
catalepsy  is  not  rare  among  the  Hindoos. 

Whatever  may  bo  the  symptoms  of  the  first  Btngo,  sooner  or  later, 
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if  the  do&e  be  eiifficieat,  drowtuness  comes  on.  Generally,  Loforo  it  ia 
marked,  purtial  aiia>jillie8ia,  oi^on  with  partial  loss  of  strength,  is  mani- 
fasted,  wpeciuUy  in  the  lower  liinbu.  The  pupiU  are  dilatti^,  the  pulse 
m  quickened,  and  finaUj  the  subject  falU  into  a  heavy  aloep,  out  of 
which  he  generally  awakes  hungry,  without  any  of  the  wretched 
gastric  sensaliontt  or  the  malaise  felt  after  an  opiate.  ConfuiiioD  of 
Lhoogbt,  however,  may  pereist  for  some  hours.  Cannabis  exerts  no 
constipating  influence  upon  tho  bowels,  and  appears  to  increase,  rather 
than  decrease,  the  excretion  of  the  kidneys. 

Id  the  lower  animals  cannabis  indica  produces  symptoms  som^ 
what  similar  to  those  which  it  causes  in  man.  In  the  dog  there  is  a 
stage  of  exaltation  followed  by  profound  sleep  (ITans  Zcitler,  Inaug. 
Diss.,  1886;  U.  A.  Uare,  Tlurrap.  Gazette,  1887).  That  the  drug  has 
Vfoy  little  inflaenco  upon  the  vital  f^inctious  is  shown  by  the  ouormous 
amounts  required  in  Br.  Hare's  experiments  to  kill.  Dr.  Hare  noted 
both  io  the  dog  and  in  the  frog  that  there  wn^  a  period  of  huightonod 
followed  by  one  of  markedly  lessened  reflex  activity.  The  loss  of 
reflex  activity  was  the  result  of  an  influouce  exerted  upon  the  sensory 
lide  of  the  cord  or  upon  the  sensory  nun'e  trunk,  the  anaisthesia  in  the 
frog  being  complete  at  a  time  when  voluntaiy  movement  was  preserved : 
farther,  when  the  drug  was  ai>pliod  directly  to  tbo  uer^'e-trunk  it  pro- 
duced eensory  pnUy.  Although  probably  a  local  auccsthotic,  cannnbla 
indi^  is  too  irritant  to  be  applied  lo  dulicat^  mucous  membranes. 

TuEaAPECTics. — Leaving  out  of  sight  the  employment  of  the  medi- 
cine  by  aliunistti,  hemp  has  been  UBcd  in  this  countr)*  chiefly  for  the 
rdu/  of  pain,  but  also  to  some  extent  aa  a  hi^pnotic.  As  an  analgesic, 
it  la  very  much  inferior  to  opium,  but  may  be  tried  when  the  latter  ia 
for  any  reason  contra-Lodicatod.  In  full  doses,  in  jteuratgic  pains,  it 
«ertAmly  often  gives  relief.  It  has  been  very  largely  employed  to  in- 
duce euthanasia  in  the  advanced  stages  of  j>/ifAf^t>,  and  constitutes,  it  is 
■ftid,  a  popular  nostrum  employed  for  that  purpose.  In  tetanus,  Indian 
hemp  has  been  used  quite  largely,  and  until  within  a  short  time  was, 
aflor  opium,  one  of  the  few  known  drugs  of  service.  Dr.  Roemer  (St. 
Louis  Mrdicaland  SunjicalJournal,  p.  363,  1S73)  has  collected  thii*ty- 
flve  caiK«,  with  twenty-one  recorenes  and  fourteen  deaths.  As  sug- 
gested by  Dr.  Seguin,  of  Xew  York,  cannabis  indica  is  sumetinies  of 
vmlae  in  the  treatment  of  migraine.  It  should  bo  given  continuously, 
day  aHcr  day,  for  months,  in  such  doses  as  will  keep  just  within  thu 
limit  of  distinct  physiological  eflTects. 

Adxinistkation. — The  action  of  tho  preparations  of  Indian  hemp 
ia  exceedingly  varialile,  in  somo  cases  small  doses  producing  alarming 
■(bota,  in  other  instances  the  remedy  seeming  almost  entirely  power. 
less.  There  appears  to  bo  a  very  great  difference  in  the  susceptibility 
of  porsons  to  its  influence;  but  this  cannot  explain  the  wide  variance 
of  the  clinical  resulla  obtained  by  its  use.  A  large  proportion  of  the 
extracts  upon  the  market  must  be  inert.     Possibly  the  crude  drug 
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undorgoos  detorioration  during  ita  long  sea-Toyage  fVom  India ;  nt 
leant  I  have  had  extract  carefully  made  fVom  genuine  Indian  hemp 
and  offering  all  the  physical  characters  of  good  extract,  yet  entirely 
inert  in  doses  of  many  grains.  I  have  seen  an  eighth  of  a  grain  of  an 
Kngligh  extract  produce  in  a  susceptible  woman  decided  intoxication. 
So  far  as  my  present  knowledge  goes,  although  the  foreign  extracts 
of  hemp  are  ot\on  inefficient,  they  are  much  more  reliable  Ihun  the 
American.  The  only  way  of  administering  hemp  with  satisfaetiou  at 
present  is  for  the  practitioner  to  try  various  samples  until  he  geta  au 
active  one,  and  then,  being  supplied  with  this,  and  having  learned  its 
proper  dose  by  clinical  experiment,  to  depend  solely  upon  it.  Hemp  is 
not  a  dangerous  drug;  even  tha  largest  doses  of  its  active  prepara- 
tions, although  causing  most  alarming  symptoms,  do  not  compromise 
life.  Xo  case  of  acute  poisoning  by  it  terminating  fatally  has,  that  I 
am  aware  of,  been  reported.  The  dose  of  the  oflScinal  tincture  {Tinctura 
Cannabis  Tnditia — 15  per  cent.,  XJ.S.)  is  thirty  minims;  of  the  ^uid  ex- 
tract (^Kxtractum  Cannabis  TtuHctv  Fiuidum,  U.S.)  one  minim;  of  the 
extrnd.  (^EjctractHui  Cannabis  Tndiccp,  U.S)  one-sixth  to  one-fourth  of  ft 
grain. 

Under  the  name  of  tannate  of  cannabene  the  German  chemist  Merck 
hffs  put  upon  the  market  a  preparation  of  cannabis,  which  is  affirmed 
by  Fronmuller  (Manorabilien,  1883,  257)  and  by  Killer  {Berlin.  Klin. 
Wochenschr.,  1883,  ix.  125)  to  bo  a  very  valuable  mild  hypnotic  in  dosci 
of  from  four  to  seven  grains.  FronmUllcr  believes  that  the  failure  of 
others  to  obtain  similar  results  is  largely  due  to  tho  use  of  insufficient 
doses.    In  some  trials  which  1  raodo  of  it  it  seemed  to  be  entirely  inert 


BELLADOKN^  FOLIA  -BELLADONNA  LEAF.    U.S. 
BELLADONN2E3  :RABIX— BELLADONNA  BOOT.    U.S. 

The  leaves  and  root  of  Atropn  Belladonna,  an  herbaceous  perennial, 
a  native  of  Europe,  but  cultivated  in  this  country,  and  attaining  a 
height  of  some  three  feet.  The  oval,  pointed,  entire,  smooth,  unequal 
loaves  are  in  paira,  on  a  short  footstalk.  The  bell-ehapcd,  axillary,  pen- 
dent flowers  are  of  a  dull  reddish  color.  The  globular  berry  is  about 
three-quarters  of  an  inch  in  diameter,  deep  purple,  with  a  violet-colored 
juico  and  adherent  green  calyx.  The  dried  leaves  have  a  faint  nar- 
cotic odor,  and  a  sweetish,  sub-acrid,  slightly  nauseous  taste.  The  dried 
cylindrical  branched  root  is  from  one  to  several  inches  in  diameter, 
much  longer,  fibrous,  orternaliy  reddish  brown,  internally  whitish, 
almost  odorless,  with  a  very  feeble  sweetish  taiite. 


ATROPINA.    U.a 


The  sole  active  principle  of  belladonna,  discovered  by  Mein  in  1831 
and  independently  by  Geiger  and  ilesse  in  1833,  occurs  in  silky  pris- 
malic  and  acicular,  oUen  aggregated,  crystals,  of  a  bitter,  burning  taste, 
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nvitbout  odor,  soluble  in  tUreo  hundred  parttt  of  cold  and  flfly-oigbt  of 
boiling  wnUT,  forty  of  benzole,  tliirly  of  other,  tlirue  of  chlomfonn,  and 
eight  of  ulcubol.  U  \»  iiiotit  abundant  lu  the  root,  and,  according  to  M. 
Lcfurl  (X'  Union  Med.^  Kov.  1871),  in  that  of  young  planle.*  Cyanogen 
gms  pa^MM-'d  through  it^  alcoholic  solutioa  colors  the  solution  deep  rod 
(Hintorboycr).  Tho  most  reliablo  test  is  the  pbysiolo^cal  ono, — 1.0^ 
the  productioD  of  mydriasis  la  a  rabbit  or  a  eat  by  the  local  application 
to  the  eyo.  It  has  been  fouud  in  all  the  tissues  of  poisoned  iudividuala, 
but  always  oxiuts  in  greatest  abundance,  and  is  most  easily  domon* 
strated,  in  the  urine.f 

PursioLDQioAL  AcTiON.— Whoo  tho  smallest  physiological  doso  of 
atropine  ia  administered  to  man,  the  only  symptom  iuducod  is  drynom 
of  tbe  throat  and  mouth,  and  posHibly  some  disorder  of  vision.  When 
a  little  larger  amount  is  given,  this  drj'noss  is  more  intense,  and  19  asso- 
ciated with  redness  of  tho  fauces,  dilated  pupils^  disordered  vision,  and 
p06Bibly  diplopia.  The  pulso  is  sometimes  at  first  rendered  less  fVe- 
quont,  but  this  decrease  is  very  transient,  and  certainly  in  many  oases 
cannot  be  demonstrated  at  all.  Often  fh)m  the  first,  certainly  after  a 
short  lime  in  all  cases,  the  heart's  beats,  afler  a  toxic  doso  of  (he  nlka- 
loid,  become  excessively  rapid,  the  pulse  rising  to  one  hundred  and 
twenty,  or  even  one  hundred  and  sixty;  and  in  a  little  while  a  [weuliat 
brighl-r«d  flush  appears  on  the  face  and  neck,  and  may  spread  over  tho 
whole  body.  As  I  have  seen  this,  it  lacks  the  punctatious  of  the  rush 
of  scarlet  fevor,  and  ia  only  in  very  severe  cases  followed  by  desquama- 
tion. 

Eariy  in  the  courso  of  the  symptoms  of  atropine-poisoning  there 
is  very  often  forcible  ex]>utsioii  of  urine,  and  erections  of  the  i>enia 
may  occur  ;  but  afterwards  there  is  very  generally,  Harley  says  always 
(OW  Vegetable  Neurotics,  p.  207),  retention  of  urine.  With  the  symp- 
toms above  enumerated,  intellection  may  remain  perfect;  but  there  ia 
generally  some  lightness  of  head,  giddiness,  and  oonAision  of  thought, 
aa  well  as  a  staggering  gjiit  and  restle-tsness.  Occasionally,  even  with 
doeos  which  may  bo  called  medicinal,  thcro  are  spectral  illusions. 
Drowainees  is  not  a  general  or  at  all  characteristic  syniptom :  if  pres- 
ent, it  ia  apparently  always  produced  indirectly,  as  by  tho  removal  of 
some  cause  of  previous  wakefulnc^.  When  a  decidedly  poisonous 
amount  of  belladonna  or  ita  alkaloid  has  boon  taken,  all  tho  symptoms 
already  noted  are  intensiRod,  and  to  them  is  added  a  peculiar  talkativo, 
wakeful  delirium,  in  which  the  patient  Uvea  in  a  world  of  his  own. 
oogroascd  by  tho  spectres  and  visions  which  throng  him,  and  com- 


*  Tb«  nMt  reocBt  chemical  reiMKtiM  (Mm  to  ibow  thil  tb«r«  »r«  thfM  n>7<lrulla 
Rl1iKlti|d>,^iitropiDe,  lk>08C]r*uiiDe,  and  hyoaclna,  ij&turin*  tni  dnbobins  bcluK  uiliturea  of 
ibwo.  It  If  kIw  autixl  Ihftt  nntclimcj  b«11»(loi>aft  root  jtivldi  onlj  bjroM;uii)i)«,  uirl  that  it 
U  poMibI*  lu  vbkngo  by  eh4mi«al  trMtm«nt  iom«,  if  not  kI),  of  tli«M  klkdolda  ibto  oth*rm. 

f   Vvr  ■  ebFmioo-pbjvlglo{4eft]  attwlj  of  tropint  maii  other  dariratlvw  tl9ax  BtropilS,  MO 
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plotely  oblivious  to  the  Buiroundinfj  realltiea.  Thua,  I  have  seen  a  lady 
remain  for  a  long  time  stooping  and  holding  faot  to  the  bed-poat,  lo 
which  sho  talked  in  the  most  voluble  manner,  u  though  it  were  an 
InteUigcnt  living  oiility.  Somotlmos  tliia  delirium  is  wild,  and  the 
pationt  almost  uncontrollably  violent.  After  a  time,  sleep  may  come 
on,  and  on  waking  from  thi^  complete  consciousness  may  be  regained, 
or  the  aymptoma  may  gradually  subside.  After  a  very  large  doso  has 
been  taken,  severe  convukiona  may  appear  in  a  very  uhort  time,  and 
persist,  with  or  without  furious  maniacal  delirium,  until  near  death. 
Sooner  or  Inter,  however,  the  delirium  subsides  into  stupor,  and  the 
convnlsions  into  paralysis ;  and  when  the  dose  has  been  enormous,  and 
especially  when  the  alkaloid  itself  has  been  taken,  stupor,  with  great 
muscular  n^laxation,  may  occur  very  early.  Lividity  of  the  face,  and 
evident  imperfect  aeration  of  tho  blood,  are  not  seen  in  atropino-poisoa- 
ing,  except  in  the  stage  of  most  iraminont  peril.  Death  is  preceded  by 
marked  failure  both  of  tho  heart's  action  and  of  the  respiratory  forces. 
In  most  cases,  I  thinic,  it  is  actually  brought  about  by  asphyxia.* 
Post-mortem  examination);  have  shown  in  fatal  cases  congestion  of  the 
lungs,  often  vrith  ocehymoses,  and  a  similar  state  of  tho  membrones 
and  even  substance  of  tho  brain  and  cord.  According  to  M.  Lomattre.f 
congestion  of  tho  retina  is  an  almost  eharactoristic  lesion  of  atroptuo- 
poisoning. 

Upon  tho  lower  animals  belladonna  to  a  great  oxtont  acta  as  upon 
man,  although  its  influence  is  much  loss  powcrAil  in  them,  and  very 
much  larger  doses  are  required.  Seeming  dKTcronces  of  action  are  in 
most  cases  simply  apparent,  not  real.  Thus,  in  the  dog,  as  in  man,  the 
pidse-rate  is  very  greatly  increased  by  atropine,  while  In  the  rabbit  it 
is  not.  As  will  be  shown  hereafter,  the  rise  of  the  puIsc-rate  in  the 
former  is  largely  due  to  paralj^-Mis  of  tho  pnr  vagum.  Atropine  para- 
lyzes the  par  vagum  in  the  rabbit  as  much  as  in  the  dog,  but  in  tha 
rabbit  pneumogastric  paralysis,  by  section  or  otherwise,  is  never  fol- 
lowed by  a  rise  of  the  pulso-rate  al  all  comparable  to  that  seen  under 
similar  ciixomstanceB  in  the  dog.  Evidently  the  action  of  tho  drug  ia 
identieal  in  the  two  cases,  although  the  symptoms  are  different.  In 
their  sensitiveness  to  atropine  animals  ditTor  very  much,  and,  aa  a 
general  rule,  herbivora  are  less  susceptible  than  aimivora.  Thus,  tho 
rabbit  may  bo  fed  for  days  entirely  upon  belhid  on  no-lea  vea  without 
injury,  and  many  grains  of  atropine  are  necessary  to  kill  him.  Birds 
— at  least  pigeons — I  have  found  will  often  recover  af^er  the  hypodor- 
mie  injection  of  two  grains  of  atropine,  and  three  grains  by  the  mouth 
did  not  prove  fatjil.  A  very  curious  fact,  which  I  hare  repeatedly 
veii6cd,  is  that  tho  pupils  in  pigeons  cannot  bo  dilated  by  tho  tise  of 


^ 


•  8ee  »  ouo  raputtad  bj  8.  W.  Qttm,  Amtr.  Jomrm.  Mmt,  Jim.,  IHD,  |t.  401,  bs  ft  MriUns 

iMluDC*. 

t  Qiaol«t)  bj  Tardisu,  Syir  rEupoii«nn«m*nl,  Pub,  13d7,  p.  7aX. 
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bellndoana.    Accortliog  to  Professor  Richet,  the  monkey  offora  an  ex- 
tnwrdioory  reaibtaneo  to  the  action  ofatropine. 

The  close  Htudy  of  the  physiological  action  of  atropioo  can  only  be 
made  system  by  system,  and  I  shall  now  coudider  the  subjoct  under 
Kavh  headings. 

Action  on  the  Circulatory  System.* — In  the  dog  and  in  the  rabbit 
sntall  duHes  of  atropine  cause  an  incroased  frequency  of  the  pubo,  witb« 
rine  of  the  arterial  pressure.  If,  however,  larger  amounts  of  the  alka- 
loid are  ased,  and  especially  if  the  poison  Is  thrown  imnicdiat«ly  into 
the  venous  circulation,  there  is  an  immediate  fall  of  the  blood-proKKuro, 
although  the  pulse  inc-reoses  as  before.  Bezold  and  Blovbnuin  (^Untar- 
tuch,  aus  d.  Physioiog.  Laborator.  in  WurzbuTg^  Heft  i.)  Btate  that  the 
dose  of  atropine  can  ho  so  graduated  as  to  produce  at  6r8t  a  temporary 
rito  of  the  arterial  pressure,  followed  in  a  short  time  by  a  fall. 

In  atropinized  animals,  as  is  stated  both  by  Bezold  and  Bloebaum 
(toe.  cU.^  p.  33)  and  by  Meuriot  {De  la  Methode  physiol.  en  Tbcrap.  et  de  ses 
Applications  a  V Etude  de  la  Belladone,  Paris,  18G8,  p.  73),  and  ns  I  havo 
fVoqncntly  seen,  section  of  the  vagi  ia  not  followed  by  any  increase  of 
the  hoart'a  action,  and  galvanization  of  the  ner\'o  is  incapable  of  influ- 
encing the  viscua.  It  follows  that  atro]>ine  in  toxic  doses  paralyzes 
either  the  trunk  or  the  peripheral  filaments  of  the  nei*ve,  and,  as  Be- 
Eold  and  Bloebaum  believe,  most  probably  the  latter.  The  observers 
just  named  have  found  that  if  alropino  be  injected  intotho  carotid  so  as 
to  roach  the  pnoumogaatric  contrts  before  the  periphery,  there  ia  an 
inatuitaneoua  fall  in  the  rate  of  the  heart's  beat, — an  indication  that 
dpon  the  cardiac  inhibitory  centres  atropine  acts  as  a  direct  stimulant, 
precisely  as  it  doc8  on  the  fpinal  cord,  the  reason  that  the  action  is  not 
mora  manifest  under  ordinary  c iron m-itta noes  being  the  ineapncity  of 
the  paralyzcfl  vagus  to  transmit  the  central  impulse.  This  asserted 
Ktimulation-f  of  the  inhibitory  centre,  if  it  be  correct,  accounts  very 
beautifully  for  the  primary-  brief  blowing  of  the  pulse  stated  to  occnr 
in  ftome  caAsi  of  atropine-poiwoning.  (See  StUl^s  Thernpeutics,  vol.  i. 
p.  725.  Mitchell,  Keen,  and  Morehouse  found  it  in  about  one-third  of 
the  cases  after  larj^  hj"podermio  injections ;  Da  Costa  in  a  lorge  pro- 


*  A  loD(  pflpw  op«n  CftUb^r  boan  iu>d  fttropln«  bjta  1»o«q  pab1Uh«d  by  RMibMh  wnA 

rfRhlidi  {Vtrkaudl.  d.  WUnUxnjrr  Pktf.-Unt.  OeielU.,  I8'3),  Id  wliioh  rmtilU  tolmlij  ftt 
T*ri«n<«  with  thftt*  »r  nil  othrr  obicrwrs,  ■n'l  mnnjr  of  them  ite  tntnlljr  nt  vftrlftDo*  with  fro- 
■rmJ  (ihj-'^ntogioU  law*,  bav*  Wtv  raoohcrl.  £^|iiie«  mnnot  b«  iparcJ  for  k  oritKicin  of  Ibii 
pftpcr,  uiil  Ibe  rvader  U  refernxl  tu  the  tnemnir  ilxalf  »lntrmrt«<l  ( Lnmiton  Ued.  /fee.,  1.)  Ktul 
l«  iIm  erltlqii«  of  IlarTtAck  {ArtMr  /.  Rrptr.  P<tikoi.  Phant.,  II.  ZVt).  6m  ftlflo  Pitarma- 
h»Uy.  CmUttock.,  M.  i.  Uvtl  S  BoJ  t. 

t  Th««zp«riiB«nU  utii  eoooliiwlaiii  of  RoMbftch  Knd  FriSbllch  oonflriD  lh«  ftxbtesoe  of 
tkte  MtmaUtlng  urtioo  of  utrofiine  on  th«  tnhibilorj  centru,  but  oannol  b*  rMeivod  ma  oor- 
rwl,  far  rMuani  Alreadj  ftvea.  lUmsek  {Areliu  /.  Krptr,  Pntkol.  Pkarm.,  li  328)  fln^i 
Ui«t  tha  mLsutvt  doM  of  fttrcplnt  iD«r«MWi  tfa«  rapiUit^  of  lh«  bnrt  aftor  nimalivUoii  of  lu 
\w\tihilmrj  emInM  bjr  BiUfoariBa  and  oufia«|iicnl  Hlowiiij;  '>f  ila  bml.  TItU  Aoa  not,  hovever, 
pmra  (bal  atnrplDB  has  no  action  aa  the  lohibilor;  c«atr««.  Further  InrMtiratEoa  Is  ii«ow> 
mry  for  •  jiMitira  ooaeliuiMl. 
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portion,  Ainer.  Joum.  Med.  Set.,  July,  1865 ;  and  Uiss  Maiy  Putnam  in 
Bome  cases,  New  York  Medical  Record,  1873). 

The  reports  as  to  the  action  upon  the  frog's  heart  are  somewhat  at 
variance,  Bowditch  and  Luciani  having  noted  an  increase,  Gnunok  a 
lessening,  in  the  cardiac  pulsations  (  Verhandl.  Physiolog.  GeaeUsch.  zu 
Berlin,  1881).  H.  Schapiro  statOR  that  this  variance  is  accounted  for 
■bj  the  fact  which  he  has  discovered,  that  whereas  at  high  tempera- 
ture (15°  C.)  the  pulsations  are  diminished,  at  low  temx>erataro  (7°  C.) 
they  are  increased.  The  explanation  of  U.  Schapiro  dora  not,  however, 
contain  the  whole  truth  :  it  appears  to  be  certain  that  after  large  tloees 
of  atropine  the  frog's  heart  suffers  diastolic  arrest  and  cannot  be  re- 
excited  by  galvanic  or  other  stimuli ;  and  Bezold  and  Bloebaum  (loc.  eit^ 
p.  48)  have  found  that  the  same  thing  occurs  when  an  overwhelming 
dose  of  the  alkaloid  is  injected  into  the  jugular  vein  of  a  mammal 
When,  by  the  division  of  the  spinal  cord  and  vagi,  the  heart  is  isolated 
from  the  nerve^entres  and  the  voso-motor  nervra  are  paralyzed,  Besold 
and  Bloebaum  have  found  that  atropine  lessons  at  once  tho  arterial  preaa- 
uro.  The  doses  of  Bezold  and  Bloebaum  were  too  brge  to  show  the 
effect  of  minute  quantities  upon  the  heart  of  the  mammal  after  ita 
isolation  from  the  nervous  system.  It  may  be,  however,  considered 
settled  that  overwhelming  doses  of  atropine  act  as  a  direct  paralyzant  upon 
the  heart-muscle.  Minute  quantities  probably  stimulate  the  muscle  ;  thus, 
Itamson  discovered  that  atropine  causes  in  the  heart  of  the  octopus  pro- 
nounced excitation  of  the  muscular  fibre;  O.  Langendorff  (Archivfur 
Phys.,  1886)  found  that  when  the  cut-off  apex  of  the  tVog's  heart  was 
touched  with  a  minute  quantity  of  atropine  it  immediately  commenced 
to  boat ;  and  G.  Beyer  (Amer,  Jovrn.  Med.  Sci.,  July,  1885)  noticed  that 
the  ventricles  of  the  isolated  terrapin's  heart  are  enormously  stimulated 
by  minute  quantities  of  the  alkaloid,  although  they  are  arrested  in 
diastole  by  larger  amounts.  This  action  of  the  drug  upon  the  heart- 
muscle  is  probably  the  cause  of  the  increased  pulse-rate  which  has  been 
noted  as  occurring  when  atropine  is  given  after  division  of  the  vagi, 
and  which  has  been  (probably  erroneously)  attributed  to  stimulation  of 
the  accelerator  nerves  (see  7th  Edition  ;  also  articles  by  Professor  E.  T. 
Reichert  and  m\-self.  University  Med.  Mag.,  1891). 

Tho  relation  of  belladonna  to  the  vaso-motor  nervous  system  is  of 
such  practical  importance  that  it  deserves  the  closest  study.  Brown- 
Sequard  says  positively  that  the  drug  has  the  power  of  exciting  the 
muscular  tibres  of  the  arterioles ;  but.  as  he  nowhere  details  the  reasons 
for  this  opinion.  I  think  little  weight  is  to  bo  attached  to  his  statement. 
In  1S57.  Wharton  Jones,  of  England  {Med.  Times  and  Gaz.,  p.  28, 
1S57).  announced  the  fact  (confirmed  by  Lemattre.  loc.  cit,  p.  52)  that 
if  atmpine  be  dri^pj^cd  upon  the  web  of  a  frog's  foot,  under  the  micro- 
scope the  vessels  can  be  seen  to  contract.  Dr.  Hayden  (Dublin  Quar- 
terly^  Aug.  1863)  in  re]>eating  these  experiments  found  that  if  the  skin 
wero  cut  just  above  the  foot,  no  contraction  occurred,  and  concluded 
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ifittt  the  phenomonon  was  purely  reflex.  Mouriot  {loc.  ciY.,  p.  39)  lias 
obtaiDod  in  some  cascfl,  but  not  invariably,  the  results  of  the  last  ob- 
B*.rver.  lie  has,  however,  discovered  that  if  the  nerves  of  the  leg  be 
dirided,  DO  eontractiou  ever  takes  place.  Atropine  is  an  irritant,  and 
it  is  eridont  that  the  contraction  caused  by  its  local  application  is 
shnply,  as  Uaydcn  believed,  a  reflex  phenomenon,  precisely  similar  to 
that  which  occurs  on  the  application  of  any  chemical  or  mochanicfll 
trritAnt.  The  experiments  of  AVharton  Jones,  upon  which  so  mxich 
has  boon  based,  must,  therefore,  bo  eliminated  l>om  the  evidence  on 
(he  question.  The  problem  can  bo  solved  only  by  studying  the  effecU 
of  the  remedy  adminisiAjrcd  so  as  to  act  on  the  part  solely  through 
the  circulation.  Meuriot,  as  the  result  of  such  studios  on  the  fVog's 
web,  bos  concluded  that  there  is  in  the  first  stages  of  the  poisoning  a 
Tery  slight  contraction  of  the  vessels,  amounting  to  nothing  more  than 
increase  of  their  tonicity,  never  to  any  decided  lessening  of  their 
lumen.  Dr.  Ilarley  (The  Old  Vegetable  Neurotics,  Loudon,  1869,  p. 
J20)  has  witnessed  a  more  decided  contraction  of  the  vessels.  J  have 
liied  the  e.\pcrinieut  several  times,  but  obtained  no  decided  results. 
On  the  other  baud,  Bezold  and  Bloebauin  (loc.  cit,  p.  GO)  have  madu 
iimilar  experiments  upon  the  car  and  mesentery  of  the  rabbit,  and 
bATO  never  been  able  to  delect  any  contraction  of  the  vessels,  and 
coosequcutly  deny  its  existence.  In  those  experiments  it  woe  not 
jMwnble  to  oee  the  microscupe, — which  detracts  greatly  from  their 
Value. 

The  evidence  derived  fVora  direct  observation  of  the  capillaries 

neems  to  me  to  bo,  on  the  whole,  decidedly  in  favor  of  their  contrac* 

Iton  by  minute  donea  of  belladonna.     I  do  not  think,  however,  that 

%iiaoh  weight  is  to  be  attached  to  evidence  of  this  nature.     The  aJlera- 

t  ions  in  the  calibre  of  the  vessels  are  so  slight  as  to  leave  great  piny  for 

he  imagination  of  the  observer, — a  source  of  fallacy  which  probably 

ccounta  for  the  diflferent  results  obtained  by  different  investigators. 

^och  more  decisive  proof  i«,  however,  obtainable  fVom  a  study  of 

%)m   arterial  pressure.     I  have  found  that  after  section  of  the  vagi 

xitropino  still  has  the  power  of  raising  very  materially  the  arterial 

'(ireasare.    As  atropine  does  not  augment  the  force  of  the  individual 

vjardiac  boat,  and  as  the  increase  in  the  number  ol  the  car(jiac  pulfia- 

ttoDs  caused  by  it  after  section  of  the  vagi  is  comparatively  slight,  it  la 

exceedingly  probable  that  tho  rise  of  arterial  pressure  just  ppokcn  of 

{j  da«  to  a  contraction  of  the  small  vessels.    This  logical  conclusion 

tecomea  almost  a  certainty  when  it  is  flirthor  known  that  aflor  division 

of  tho  cord,  and  conRe<iuont  separation  of  the  roHftols  from  their  vaso. 

motor  centres,  atropine  is  powerless  to  produce  rise  of  arterial  pro68- 

ura,  a  fact  vouched  fur  by  Bozold  and  IMuchaum,  and  which  X  can 

confirm   (rum   my  own  experiments  (Amer.  Journ.  Med.  Sci,  April, 

1873).    To  this  cumulutivo  evidence  must  bo  added  the  oxpopimentul 

Qitt  noted  by  Bcsold  and  Bloobauin.  that  when  a  small  dose  of  atro- 

lit 
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pine  is  iDJected  into  tlie  carotid  artery — i.e.,  into  the  Taso-motor 
— there  is  an  instantaneous  rise  of  blood -prosiiure.* 

Viewing  atl  theae  facta  together,  I  am  forced  to  give  assent  to  the 
propoeition  that  atropine,  in  not  too  large  amount,  ie  a  stimulant  to  thf. 
vasomotor  centres;  a  conclusion  in  harmony  with  the  action  of  tJie 
drug  on  all  the  other  motor  centres.  All  obucrvcrs  agree  that  in  the 
advanced  stage  of  atropine-poiaonlng,  after  the  blood-prossuro  has  com- 
menced to  fall,  there  ie  dilatation  of  the  eapillarios.  It  ee«ma  moat 
probable  that  this  is  duo  to  a  direct  action  of  the  poison  on  the  muftcu- 
lar  flbres  in  the  coats  of  the  vessels;  for  when  directly  applied  to  the 
web  of  the  frog's  foot,  fttroplne,  after  a  lime,  produces  an  evidently 
paralytic  dilatation ;  and  Bczold  and  Blocbaum  have  found  that  the  arte, 
rial  muscular  coats  in  atro pine-poisoning  finally  lose  their  irritability, 
bat  that  so  long  as  thoy  retain  it,  galvanic  stimulation  of  a  sympathetic 
nerve  docs  not  fail  to  induce  contraction  in  the  tributary  vessels. 

Action  upon  the  Ken?oiis  S>/stfm. — The  delirium  which  is  so  charao- 
toristic  of  atropine-poisoning  shows  that  it  has  especial  relations  with 
the  cerebral  cortex.  Professor  AJbertoni  has  made  a  series  of  experi- 
ments to  doterraino  whether  it  inhibits  or  affocfs  the  motor  powers  of 
the  cortex.  He  finds  that  neither  the  single  large  dose  nor  the  re- 
peated continuous  dose  has  any  power  in  preventing  the  epileptic 
seizure  resulting  in  dogs  from  the  stimulation  of  the  motor  Kone  of 
the  cortex:  enormous  toxic  doses  seem  only  to  render  the  responM 
slower  and  less  vivid  (Arch./.  JKrper.  Path.  Pharm.,  xr.  265). 

In  1862,  Dr.  S.  Botkin  (^Vircfiow's  Arckiv,  xxiv.  85)  found  that 
when  the  vessels  of  a  frog's  leg  were  tied  and  the  animal  poisoned 
with  atropinOj  while  paralysis  developed  iteelf  in  the  ordinary  way  in 
the  uninjured  leg,  the  injured  leg  preserved  its  motility.  He  also  dis- 
covered that  the  nerve  of  the  leg  whose  artery  had  been  tied  trans- 
mitted a  forcible  impulse  to  it«  tributary  muscles  under  the  stimulus  of 
a  galvanic  current  much  weaker  than  could  elicit  the  faintest  response 
from  the  nerve  of  the  opposite  side.  Uo  concluded,  very  logically,  that 
atropine  acts  as  a  paralyzant  to  the  motor  nerve-trunks  thcmsolvea, 
and  also,  since  motion  persisted  in  the  protected  log  after  it  was  com- 
pletely lost  in  ita  fellows,  that  this  influence  of  the  drug  was  exerted 
upon  tho  motor  trunks  before  the  spinal  centres.  These  experiments 
have  been  confirmed  by  Lcmaltro  (Joe.  ciL,  p.  49^,  by  Bo&old  and  Bloe- 
baum  {loc.  cit.,  p.  20),  by  Mouriot  (loc.  cit,  p.  90),  and  by  Praser  and 
others,  who  hare  proved  that  atropiue,  if  in  sufficient  dose,  has  tb^H 
power  of  destroying  tlie  excitability  of  the  efferent  or  motor-nerve  fibre^^ 
but  that  it  must  bo  in  very  large  qiuintity,  so  that  in  mammals  death 
may  bo  caused  by  tho  alkaloid  and  yet  a  notable  amount  of  fanct'cnal 
power  be  retained  by  the  motor  nen'es.    Bczold  and  Bloobaum,  whose 


*  It  (*  proper  tn  state  that  Bnotd  ui'l   Bloebnam  sttrtbato  thU  riM  la  p«johia»I  dUtaib- 
•DM^  (ritbout,  however,  u  U  Memi  to  bis,  gor  I  rcMon. 
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elftbonito  experimonta  ore  espocially  commendable,  afflrra  that  very 
rarely  have  they  been  able  totally  to  destroy  by  atropine  the  fnnctioiml 
power  or  the  motor  nerves,  and  also  have  ehown  that  both  the  norve- 
stora  and  the  peripheral  intra-m,u9Ciilttr  norve-ondings  are  nffect«d.  All 
the  experimenters  agrco  that  no  stage  of  auper-exci lability  preceding 
that  of  deproasion  can  be  discovered. 

Profeeoor  Thos.  R.  Prasdr  discovered  in  18C9  (Trans.  Roy.  Soc 
Edinb.,  XXV.  450)  that  if  a  frog  receive  an  injection  of  about  one- 
thouMndth  port  of  ita  weight  of  atropine,  a  condition  of  perfect 
paralysis  and  abolition  of  reflex  action  comes  on  after  a  time,  and  lasts 
flnom  two  to  four  days,  to  bo  auececded  by  a  tetanic  stage,  with  violent 
convalsions  and  excessive  excitability  of  tbe  reflex  centres.  The  con- 
vnlsions  of  this  stage  have  been  shown  by  Frasor  to  be  spinal,  occurring 
aft«r  section  of  the  cord  in  all  parts  of  the  body.  Dr.  Fraaor  found 
(Kxp.  59.  p.  481)  that  when  he  protected  the  hind  logs  by  tyiug  the 
aorta  at  its  bifurcation,  tetanus  appeared  in  thum  at  a  time  when  the 
anterior  legs  were  completely  paralyzed  and  the  brachial  ncrres  wore 
onablo  to  respond  to  the  galvanic  stimulation.  Again,  ho  was  able  tu 
produce  symptoms  closely  analogous  to  those  caused  by  atropine  by 
injecting  simultaneously  two  poisons,^-one  a  stimulant  to  tlie  cord,  the 
other  a  paralyzant  of  the  nerve-trunks.  These  fhcts  would  seem  to 
prove  that  during  the  paralytic  stage  of  the  action  of  atropine  a  coo- 
vtilsant  condition  of  the  cord  is  masked  by  a  paralysed  state  of  the 
eSbront  nervea.  This  conclusion  is,  however,  invalidat«d  by  certain 
facta  obscrveil  by  Fraser,  and  especially  by  the  recent  researches  of 
Ringor  and  Hurrelt.  Thus,  in  some  of  Fraser's  experiments  the  paraly- 
sis was  at  no  time  sufficient  to  mask  a  tetanus ;  in  exx>erimenta  of  all 
three  observers  the  tetanus  did  not  develop  at  once  in  parts  in  which 
the  nervo-tnmks  were  protected  by  cutting  off  their  blood-supply;  con 
trary  to  the  obsen-ation  of  Frasor,  in  a  number  of  experiments  per- 
formed by  Ringer  and  Murrell,  after  the  aorta  had  been  tied  tetanus 
developed  no  earlier  in  the  protected  than  in  the  unprotected  leg.  In 
some  of  the  exporimenta  of  Ringer  and  Murrell  the  paralyzant  effect 
of  the  poison  passed  off — voluntary  and  reflex  action  returning — before 
the  supervention  of  the  tetaiULS.  These  facts  teem  to  show  that  the 
paralysis  as  well  as  the  tetanus  is  due  to  an  atttion  upon  the  centres, 
the  drag  so  acting  upon  iho  spinal  cord  as  first  to  abolish  and  then  in- 
tensify its  reflex  activity.  The  explanation  of  this  singular  action  can- 
not at  present  be  considered  as  established.  Drs,  Ringer  and  Murrell 
believe  that  both  the  paralysis  and  the  tetanus  are  due  to  a  depressant 
action.  The  theory  is  that  the  normal  cord  has  a  power  of  resisting 
impniflw  received  fVom  the  periphery,  and  especially  of  preventing  ihoir 
wide  propagation  among  the  spinal  centres.  During  the  first  stage  of 
the  atropj no-poisoning  it  is  supposed  that  the  motor  portions  of  the 
cord  are  so  paralyzed  as  to  be  unable  to  form  or  propagate  any  motor 
impulse,  and  hence  the  general  paralysis.    T^ator  on,  however,  the  motor 
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cells  have  bo  far  rocorerod  themBelvee  aa  to  be  able  to  generate  iin- 
ptiUofl  fVeoly,  although  the  i-esiatire  power  of  the  cord  is  Btill  in  abey- 
ance. Consoqaently  a  peripheral  impulse  plays  aa  il  were  at  will  up 
and  down  the  spinal  cord,  and,  instead  of  giving  rise  to  a  mmple  reflex 
action,  gives  origin  to  a  aeries  of  reflex  movemeuta,  involving  all  the 
muBcltfSj  and  constituting  a  tetanic  convulaion. 

The  experiments  of  Leraattre  {lac.  cit.}  indicate  that  belladonna 
exerts  a  similar  paralyzant  and  convulsant  action  in  mammals,  and  Br. 
.^rasor's  investigation  confirms  this.  It  would  seem,  however,  that  in 
mammals  the  convulsant  action  comes  on  more  rapidly  and  ia  less  pro- 
tracted, and  that  the  paralyzant  action  ia  alao  lesa  intense,  than  in  the 
frog ;  so  that  while  the  butrachiitn  poisoned  by  atropine  is  in  the  be- 
ginning paralyzed  and  afterwarda  convulaod,  the  mammal  suffers  from 
convulsions  and  reflex  sposma  oarly  in  the  poisoning,  and  often  exhibits 
ovidoncoa  all  through  of  the  excited  reflex  activity,  The  difforonce  in 
the  action  of  non-fatal  doses  of  atropine  upon  the  frog  ond  upon  the 
mammal  is  grapbieally  expressed  by  the  diagrams,  Figs.  9  and  10,  from 
the  paper  of  Dr.  Fraeor. 

Fig.  9  ropi-esoDts  an  experiment  made  upon  a  dog:  in  it  the  curve 
of  paralyaia,  op,  p„  loavoa  the  lino  of  normality,  AB,  bfiforo  the  curve 
of  spinal  atimulation,  tbo  first  symptoms  being  those  of  paralyaia.  Aa 
she  curve  of  op,  p,  never  reaches  tho  lino  of  complete  paralysis^  CD, 
the  paralytic  action  is  not  sufficiently  great,  in  tbo  hoight  of  the  poison, 
to  prevent  the  mauifostation  of  the  considerable  spinal  stimulant  action. 
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Fig.  10  expreaaos  the  results  of  an  experiment  upon  a  fVog:  in  it, 
although  there  was  some  spinal  stimulant  action,  as  evinced  by  the 
curve  B^  6^  B„,  s,p  and  although  the  paralytic  curve  p.,  p„  p„,  p„,  p„  never 
reaches  the  lino  of  complete  paralysis,  CD,  yet  it  is  monifest  that  the 
paralytic  action  of  the  drug  throughout  the  experiment  maska  and 
covers  up  tho  convulsive  influence. 

It  ia  very  certain  that  in  man  atropine  exerts  this  double  iofluenoe; 
for  the  reoordfl  of  poisoning-cases  are  at  once  the  records  of  convnl- 
aiona  and  of  paralyaia.  It  would  aeom  that  early  profound  paralysis 
oouurs  when  a  very  brgo  dose  cf  the  poison  has  been  taken  in  its  cod- 
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eentrated  &lkaloi<lal  coodition,  and  cotisequoDtly  has  boon  rapidl3'  ab- 
•orbed  and  suddenly  precipitated  upon  tho  nervous  system. 

In  the  experiments  of  Botldn,  roade  by  tyJng  the  vessels  of  the 
frog's  IcgSf  ae  described  on  page  208,  the  investigator  found  that  al- 
though for  a  time  irritation  of  the  fuot  of  the  perfectly  pi\riilyzod  log 
wonld  cause  spasms  in  ihc  opposite  timb  whose  nerve  was  protected, 
yet  later  in  tho  poisoning,  althongh  irritation  of  the  foot  of  tho  pro 
tocted  leg  caused  movements  in  that  leg,  no  irritation  of  the  opposite 
poisoned  foot  was  able  to  induce  any  response  whatever  on  cither  side. 
From   this   he  drew   the  inevitable  conclusion   that,  while  atropine 

ilyses  fir^t  the  motor  nerves,  yet  later  it  acts  also  on  the  afferent 
The  very  beautiful  experiments  of  Dr.  Frascr,  already  quoted, 
ecrtatnly  show  that  the  afferent  nerves  enjoy  a  comparative  immunity 
from  the  influence  of  atropine  in  large  dosoa.  For  when  one  log  of  a 
f>og  was  protected  by  tying  the  crural  artery,  during  tho  period  of 
general  paralysis  any  irritation  of  the  poisoned  leg  would  produce 
immediate  rcHcx  convulHtons  in  the  unpoi»oned  extremity,— a  demoii- 
•tratioQ  that  while  the  functions  of  the  efferent  or  motor  nerves  were 
aaBpPD«l«d  wherever  the  poison  reached,  the  afferent  nerves  retained 
more  or  leas  of  their  activity.  This  of  course  conArms  a  portion  of 
the  experiments  and  oonclosiona  of  Botkin,  and  does  not  disprove  thnt 
atropine  acU  to  some  extent  upon  the  afferent  nerves;  fur  a  very  feoble 
impulae  reaching  the  cord  in  its  excited  condition  would  cause  re&ox 
movements.  Bezold  and  Bloebaum  iloc.  city  p.  20)  have  investigated 
this  subject  by  exposing  the  sciatic  nerves  of  a  strychnized  frog,  im- 
meratng  them  for  a  portion  of  their  course,  the  one  in  a  solution  of 
atropine,  the  other  in  a  solution  of  the  phosphate  of  sodium,  and  then 
testing  the  effect  of  the  application  of  stimuli  in  causing  reflex  movc- 
menta.  The  result  was  not  very  salisftictory,  so  many  sonrces  of  fallacy 
arising — eonrces  not  necessary  here  to  point  out — as  to  vitiate  greatly 
the  experiments.  They  certainly  found,  hoivever,  that  tho  norve-trunk 
pre«erTed  for  some  lime  its  power  of  transmitting  impulse  oven  when 
immersed  in  a  two-and-a-half-per-cent.  solution  of  the  alkaloid.  BozoM 
and  Bloebaum  (p.  35)  also  repeated  the  experiments  of  Botkin,  sub- 
Btantially  confirming  them,  but  showing  that  very  largo  doses  are 
to  affect  seriously  the  conducting  powers  of  tho  afferent 

r«a. 

The  following  experiments  of  Mcuriot  {loc.  cit.,  p.  95)  prove  con- 
clusively thnt  atropine  does  influcueo  the  afferent  nerves.  He  found 
that  if  a  frog  be  bound  tightly  around  tho  body  so  as  to  interrupt  tho 
<!ireaIat{on,  and  Ihen  be  poisoned  by  atropine  in  tho  fj-ont  part  of  its 
body,  at  fi«t  irritations  in  any  part  give  ribto  to  general  spasms,  but 
after  a  time  in  order  to  get  any  movements  of  the  hind  legs  it  is  noccs- 
«ajy  to  apply  an  irritnni  to  them.  Again,  the  hinder  parts  of  a  frog 
were  so  bound  by  ligatures  as  to  cut  off  on  tho  one  side  all  commuoi- 
catioa  except  by  the  nerves,  and  on  the  other  to  learo  free  the  nerve 
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and  the  veeselfi.  A  strong  injection  of  atropioo  wae  then  gi^en,  and 
■when  the  moment  came  that  irritation  of  the  periphery  of  the  leg 
irhoso  circulation  wad  fme  would  no  longer  caase  refiex  epasms,  the 
arteiy  of  this  log  also  was  tierj,  so  that  both  legs,  the  one  atropinized, 
the  other  not,  were  now  connected  with  the  body  of  the  fVog  only  by 
thoir  norvM.  Strychnine  was  given  hypodermically,  and  it  was  found 
that,  while  irritation  of  the  atropinized  leg  had  no  effect,  stimulatioo 
of  the  non-atropinised  leg  gave  rise  to  general  convulsions.  The  whole 
present  oridence  shows  that  atropine  depresses  the  afferent  nervei,  b«t 
much  more  feebly  than  it  does  the  efferent  nerves.  Miss  Mary  Putoam 
(iT.  y.  Med.  Jiec.,  1873)  asserts  that  if  the  genoml  tissue  of  the  &og's 
limbjbe  tied,  the  vessels  and  nerves  being  left  intact^  so  as  to  prevent 
diffusion  of  the  poison  through  the  cellular  tissue,  the  sensitive  nerves 
ore  alone  affected  by  atropine.  As  no  details  of  experiments  aro  given, 
the  matter  rests  eimply  upon  the  assertion  of  Mise  Putnam.  It  is 
very  difficult  to  Imagine  why  a  nerve  should  bo  afToctod  differently  by 
a  poison  when  reaching  it  by  different  routes,  and  equally  difficult  to 
coDceive  how  the  poison  should  reach  more  effoctivoly  the  motor  than 
the  sensitive  nerves  by  difTuHion.  Further,  it  is  also  almost  as  nnrea- 
sonable  to  believe  that  any  perceptible  diffusion  through  the  cellalar 
tissue  fthouW  occur  when  the  aoat  of  injection  is  in  a  distant  part  of 
the  body.  Taking  together  the  facts  that  Mass  Putnam's  assertion  is 
unsupported  by  detailed  experiments,  is  excoedi/igly  improbable,  and  is 
seemingly  opposed  to  an  enormous  masa  of  experimentation  by  some 
of  the  most  experienced  and  able  invcfitlgators  that  have  ever  lived,  It 
seems  to  me  that  it  cannot  be  accepted.  It  is  probable  that  atropine 
acts  upon  the  peripheral  filaments  of  the  nerves  more  quickly  than 
upon  the  main  trunks;  this  is  corroborated  by  Kiss  Putnam,  who  states 
that  she  has  seen  galvanization  of  a  sciatic  nerve  cause  indications  of 
pain  in  an  atropinized  animal  when  the  peripheral  sensation  was  already 
lost. 

There  can  be  no  doubt  that  in  the  higher  animals  atropine  acts  upon 
the  cerebrum  as  it  does  in  man,  producing  the  same  peculiar  delirious 
intoxication  often  ending  in  stupor.  It  is  not  necessary  to  discuss  this 
matter  fiirther,  except  to  remark  that  belladonna  is  not  a  hypnotic. 
The  fact  that  the  exhibition  of  a  remedy  is  followed  by  sleep  in  disease 
is  no  proof  that  the  remedy  is  in  a  proper  sense  a  hypnotic.  Ko  one 
would  give  oyster  soup  such  a  cognomen,  yet  in  cert&in  exhausted 
wakeful  states  of  the  system  such  food  may  bring  back  sound  eloep. 
If  belladonna  ever  acta  as  a  hypnotiCj  it  is  In  this  indirect  way,  by 
removing  some  cause  of  abnormal  wakcAilnoss.  It  can  never  be  relied 
un,  like  opium,  to  induce  sleep. 

Action  on  the  Voluntary  Muscles. — ^The  voluntary  musclca  escape  un- 
Bcathed  in  atropinc-poisoning.  It  is  true  that  Lemattre  has  shown  that 
the  contractility  of  a  striated  ranscle  may  be  destroyed  by  soaking  n 
in  a  very  concontinted  solution  of  the  alkaloid;  but  long  beforo  any 
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such  action  can  take  plac«  in  life  the  animal  is  killed;  ooneequcnti; 
after  death  from  belladonna  the  oontractiUty  of  the  roluutary  musclod 
i«  found  unimpaired. 

Action  on  tlu  AbdominiXl  Canal. — On  the  non-stiiated  muscles  the 
action  of  tbe  drug  id  pronounced,  but  its  exact  nature  is  uncertain. 
Mourtot  states  {he.  cit.,  p.  112)  that  if  tliu  bolly  of  ai»  animal  poisoned 
by  atropine  bo  opened,  the  intestines  will  be  found  undergulng  violent 
cootractioQS,  and  that  belladonna  is  a  powerful  excitant  of  the  nou- 
stnalcd  muscles.  On  the  other  Imud,  Bezold  and  Sloebaum  affirm 
that  they  have  experimented  upon  the  intestines,  bladder,  uterus,  and 
ureters,  and  tlial  in  all  castes  there  is  a  state  of  marked  sedation  fVom 
atropine,  and  that,  whether  a  small  or  a  large  doae  be  used  (Joe.  at.,  p. 
65),  there  are  produced  muscular  quietness  and  relaxation  in  all  these 
oi^ans, — evidences  of  sedation  not  preceded  by  any  sta^e  of  oxcito- 
mont,  and  always  accompanied  by  lessening  of  the  clectro-muscTilar 
•eaaibility.  Thoy  state,  further,  that  by  the  use  of  sufficient  doses  abso- 
lute mudcular  paralysis  of  tbe  organs  above  named  is  induced,  so  that 
the  ftlrongcbt  faradic  currents  are  unable  to  cause  any  motion.  P. 
Kenchel  {Pas  Atropin  rtnd  dtr  Jlemmungsnerven,  Inuug.  Diss.,  Dorpat, 
186S)  has  made  a  most  elaborate  series  of  expeiiments  to  determine 
Iho  effect  of  atropine  upon  the  inbibitory  dbres  of  the  splancLnio 
nerve. 

It  bae  been  shown  by  Pfluger  that  galvanization  of  the  peripheral 
ends  of  tbe  divided  aplancbnica  causes  immediate  arrest  of  the  peri- 
staltic intestinal  movementa,  and,  although  the  subject  has  not  boon 
absolutely  worked  out,  it  is  almost  certain  that  some  of  the  splanchnic 
fibres  are  tbe  inhibitory  nerves  of  the  intestinal  coats.  Kcucbol  has 
found  that  even  when  doees  of  atropine  so  small  as  not  to  affect  dis- 
tinctly tbe  motor  nerves  are  given,  galvanization  of  the  splatichntcs 
fiuls  to  influence  the  intestines,  whose  vermicular  movements  ai-o  still 
active,  and  therefore  that  atropine  paralyzes  the  peripheral  inhibitory 
intestinal  apparatus  precisely  as  it  does  that  of  the  heart.  There  is, 
of  oouno,  a  seeming  disagruument  between  these  researches  and  those 
of  Henriot  and  of  Bezold  and  Bloehauni ;  and  the  apparent  conAision 
is  increased  by  the  assertion  of  Dr.  I.  Ott  {X.  Y.  Med.  Journal,  1883, 
170),  that  minute  doses  of  atropine  prevent  the  production  of  perislal- 
BJa  by  salt  placed  upon  the  intestine,  while  large  doses  exaggerate  the 
action  of  the  salt.  It  would  appear  from  this  that  atropine  first  stimu- 
lates tbe  intestinal  inhibitor}'  ncrx'uus  system,  then  paralyzes  it.  Defoi'e 
the  question  can  ba  t!ettled,  furthor  researches  are  necessary,  but  it  is 
poesiblB  that  all  these  oLservci^s  tsaw  and  rujHirted  coiTectly,  the  diAer- 
encca  being  the  rusult  uf  varying  doses.  It  apf>enrs  certain  that,  in 
l!kiU  doeos,  atropine  paralyzes  the  Hmooth  muscular  tibres  uf  the  intes- 
tino,  bladder,  etc.,  and  it  may  be  that  in  any  dose  it  depresses  their 
artivitj  directly,  but  that,  by  paralyzing  more  quickly  the  inhibitory 
appttrmtua,  it  sometimoe  places  the  inteiiitimil  mui^cular  c-oul  in  such  a 
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pOBition  that  it  will  reepond  more  vigorously  than  normal  to  external 
Btinmli,  and  atao  that  very  minuta  doscB  may  caiiHe  qniel  by  producing 
inhibitory  Btitnulution.  This  view  in  borno  out  by  the  fact  that  tho 
amallost  dose  used  by  Keuchel  was  0.07B  gr.,  by  Ott  0.015  gr.,  both 
obaervera  exporimerting  on  the  rabbit.  When  Ott  used  0.45  gr.  ho  got 
the  same  result  aa  did  Keuchel. 

Action  on  the  Respiratory  System. — Ah  ban  been  stated,  in  man  small 
doacH  of  atropine  produce  no  apparent  effect  upon  the  ro«piration, 
wliereas  largo  (Iohoh  uaually  accoleratc  it.  In  tbo  lower  animals  accel- 
eration of  the  reBpimtion  under  the  simple  toxic  do«o  of  atropine  is 
alpo,  1  think,  tho  gonei-al  nile  ;  but  neither  in  man  nor  in  the  lower  aiti- 
malfi  is  tho  increase  of  the  frequency  of  tho  rcsjiiration  an  absolutely 
constant  phonoinenon.  In  common  with  other  physiologiftts,  I  have 
beretofuitj  caimldercd  Ibo  oQbct  upou  the  respiratory  rate  the  index  of 
the  action  of  the  drug  upou  the  n.«plratory  apparatus,  the  drug  being 
considered  a  resi>irtttory  stimuluiit  if  tho  rate  be  increased,  a  roepiratoty 
doproBHant  if  tho  rato  bo  lessoned.  This  pot^itiou  is,  however,  m&mfeetly 
Absurd,  flinco  the  docreoeo  or  incre&Ae  in  the  amount  of  the  reepirulory 
movements  may  more  than  counterbalance  any  alteratiun  in  tho  fre- 
quency. The  only  pi-oper  test,  therefore,  of  tho  elTect  of  a  drug  upon 
the  respiration  is  the  amount  of  air  whioh  is  moved  under  the  influence 
of  the  drug  (see  II.  C.  Wood,  Journal  of  Physi'oh,  1892).  Researches 
upon  the  ufl'ccl  of  atropine  upon  tho  respiratory-  movement  uf  air  have 
been  made  by  Ilcubach  (Arch.  /.  Exper.  Path.,  viii.),  by  E.  Orlowski 
{Warsckaa  Thesis,  1891),  by  E.  Vollmer  (Archiv  Exper.  Path,  und 
Phami.,  XXX.),  and  by  myself.  The  exi>erimentB  of  Ileubacb,  Orlowski, 
and  Vullruer  were  made  upon  animals  under  the  influence  of  morphine. 
My  own  experiments  were  made  upon  both  normal,  morphinized,  and 
ehloralizcd  dogs.  The  first  effect  of  atropine  in  the  normal  animal  is 
to  greatly  increase  tho  air  movement.  This  primary  excitement  is 
usually  soon  followed  by  a  decrease,  which  is  not,  however,  sufficient 
to  overcome  tho  first  rise ;  so  that  tho  air  movement  remains  for  a 
long  time  distinctly  above  the  norm.  In  tho  chloral  ieod  dog  the  effect 
of  atropine  in  increasing  air  movements  is  constant  and  pronounced. 
In  my  own  experiments  (two  in  number),  as  also  in  Orlowslci's,  with 
a  dog  unrtor  the  influence  of  opium,  no  incroaso,  hut  rather  a  do- 
crease,  in  tho  air  movement  was  the  result  of  injections  of  atropine. 
In  Heubaeh's  and  in  Vollmer's  experiments,  which  were  numerous, 
atropine  distinctly  increased  the  air  movement  in  tho  morphinirod 
dog. 

The  action  of  opium  npon  Iho  respiration  in  (ho  dog  is  at  present 
60  little  nndoi'stood  that  the  question  of  the  contra-action  of  atropine 
and  morphine  is  entirely  apart  from  that  of  the  action  of  atropine. 
The  correctness  of  the  older  teaching,  that  atropine  stimulates  re^pira* 
tion.  seems  to  nie  established  by  the  newer  evidence.  As  it  haa  been 
shown  by  Behold  and  Dloebnum  [toe.  fit.,  p.  59)  that  atropine  afTecta 
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the  respiration  in  the  dog  whose  vagi  have  been  proviously  diriJed, 
the  drag  must  be  comiidered  to  Ite  a  rentri*:  respiratory  »tim»hint.* 

After  vetif  large  fatal  dusids  uf  alroj)ine  thuru  ih  evidently  a  jmral^iiia 
of  that  portion  of  the  peripheral  piicuinog&stric  nerve  which  is  con- 
neetod  with  the  function  of  ret^piraliou  ;  for  if  iu  an  animal  sufTuriiigonly 
fh>iD  a  modoratc  do»o  the  par  vagum  bo  cut,  respiration  '\»  profoundly 
alTectod,  but  when  the  alkaloid  hna  been  more  fVeely  ^iven^  no  marked 
inflaence  is  exerted  upon  the  expiratory  rhythm  by  auction  of  the 
pneumogastrics.  Aa  death  approached  in  belladouua-puisoning,  the 
blood,  which  has  preserved  its  normal  coloration,  may  become  very 
dark,  and  the  patient  may  at  last  die  of  asphyxia, — probably  nol 
entirely  from  failure  of  the  centres  themselves^  but  iilao,  in  port,  fWim 
the  Io89  of  functional  [lower  in  the  rcBpinitory  ner\'es. 

Action  on  the  Glandular  System. — One  of  the  oarliost  and  moat  nota> 
ble  eflbcts  of  medicinal  doses  of  atropine  is  dryness  of  tho  mouth,  due 
to  BQpproseion  of  tho  secretions  of  tho  mucous  and  salivary  glands. 
Tho  action  of  tho  alkaloid  upon  tho  skin  is  similar.  It  can  scarcely  be 
doubted  that  this  arrest  of  secretion  is  nervous ;  and  tho  oxporimenta 
of  Keuchel  indicate  that  it  is  duo  to  an  action  upon  the  peripheral 
Der\-e-tllameutfi.  As  waa  first  discovorod  by  Schifl^  section  of  the 
chorda  tympaoi  is  followed  by  arrest  of  secretion  of  the  submaxillary 
gland,  and  galvanization  of  the  peripheral  end  produces  a  greatly  in- 
craased  flow  of  saliva.  In  Keuchol's  experiments  those  phenomena 
oecunxMi  in  the  unpoiaoned  animal,  but  when  atropine  had  been  ex- 
hibited, galvanization  of  the  peripheral  choida  tympani  was  powerless 
to  excite  secroUoo, — proof  that  the  peripheral  end  of  the  Qer\'e  was 
pftralyxed. 

Elimination. — Alropioo  oacapett  from  the  body  chiefly  through  the 
kidney's,  but  that  it  is  also  found  in  other  eccretiouB  than  the  urine  has 
b*M!u  ttbown  by  S.  Fubini  and  O.  Bonauiii,  who  have  detouted  it  ixi  the 
milk  (Moieschott,  Untertttchungrn,  xiv.,  I8!>2). 

Adion  on  the  Set^rttions.'—Xilar  small  doses  of  atropine  the  urine 
i«  increased, — aometiincs,  according  to  Ifarley,  doubled.  I  am  confi- 
dent, however,  that  this  increaae  varies  greatly,  and  is  not  always 
marked.  AfU*r  very  large  toxic  doees  the  urine  may  bo  at  firKt  in- 
preased,  but  is  usually  lessoned  rcry  early,  and  in  tho  latter  stages  may 
be  entirely  auppres'^ed.f  Mouriot  statofi  that  the  secretion  of  urine 
liaes  and  falls  in  atrapino-poisoning  with  the  arterial  presAure.  The 
ex[tenmentfl  of  Harley  ujiod  men  {toe.  cif.,  p.  214)  would  appear  to 
ahow  that  medicinal  doses  uf  atropine  decidedly  inerenjie  the  solids  of 


*  T1i«  mtftel  of  tsmpQiniuro,  p«]f«b{wl  dI»turbBDce,  etc.,  npoD  tb«  rMplnllon  of  th«  lower 
»iiimkli  If  ao  grMt  thai  only  iiy  lli*  grMtal  narfe  Oan  r«<iiU>lo  fmuIU  be  nuihed,  Hm»y  of 
tb«  difflvvUlH  nra  nrereomn  bj  the  prcriiiuii  oio  of  eblorki,  which  (tNU  «o  «kI  In  omotiniml 
4ifiarhMi(«,  aad  bjt  oioiiiCAialng  an  «iaubl«  umporaturo.  Tb»  ro»d«r  ilcalriag  ft  futlftr  dti- 
eiualmx  af  tbU  tubjpot  i*  nhrnS  to  lh«  iwpor  by  the  wrller  iniiiittuiieil  in  ibe  test. 

t  See  CM*  of  Dr.  Gran  (foe.  n't),  ftlto  of  Dr.  Uorer  (.Ann.  So€.  dt  M4d.  tU  OanJ,  IS?3). 
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tho  urine,  slightly  the  urea  and  uric  acid,  very  markedly  the  phosphates 
and  tho  sulphates. 

In  regard  to  the  soeretiona  of  the  alimentary  canal,  the  action  of 
atropine  ia  very  uncertain.  It  has  been  a  matter  of  traditional  and 
clinical  belief  that  they  were  increased,  and  Harley  gives  some  experi- 
monta  which  he  claims  corroborate  this ;  Meuriot,  on  the  other  hand, 
states  that  they  are  lessened.  I  cannot  tind,  however,  any  experiments 
that  seem  to  me  decisive ;  and  clinical  evidence  certainly  indicates  that 
the  alimentary  secretions,  if  affected  at  all,  are  increased. 

Action  on  the  Temperature. — In  moderate  doses  atropine  causes  a  pro- 
nounced rise  in  temperature,  but  in  very  largo  decidedly  toxic  amounts 
it  lessens  animal  beat.  Thus,  in  the  dog,  Meuiiot  has  obtained  an  aug- 
meulation  of  from  1°  to  3^  C,  and  Dumeril,  Dumarquay,  and  Lecomte* 
of  4°  C.  In  fatal  poisoning  of  the  same  animal,  these  observers  have 
noticed  a  full  respectively  of  Sj^j"  and  3".*  In  man,  Meuriot,  in  tho 
use  of  medicinal  doses,  has  observed  the  temperature  to  rise  J"  to  1^°, 
and  Eulcnbtirg*  ^^  to  ^"-t  Hartey  has  seen  in  man  an  elevation  of 
1«  P.  Drs.  I.  Ott  and  C.  CollmKr  (_Therap.  Gaz.,  Aug.  1887)  have  found 
that  the  increase  of  tho  bodily  temperature  produced  by  atropine  is  in- 
dependent of  the  blood-prosaure,  oc<;urring  both  when  the  pressure  is 
elevated  and  when  it  is  depressed.  They  also  find  that  there  is  marked 
increase  both  of  heat-production  and  of  heat-dissipation,  the  produc- 
tion being,  however,  affected  more  distinctly  than  the  dissipation.  It 
follows  from  these  experiments  that  tho  cause  of  tho  rise  of  tempera- 
ture is  increased  heat-production,  which  is  the  result,  in  all  probability, 
of  an  influence  upon  tho  nerve-centres.  Dra.  Ott  and  CoUmar  believe 
that  this  influonco  is  a  stimulation  of  tho  thormo-genctic  centres  in  tho 
spinal  cord,  and  that  the  rise  of  temperature  is  paralleled  by  that  which 
occurs  in  tetanus.  Tho  final  fall  of  temperature  in  atropine-poisoning  ta 
probably  caused  by  tho  vaso-motor  paralysis. 

Sumnuxrtf. — From  what  has  been  already  stated,  it  is  evident  that 
tho  actions  of  atropine  in  thorapoullc  and  in  toxic  doses  are  in  a  seuao 
quite  differeoL 

lu  full  medicinal  doses  it  produces  a  sort  of  febrile  slate,  with 
dr^'ness  of  the  mouth,  increased  rapidity  and  force  of  the  circulation, 
quickened  respiration,  elevation  of  temperature,  and  secretion  of  febrile 
urine.  Tho  rapidity  of  the  heart's  action  h  duo  to  paralysis  of  tho 
peripheral  inhibitory  nerve  and  to  stimulation  of  the  heart  or  its  con> 
tained  ganglia;  J  the  increased  arterial  pressure  is  caused  by  increased 
cardiac  atttion,  together  with  the  contraction  of  tho  capillaries  producod 
by  excitation  of  the  vaso-raolor  conlres.   The  spinal  cord  is  not  sensibly 


•QaoM  bjr  Mvnriot,  p.  111. 

■\  TbMB  BguTM  kT«  probftbly  all  a(  Ihvin  Cenlignule,  Ihougb  it  ti  not  bo  cUlml  bj  MeurloL 
X  Praf«a*or  Kelehart  «u1m  tb*l  in  tiecptioiiKl  cmau  in  knlm&li  tbe  puls«-titt«  it  dKreM«d.^ 
b;  AtrO|)ln«,  Uiil  btUcTM  Uwt  ibia  U  due  to  »  dcpreuioo  or  tbe  mutor  g&uglia  u(  Uid  h«Mt. 
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affected  by  these  doses ;  tho  motor  and  probably  to  a  much  lees  degree 
the  sensory  peripheral  nerved  sufTur  lusHeoing  of  lUnctional  activity, 
allhoof^h  the  iofluuiicB  of  thurapcuLlc  dottuH  of  atropine  upon  them  miuit 
be  Tory  slight.  If  the  doau  Le  sufficiently  large,  the  cerebrum  is  thrown 
into  a  condition  of  mild  deiiriuni,  reHtiinblin^  that  of  fever. 

Ailer  decidedly  toxic  dosen  of  atropine,  the  blood-presHuro  fallii, 
from  dilatation  of  the  capiUarioa,  owing  to  the  paralyHiH  of  tbmr  mus- 
cular coatH,  and  from  direct  laming  of  the  beart-mu»cle.  Tlio  tempera- 
ture aliMj  falls ;  the  muscular  uyntem  is  relaxed,  and  ticiifiatiou  is  impaired, 
from  the  pareuii)  of  the  motor  and  sensory  nerves  rei^petj lively ;  yet 
convulsions  may  now  occur  from  the  over-activity  of  the  reflex  centres, 
the  predominance  of  paralysis  or  of  convulsions  varying  with  tbe  duee, 
accordingly  as  tbe  deprossiiig  or  tbe  utiinulatiiLg  influence  is  the  more 
powerful.  Delirium  precedes  etupor,  which  in  turn  precedes  death, 
from  asphyxia,  caused  by  depression  of  the  respiratory  centre  and  of 
tbe  motor  nerve-trunks,  or  very  rarely  from  syBCopo,  caused  by  failure 
of  tbo  cardiac  muscle. 

Local  Action, — It  is  evident  that  when  belladonna  is  applied  to  a 
port  it  must  act  locally  as  a  paralyzant,  no  doubt  overpowering  the 
capiU&ry  walls,  the  sensory  and  motor  nerves,  and  oven  muscular  and 
glandular  cell-action ;  for,  except  in  tbe  case  of  the  latter,  experimental 
evidence  has  already  been  brought  forward  to  prove  that,  locally  and 
freely  applied,  belladonna  is  a  sedative  poison,  and  clinical  ovidonco 
point«  very  strongly  to  its  exerting  a  similar  influonco  upon  gland-cells. 
A.  Zeller  (  Yirchotic's  Archiv,  Ixvi,  384)  has  found  that  a  onc-per-con*^ 
solution  of  atropine  brought  in  contact  with  the  blood,  ontaide  of  the 
body,  has  a  decided  inflnonco  in  arresting  the  movements  of  the  cor- 
puscles. 

Action  on  the  Eye. — Atropine  placed  in  tbo  oyo,  or  given  internally, 
dilates  the  pupils  of  all  animals  except  birds.  Accompanying  this 
mydriasis  are  paralysis  of  accommodation  and  an  alteration  of  iiiti-a- 
ocular  pressure.  lu  regard  to  tbe  latter,  the  subject  ie  so  intricate  that 
eren  the  spodalists  differ  in  their  views  concerning  it,  and  I  must  refer 
the  reader  to  special  treatises  upon  it.  The  latest  research  with  which 
I  am  acquainted  is  tiiat  of  Holtske  (Archiv  fur  Phj/^iol.,  1885,  664),*  who 
states  thot  tlu)  atropine  plainly  by  its  own  action  leseena  tbe  intro-ocular 
pressure,  but  that  it  subsequently  increases  it  by  the  dilatation  of  the 
pupil  which  it  causes. 

Before  discuseing  briefly  the  action  of  atropine  apon  the  pupil,  the 
fact  that  a  recent  American  female  writer  has  reasserted  the  old  theory 
that  the  movements  of  the  iris  are  due  to  erectile  tissue,  or,  in  other 
vords,  to  its  blooil-vessels,  seems  to  render  necessary  a  few  words  as  to 
the  real  motile  power  of  the  part.    In  the  first  place,  it  is  an  indisputa- 
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blo  anatomical  fact  that  the  iris  la  largely  composed  of  muscolar  fibrei» 
and  it  ie  a  simple  common-sense  deduction  that  the  muACular  fibres  are 
tboro  for  the  purpose  of  causing  motion,  especially  ninoe,  Ja  many 
animals^  it  can  bo  readily  demonstrated  that  while  some  of  these  fibres 
are  circular,  othere  are  radiating,  so  that  by  position  they  become  an- 
tagonistic. The  paper  of  Dr.  Arit  (Archio  fUr  Ophtftatmologie,  1869) 
Bocms  to  mc  decisive.  In  a  very  elaborate  series  of  experiments  il 
was  found  that  whca  the  upper  cervical  ganglion  was  stimulated  the 
pupU  dilated  long  before  any  influence  upon  the  vessels  was  detected, 
and  that  on  cessation  of  the  stimiUation  the  pupil  became  uatural  long 
before  the  spasm  of  tho  vessels  yielded;  to  my  mind  a  proof  that  the 
ganglion  has  fibres  other  tban  vaso-motor, — fibres  which,  control  tbo 
mu-scular  actions  of  tho  iris,  and  are  more  sensitive  than  tho  voso-motor 
filamunlH  ;  and,  secondarily,  a  proof  that  the  movements  of  the  iris  are 
not  due  to  movements  of  the  blood-voasols.  Space  cannot  bo  afforded 
In  the  present  work  for  a  further  discussion  of  this  subject.  The  reader 
is  respectAiIIy  referred  for  further  information  to  books  on  the  physiol- 
ogy of  the  eye,  and  especially  to  Engclhardt's  paper,  Beitrdge  zur  Lehre 
von  den  Bewegumjen  der  Iris  (  Untersuch.  am  dem  phy&iolog.  Laboratorium 
in  WUnburg,  Theil  ii.). 

In  considering  the  action  of  belladonna  upon  the  eye,  it  is  necoBsaiy. 
to  view  separately  its  influence  when  applied  locjilly  and  when  given 
Internally;  and  I  shall  consider  these  influences  in  tho  order  in  wbioh 
they  bore  stand. 

It  may  be  first  assorted  that  the  dilatation  induced  by  tho  local  ap- 
plication of  belladonna  or  of  its  principles  is  a  nervous  phenomenon,  and 
not  due  to  a  direct  action  of  the  drug  upon  tho  muscular  fibres  of  the 
iris;  for  as  all  of  these,  both  tho  radiating  and  the  circular,  are  of  th<* 
same  nature  (non-striaUd  in  mammals),  their  antagonism  is  simply  due 
to  position ;  and  it  seems  inconceivable  that  mere  position  should  affect 
the  relations  between  a  muscle  and  a  drug.  Moreover,  decisive  proof 
is  afforded  by  the  experiments  of  Bernstein  and  Dogiel,  who  found  that 
while  galvanic  irritation  of  the  oculo-motor  nerve  was  unable  to  caaa» 
contraction  of  the  pupil  in  the  atropinized  eye,  yet  when  the  electrod' 
wore  applied  to  the  eyes  in  such  a  way  os  to  affect  directly  the  iris, 
contraction  occurred, — phenomena  explainable  only  by  the  theory  that 
the  nerve-endings  wore  paralyzed,  while  the  muscle  was  unaffected.  Of 
tho  truth  of  this  obi*en-alion  there  can  be  no  doubt,  as  it  has  been  con- 
firmed by  Dr.  G.  Engelhardt  (  Untersvch.  aus  dem  physiolog.  Laboratoriwn 
in  Wunburg,  Thcil  ii.  3.  321). 

Tho  statement  first  made  by  Wharton  Jones  (Med  Time^  and  Oax., 
18ft7),  that  the  roawn  otropino  does  not  dilate  the  pupils  of  birds  is  that 
thoir  iridcs  hove  no  radiating  tibres,  has  been  disproved  by  Iho  beautiful 
anatnmifinl  researches  of  Alex.  Ivanoff  and  Alo.x.  llollett  (^Archtv  fur 
Ophthafm.yXoi.  XV.  p.  1),  confirmod  by  Jobunnos  Diegol  {Max  Schultse's 
Archivf&r  Microscop.  Anat.^  Bd.  vi.  Ileft  i.,  1870),    Although  Profe 
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Dond«n  (Accommodation  and  He/raction,  iscw  Syd.  Soo.  ed.,  p.  584)  saya 
thai  the  pupillary  action  of  atropino  "  is  slij^bt  in  birds,  in  whom  it  was 
formerly  orerlooked,"  in  my  own  experimente  the  most  ihorougk  uppli* 
eatioD  of  Tery  strong  solutions  to  the  cyeo  of  pigeons  has  bad  no  dis* 
tinct  effect  In  previous  editions  of  this  book  I  ventured  the  sunniM 
that  the  tack  of  action  of  atropine  upon  the  irides  of  birds  might  be 
due  to  the  muscle  being  of  the  striated  type.  According  to  tUo  uxj>cri- 
mentfi  of  Szpilman  and  Luchsinger,  this  supposition  is  correct.  In  tho 
iBMphagus  of  the  biixl  tho  muscle  ia  non-striated,  and  atropine  para* 
lyzea  it ;  in  the  oesophagus  of  the  rabbit  the  muscio  is  etri&lod,  and 
atropine  baa  no  action ;  in  the  cat  a  portion  of  tho  <csophaguB  has 
smooth  muscular  fibres,  a  part  striatod,  and  tho  former  is  paralyzed, 
tlie  latter  unaffected,  by  atropine  (Arch./,  d.  Ges.  Physiol,  xxvi.  460). 

Tho  dilatation  of  the  pupil  by  the  local  application  of  atropine* 
ia  certainly  independent  of  any  nerve-centres  farther  back  than  the 
ojliary  ganglion.  This  is  proved  by  the  following  facts.  Claude  Ber- 
nard {Physiol,  et  Pathol,  du  Syst^me  wrrt-wx,  Paris,  vol.  ii.  p.  212)  and 
Lemattre  (toe.  cit.)  both  have  fbund  that  atropine-mydriasis  occurs  in 
aiiim:ilti  alter  section  of  the  oculo-motor,  and  I  have  seen  it  in  coses  of 
oorapIet«  oculo-motor  paralysis  in  man.  It  also  takes  placo  al^er  sec- 
tion of  the  trigeminus  or  of  the  cervical  sympathetic,  or  of  both  of 
these  nerves,  as  is  shown  by  the  testimony  of  numerous  observers  and 
by  my  own  experiments.  In  man,  I  have  seen  it  after  paralysis  of  tho 
sympathetic  (Phila.  Med.  TiiMi,  vol.  i.  p.  290).  Tho  dilatation  of  the 
pupil  by  tho  local  application  of  atropine  is  independent  not  only  of 
the  central  nervous  system,  but  also  of  the  ciliary  ganglion,  and  it  ia 
therefore  due  to  an  action  exortod  directly  upon  the  nervf-endings  in  the 
iris.  The  experiments  of  lionmtein  and  Dogiel,  confirmed  by  Kngel- 
hordt,  already  quoted,  are  in  tboroselvcs  almost  enough  to  establish  the 
truth  of  this  proposition.  More  direct  ovidonco  is  not,  however,  want- 
ing. Thus,  Vierordtf  has  found  that  atropine  locally  applied  causes 
mydriasis  after  tho  removal  of  the  ciliary  ganglion.  Professor  I.  Hoppe 
{Die  JitTBenwirhin^en  der  JJeilmittel,  Leipeic,  1856,  Heft  ii.  S.  179)  has 
ditiouvercd,  and  Y.  VaU'utin  (  Versuch  einer  physiolog.  Patholoyie  der  JTtr- 
ven,  Leipsic,  1864,  Abtbcilung  ii.  S.  3G8)  has  confirmed  the  discovery, 
that  iu  tho  oye  of  tho  &og  removed  from  tho  body  atropine  will 
produce  dilatation  of  the  pupil.  According  to  Burelli  {JSdinb.  Med. 
Joum.,  Nov.  1871),  niydnusin  is  prmluccd  by  the  alkaloid  wlicn  applied 
to  the  eye  of  a  man  juHt  duad.  Lastly,  tliu  presence  of  tho  alkaloid  in 
the  humors  of  the  atropiuizcd  eye  has  been  proved  by  numerous  ob- 
servers, among  whom  may  be  mentioned  Lemattro  (loe.  cit.,  p.  55)  and 


■  Coutf«ctfun  or  tfaa  [tu|>tl  tmforc  diUution  DotiiMd  la  <logi  (R««m)  *nd  rubblli  (Rom> 
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Professor  Bonders  (Joe.  eit.,  p.  588),  who  have  found  that  tho  liquids 
removed  frura  uueh  au  ey^e  ara  capable  of  causing  dilatalion  of  tho 
pupil  of  another  eye. 

It  having  boon  demonstrated  that  the  mydriaaia  of  the  atropioized 
eye  ia  the  result  of  an  action  upon  the  peripheral  nerve-fibres,  the  ques- 
tion arisefj,  Are  the  enda  of  the  oculo-motor,  the  contractor  of  the  pupil, 
paralyzed,  or  are  the  ends  of  the  sympathoiJc,  the  dilator,  stimulated, 
or  is  there  a  double  influence,  both  of  these  actions  occurring  ?  Both 
Dondors  (loc.  cit.,  p.  589)*  and  Stellwag  von  Canon  (loc  cit.-,  p.  92)  insist 
that  the  paralysia  of  accommodation  is  proof  of  panilysia  of  the  oculo- 
motor nerve,  and  it  seema  to  me  they  do  so  with  truth.  However  this 
may  he,  there  is  abundant  direct  proof  that  the  oeulo-motor  fibres  aro 
paralyzed,  since  the  experiments  of  GrQnhagen,  which  prove  that  gal- 
Tamxation  of  the  exposed  ocnlo-motor  norvo  does  not  affect  the  alro- 
pinizod  pupil,  hare  boon  confirmed  by  Engclbardt  {loc.  cit.,  p.  321)  and 
by  Roasbach  and  FVohlich  {Pharmak.  Untasuchungcn,  Wttrzburg,  i.  6). 

In  artificial  mydriasis  there  is,  then,  undoubtedly  peripheral  pal^ 
of  tho  oculo-motor.  Tho  question  arises,  Is  there  also  stimulation  of 
tho  dilating  nervo?  Ttie  evidence  as  to  this  is  not  so  positive,  but  to  my 
mind  indicates  voiy  strongly  that  there  is  such  an  action.  Clinical  ex- 
perience certainly  shows  that  tho  dilatation  produced  by  a  mydriatic  is 
not  merely  a  passive  movement  of  relaxation,  but  is  active,  capable  of 
teiuring  up  inflammatory  adhesions  oven  when  of  some  firmness.  Again, 
tho  dilatation  that  occure  after  the  paralysis  of  tho  oculo-motor  nerve 
in  man  and  after  its  desti'uctioa  in  animals  is  not  at  all  equal  to  that 
produced  by  atropine,  and,  indocd,  can  bo  largely  Increased  by  the 
action  of  the  drug;  further,  in  the  eye  separated  entirely  fVom  the 
nerve-ceutres  (see  above)  atropine  still  causes  a  wide  dilatation;  facts 
which  necessitate  the  belief  either  that  the  alkaloid  acts  upon  the 
sympathctio  fibrlll£o,  or  that  the  peripheral  fibres  of  a  nerve  aro  in 
themaelves  De^^'e•contrcs,  acting  upon  the  muscle  of  themselves  even 
when  separated  A-om  their  centres. 

It  has  been  urged  against  the  view  here  taken  that  even  the  widest 
artificial  mydriasis  ia  increased  by  galvanisation  of  the  sympathetic. 
Do  Ruiter  states  the  contrary;  but,  since  GrOnhagen,  Hlrschmann, 
and  Engelhardt  separately  aOIrm  as  the  result  of  personal  experiment 
the  correctness  of  the  assorted  fact,  it  must  be  accepted.  Granting 
its  truth,  I  do  not  think  it  warrants  the  deduction,  since  jt  h  con- 
ceivable that  an  agent  may  excite  the  peripheral  filaments  of  a  nerve 
greatly,  and  yet  not  to  such  a  point  that  they  shall  be  incapable  of 
ftirihor  excitation. 

In  conclui^ion,  tho  action  of  atropine  applii-d  to  the  eye  may  be 
summed  up  as  follows:  the  my<lnasis  Is  the  result  of  n  direct  influence 
upon  the  pi.'ripht.'ra]  nerve-fibres,  thoau  of  the  oculo-motor  being  oer- 
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talnly  paralyuMl,  those  of  the  aympathetio  and  iU  ally  the  trtgeminne 
being  probably  excitod. 

In  rogard  to  tho  constitutional  action  of  atropino,  it  is  evident  that 
when  tho  alkaloid  is  adminiRtorcd  intomally  thoro  are  only  foar  possi- 
ble ways  in  which  it  can  caurte  mydriasis,  and  that  these  are  aa  follows: 
1.  By  acting  alone  on  tho  sympathetic  centros,  as  a  Btimulant.  2.  By 
acting  alono  on  tho  ocnio-motor  centres,  as  a  paralyzant  •  3.  By  com- 
bining those  actions.  4.  By  being  cRiried  to  tho  eye,  and  acting  as 
though  locally  applied. 

Authors  are  greatly  at  Tariance  in  their  conclnslons :  thus,  Harley 
(TA*  Old  Vegetable  Neurotics)  and  Ilaydon  {Dublin  Quart.  Jovrn.t 
August,  1863)  may  be  cit«d  as  in  favor  of  the  first  view,  and  Budge 
( Ueber  die  Bevoegung  der  Jris,  1855),  Braun  (Archiv  fur  Opfdhalm.^  Bd. 
V.  Abth.  ii.),  and  nirschmann  (R^ichert's  Archio,  18G3)  as  favoring  tlio 
Becond.  Koither  the  first  nor  tho  second  view  is,  howoror,  tenable : 
the  first,  becauao  of  a  fact  which  has  boon  assorted  by  authorities  and 
which  I  have  oxpori mentally  corroborated,  namely,  that  atropino  given 
hypodormically  causes  dilatation  of  tho  pupil  afler  section  both  of  the 
trigeminus  and  of  the  sympathetic  in  tho  nock ;  the  second,  for  tho 
reaaoo  that  after  section  of  tho  oculo-motor  in  animals,  or  aflor  com- 
plete paralysis  of  tho  oculo-motor  in  man,  the  mydriasis  is  much  lesa 
than  that  of  atropino-poiaoning. 

In  regard  to  the  third  view,  I  have  noticed  that  the  dilatation  of 
the  pupil  nnder  the  constitutional  action  of  the  alkaloid  after  section 
of  tho  cervical  sympathetic  is  still  greater  than  that  which  is  normally 
produced  by  oculo-motor  paralysis.  At  my  solicitation,  Dr.  T.  G.  Mor- 
ton, of  this  city,  cut  down  to  the  optic  nerve  in  a  rabbit  and  divided 
all  the  structures  about  it.  The  pupil  contracted  very  mnch  at  tho 
time;  the  cornea  was  not  sensitive,  but  recovered  itit  sen^titireness  in 
part  after  some  days.  Atropine  given  hypodermieally  dilated  the  eyo 
very  markedly,  but  not  nearly  to  the  extent  of  the  other  eye.  If  in 
this  oxperimont  all  tho  ciliary  nerves  were  really  cut,  the  proof  U  con- 
clusive that  tho  mydriasis  ts  not  of  contrtc  origin  ;  tho  reason  that  the 
papil  did  not  dilate  so  freely  as  tho  other  being  the  strong  contracting 
iufiuonce  it  was  under,  aud  the  gi*cat  reduction  in  the  amount  of  blood 
— i'.*.,  tho  amount  of  atropino— entering  the  eye,  owing  to  the  division 
of  the  blood- voaeols. 

An  es{>erimcnt  of  Lomatlro,  if  it  bo  accurate,  is  also  conclusive  in 
proving  that  the  action  of  tho  mydriatics  upon  the  pupil,  even  when 
administcnKi  internally,  is  a  peripheral  one.  llo  succeeded  in  pro- 
ducing mydriasis  in  normal  cyca  by  placing  in  (hem  fqueous  humors 
lakou  from  dogs  poisoned  with  atropine,  and  even  from  a  fcetus  whose 
dam  had  been  killed  by  iho  alkaloid.  Dondwrs,  however  (/oc.  cit.,  p.  689), 
failed  to  get  the  dilatation  j  and  two  or  three  experiraouta  have  yielded 
me  the  aamo  negative  result.  It  requires  no  elaborate  argument  to 
prove  that  in  this  ca^e  a  negative  result  does  not  overpowt't  a  previ- 
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OUB  positive  one :  etill,  the  experiments  of  Lomattro  need  oonfirmatiOQ. 
In  the  Pennajlvania  Hospital,  under  the  care  of  Dr.  Morton,  not  long 
since,  I  aaw  n  man  who  had  been  wounded  by  a  railroad-accident  in 
Buch  away  that  the  whole  of  the  temporal  bone  anterior  to  the  potrous 
portion  was  thrust  into  the  aide  of  the  head :  there  was  complete 
paralysis  of  the  facial,  of  the  trigominda,  and  of  the  oculo-motor,  as 
eoultj  be  readily  demonstrated  upon  the  man,  who  lived  some  months, 
finally  dying  suddenly  of  abftcess  of  the  brain.  The  carotid  canal  was 
BO  proased  upon  that  the  sympnthotic,  which  passed  upwards  through 
it  to  the  eye,  must  have  alao  boon  paralyzed.  The  eye  was,  as  prove^i 
by  the  autopsy,  separated  ft-om  all  connection  with  the  nerve-centres, 
and  yet  when  atropine  was  given  hypodormically  the  pupil  dilated. 
The  proof  seemed  complete  that  the  mydriasis  was  owing  to  a  periph- 
eral action. 

Our  knowledge  of  the  action  of  atropine  upon  the  pupil  may  be 
Bummod  up  as  follows.  Atropine  applied  locally  causes  mydriasis  by 
imralyziug  the  poiipheral  ends  of  the  oculo-motor  nerve,  and  probably 
by  alimiilaling  the  purijdienil  ends  of  the  sympathetic.  Atropine  given 
iuternally  eausea  mydriasis,  not  by  inlluoQcing  the  nerve-centres,  but 
by  being  carried  in  the  blood  to  the  eye  itself  and  there  acting  precisely 
aa  when  applied  locaUy. 

TttJiRAPEUTics. — The  results  of  clinical  experience  are  in  strict  accord 
with  what  is  known  of  the  physiological  action  of  belladonna.  The 
chief  indication  for  its  use  is  to  relax  spasm.  In  the  case  of  voluntary 
muscles  its  powers  are  comparatively  feeble,  except  when  it  is  thrawn 
direcily  into  the  muscle  affected.  In  this  manner  Dr.  S.  Weir  MttchoU 
(^Tnjuries  of  Nerves,  Philadelphia,  1872,  p.  258)  has  obtained  verj-  marked 
relief  in  the  fearful  epasms  fuliowiiig  nen'e-wounds,  aud  Dr.  J.  3L  Da 
Costa  in  rheumatic  spaam  (^Pennsj/lvaniti  JIosp.  Jiep.,  18C8).  The  benefit 
derived  is  evidently  due  to  the  depressing  effect  of  the  drug  upon  the 
terminal  nerve-filaments,  with  which  it  oomee  in  direct  contaot,  and 
to  a  certain  extent  altio  upon  the  muscle  itself.  When  given  by  the 
mouth,  so  Hmall  an  amount  of  the  remedy  reachee  the  diseased  part  aa 
Bcarcely  to  affect  it,  and  very  little  or  no  relief  follows.  As  has  been  pre. 
Ttously  shown,  the  non-stnated  musi'lcs  are  more  affected  by  belladonna 
than  are  the  striated,  and  cllnit^ally  the  drug  is  found  to  be  even  more 
ellicaeioua  in  spasm  of  the  involuntary  than  of  the  voluntary  muscles  • 
in  Buch  cat^es  it  is  often  of  value  used  internally.  It  may  be  thus  ad> 
ministered  in  lead  colic^ — in  simph  spasmodic  colic, — in  spasmodic  dy$. 
menorrhaa^ — in  spasmodic  constriction  of  the  bowels  with  obstinate  eoii' 
stipatioii,—m  laryngismus  stridulus, — in  nervous  cough, — in  asthma, — in 
hiccough, — in  whooping-cough, — in  which,  as  originally  advised  by  Bre- 
tonneau,  it  bos  been  largely  used  and  is  one  of  Iho  bc.«tt-known  reme- 
dies ^  also,  even  in  the  spasms  accompanying  tlie  passage  of  renal  and 
bitiartf  calcul'\  where  of  course  it  often  fails.  Wherever  it  is  possible, 
bowflver,  it  should  be  used  locally  in  spasm  of  tbo  involuntary  as  well 
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AS  of  tho  volnntarj  ntusclos.  Thiia,  in  spasm  of  the  urethra^  tho  oint- 
ment should  be  rubbed  in  along  the  canal ;  in  rigid  as  uteri,  the  extract 
nhould  be  applied  direct}/  to  the  os ;  in  asthma,  belladonna  Hhould  bo 
inhaled,  bj  means  either  of  the  cigarette  or  of  the  atomisation  of  a 
decoction  of  tho  leaves ;  in  spasm  of  the  sphincter  ani  from  fissure  or 
other  canae,  it  ehoutd  be  applied  directly  to  the  part  by  poultice  or 
ointment.  Under  the  preeenl  indication  may  be  conaidopod  tho  nee  of 
the  remedy  in  constipation.  In  doses  of  one-quarter  to  ono-half  grain 
of  the  extract,  belladonna  ia  of  great  aerrico  as  an  addition  to  laxative 
pills. 

It  is,  no  doubt,  by  relaxing  epasm,  or  rather  by  lessoning  irritability, 
that  belladonna  acta  in  that  foitn  of  incontinence  of  urim  wbich  ig  seen 
generally  in  children.  It  has  been  taught  that  this  affection  is  duo  to 
a  relaxation  of  tho  sphincter,  but  often  tho  real  cause  is  an  initability 
of  the  bladder,  bo  that  spasmodic  contraction  occurs  under  the  stimulus 
of  a  small  portion  of  urine.  Toxic  doses  of  belladonna  cause  a  paralytic 
ret«Dlion  of  oriae  by  the  local  action  of  tho  atropine  in  the  unuo  upon 
the  bladder.  It  is  needless  to  point  out  more  iu  detail  how  the  indi- 
calioDB  in  incontinence  are  met.  In  these  casos  the  drug  must  be 
gireu  in  as  large  dof>es  as  tho  system  will  bear,  and  tho  impretisiun 
should  be  maintained  for  weeks.  Usually  the  dose  has  to  bo  steadily 
increasod. 

To  relieve  Pain, — Physiologicallj'  viewed,  atropine  should  bo  of  littlo 
value  for  this  purpose;  and  I  think  clinical  evidence  boars  this  out. 
Dr.  Mitchell  has  had  probably  the  best  opportunities  ever  afforded  for 
testing  this,  and  he  says  decidedly  that  it  is  of  little  nee  in  severe  suf- 
fering. My  own  experience  is  to  the  same  effect.  There  is,  however, 
considerable  evidence  of  ita  value  in  neuralgia,  but  it  is  chiefly  as  to  its 
iifflcicncy  when  injected  immediately  in  tho  neighborhood  of  a  painful 
iiorve,  or  applied  as  inunction  over  its  course  when  superficial.  In 
Wge  quantity,  belladonna  certainly  affects  the  afferent  nerves,  and, 
used  08  above,  may  readily  relieve  pain.  It  is  very  probable  also  that 
at  times  it  euros  neuralgia  by  modifying  the  circulation  in  the  affected 
lart.  Though  these  things  be  so,  yet  belladonna  is  almost  immeasurably 
below  opium  as  an  analgesic.  In  some  forms  of  neuralgia  with  spasm 
it  is  of  service  by  a  double  action. 

To  impresii  the  Heart  and  Blood-VetseU. — Under  the  idoa  of  its  con- 
tracting the  blood-ves&cls,  belladonna  bb«  been  highly  commended  by 
L»r.  Harloy  (loc.  cit.)  in  pneumonia,  acute  nephritis,  and  various  oihor 
acute  diaoaacs.  I  have  bad  no  experience  with  it  in  these  affections, 
but  the  published  accounts  do  not  seom  to  mo  to  indicate  that  it  is 
of  equal  val&c  witb  other  remedies  or  combinations  of  remedies.  In 
cbronic  albuminous  nt-phritis  I  have  tried  it,  as  recommended  by  Dr. 
Horley  {lot:,  cit.),  but  have  failed  to  derive  any  advantage  from  it.  In 
ordinary  st>re  throat  it  does  good  by  acting  upon  the  blood-veosela  and 
by  relaxing  tho  pharyngeal  muscles.    It  may  possibly  be  of  use,  given 
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before  Ibe  administration  of  chloroform,  to  prevent  cardiac  inhibitory 
i»rr«at.    (See  Brit.  Med.  Jovrn.,  1880,  ii.  620.) 

Aa  a  Btimul&iit  to  the  circulation,  belladonna  has  probably  noi 
boon  employed  aa  much  as  it  ought.  Dr.  Graves,  however,  commendi 
it  especially  when  the  pupil  is  contracted  in  typhus  fever,  and  it  has 
been  used  with  asserted  advantage  in  erysipelas,  aearUt  fever,  etc.  Iq 
cases  of  sudden  collapse  occurring  in  acute  disease  and  marked  by 
falling  of  the  tum^ferature  below  normal,  with  great  loss  of  the  arte- 
rial teusiun  and  fVeo  sweating,  atropine  is  of  the  greatest  value.  Sucb 
uullapso  iH  not  Infrequent  iu  young  children  in  the  advanced  stages  uf 
pneumonia,  pleurisy,  or  other  pulmonic  disease,  and  is  also  prone  to 
happen  in  puerperal  mania  and  similar  maniacal  states  occurring  ia 
exhausted  patients.  It  ia  similar  in  its  character  to  that  which  is  pro 
ducod  by  perfuratiuus  uf  the  stumncb  ur  intestine  or  as  the  result  of 
surgical  or  accidental  traumatisms.  It  is  a  condition  of  shock  in  which 
the  loss  of  tomperatxiro  is  chiefly  the  result  of  vaao-motor  paralysis. 
In  surgical  cases  also  it  is  probable  that  excessive  pncuraogastric  in 
hibition  is  present.  Proper  treatment  of  this  condition  consists  chiefly 
in  the  trco  qbo  of  external  heat,  tbo  hypodermic  injection  of  atropioo 
and  of  the  tincture  of  digitalis,  and  the  intcrDal  administration  of 
alcoholic  stimulants :  of  all  these  drugs  atropine  is  probably  tho  most 
valuable. 

To  arrest  Secretion. — Arresting  eoerotion  of  tho  salivary  glands  by 
paralyzing  tho  extreme  bmnches  of  tbo  chorda  tyuipani  has  already 
booD  shown  to  bo  a  physiological  action  of  bclladonua,  and  it  follows 
from  this  that  tho  drug  should  bo  useful  in  pfynlism.  I  have  tried  it  in 
Bcvoral  cases  of  mercurial  salivation,  and  found  that  it  arrodts  almost  at 
once  tho  discharge  of  saliva,  and  seemingly  faeilitatoe  greatly  tho  return 
to  health.  In  colliquative  sweats  it  was  originally  rocommondud  by  Pro- 
fossor  Dtt  Costa  (Phila.  Med.  Times,  Feb.  15,  1871),  and  I  have  found 
it  of  very  groat  sorvico.  A  flill  dose  of  belladonna  extract,  or  ono- 
sixtieth  to  one-eightieth  of  a  grain  of  atropine  used  hypodormicully,  at 
bedtime,  will  very  frequently  prevent  tho  usual  night-sweat.  In  colliqua- 
tive diarrhcea  it  has  been  recommended  by  }li.  Delpngc,  and  verj'  probably 
will  be  found  of  service. 

Inunctions  of  tho  breast  with  belladonna  ointment  arc  habitually 
employed  for  tho  purpose  of  arresting  the  secretion  of  milk,  and  in  the 
experiments  of  Ilammcrbachcr  ujwn  a  goat  atropine  given  internally 
loaeencd  tho  secretion,  especially  of  the  watei-y  purtiuns  of  tho  milk 
(Areh.f.  Gesammt.  Physiol.,  xxx'm.  228). 

Employment  in  Poisoning. — It  is  stated  that  as  far  back  as  1570  ii 
was  asserted  that  opium  and  belladonna  am,  in  their  influence  upon 
tho  system,  antagonistic.  In  the  early  part  of  tho  prc^nt  century 
thoir  employment  as  counter-poisons  was  again  brought  prominently 
before  the  profession;  but,  although  a  few  scattered  earlier  reourds  of 
their  use  as  such  ejciet  in  medical  literature,  it  was  not  until  tho  paper 
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of  Dr.  Wm.  Y.  NorriB  appeftrcd  {Amer.  Joum.  Med.  Sei.,  Oct.  1862) 
that  general  ntteotion  was  attracted  to  tho  subject.  Since  this  publi> 
cation,  very  many  cafles  of  the  use  of  the  one  medicine  in  poisoning 
■  by  the  other  have  been  published.  Tho  opposite  actions  of  bell»- 
'  donna  and  of  opium  upon  the  pupils  no  doubt  first  suggested  tha  idea 
of  their  antagonism ;  but  in  the  light  of  recent  experimonts  theso 
apparently  opposite  effects  upon  the  eye  cannot  be  considered  as  proving 

tany  antagonism  between  the  drugs,  since  the  dilatation  is  due  to  a 
peripheric  and  the  contraction  to  a  centric  inflncnce.  In  an  investi- 
gation by  Dr.  J.  Hughes  Bennett  {Brit.  Med.  Jorxm,,  1874,  ii.  547), 
»  twenty-one  rabbits  received  what  previous  esporimentation  had  shown 
to  be  a  fktal  dose  of  meconate  of  morphine  (10  grains),  and  afterwards 
I  sulphate  of  atropine ;  six  recovered  ;  and  of  these  six,  four  some  weeks 
aftoTwards  were  killed  by  a  doee  of  10  grains  of  the  morphine  salt. 
£leT«n  rabbits  received  a  dose  of  sulphate  of  atropine  (1|  to  2  grains), 
aod  afterwards  10  grains  of  tho  meconate  of  morphine ;  seven  recov- 
ered, and  some  wooks  afterwards  the  meconate  of  morphine  (10  grains) 
being  given,  four  of  them  succumbed  to  it.  Again,  two  dogs  received 
tb«  filial  doso  of  meconate  of  morphine  (2k  grains),  and  ai^erwards  euU 
I^at«  of  atropine,  and  recovered,  only  to  die  some  days  afterwards  from 
the  effbota  of  a  second  two-and-a-qunrtcr-grain  dose  of  tho  opium  salt. 
Hiesa  experiments  certainly  warrant  the  conclusion  of  Dr.  Bennett  that 
airopioo  is  physiologically  antagonistic  to  morphine  within  a  limited  area, 
and  that  it  oxorta  in  dogs  and  rabbits  a  beneficial  influence  in  opium- 
potsontng.  Dr.  Corona  {London  Med.  Jiecord,  1877,  p.  341)  and  Pro- 
fessor Bflrz  (Deutsch.  Med.  Wochauchr.,  Jan.  1887)  have  experimentally 
rBMsbed  conclusions  very  similar  to  those  of  Bennett.  What  I  affirmed 
in  the  first  edition  of  this  work,  namely,  that  our  present  knowledge  of 
tho  physiological  action  of  tho  two  drugs  renders  a  complete  antagonism 
improbable,  is  still  as  true  as  it  is  obvious. 
When  tho  subject  in  bond  is  looked  at  fVom  ita  clinical  aspect,  the 
iosioD  of  Dr.  Bennett  is  confirmed.  To  tabulate  and  discuss  tho 
cases  of  opium-  or  belladonna -poisoning  in  which  the  countor- 
narcotic  has  been  used  would  require  very  many  pages,  and  1  therefore 
shall  only  state  my  opinion  that  these  records  cstabl'tHb  the  thcrapcutio 
▼alae  of  atropine  in  opium -poisoning,  but  this  does  not  indicate,  much 
tees  prove,  complete  antagonism  between  the  two  drugs.  Ko  one  would 
question  the  valoe  of  alcohol  in  certain  stages  or  conditions  of  opium- 
poisamng,aDd  yet  no  one  would  oerarl  that  opinm  and  ak-uhol  are  in  any 
ftense  antagonistic.  In  opium-poisoning,  death  occurs  chiefly  through 
fliUare  of  the  respiration.  Atropine  is  the  most  powerful  and  prompt 
of  the  respiratory  stimulants,  and  as  such  is  invaluable  in  the  t.reat- 
ment  of  opium-poisoning.  In  protracted  opium-narcosis  the  cardiac 
and  raao-motor  actions  of  atropine  are  of  service ;  but  it  should  never 
be  &i;gotten  that  the  main  iuflucuco  for  good  ia  upon  tho  respiratory 
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centres.'  The  first  improvement  from  atropine  in  these  cases  ia  ubu- 
aUy  increased  frequency  of  respiration ;  and  as  the  breathing  becomoA 
less  ombarrussed  the  other  e^ymptoms  ameliorate,  largely  because  of  the 
increased  aeration  of  the  btood. 

The  double  nature  of  profound  opium-narcosis  must  not  be  lost  sight 
of:  the  blood  is  saturated  with  carbonic  acid  almost  to  the  dead-line,  and 
much  of  the  unconsciousness,  much  of  the  failing  circulation,  mnoh  even 
^f  the  embarrassed  respiration,  is  due  to  the  presence  of  the  gas.  As 
>on  as  the  system  is  in  a  measure  relieved  of  this  load,  it  begins  to  re- 
bound ;  emetics  act,  consciousness  returns  to  some  extent-,  the  circulation 
frees  itself,  and  the  road  loading  towards  health  is  entered  upon.  It  is 
A  matter  of  the  gravest  pi*actical  importance  to  decide  when,  how,  and 
in  what  quantities  the  mydriatic  should  be  employed.  The  exhibition 
of  belladonna  should,  I  think,  commonce  as  soon  as  there  is  decided 
failure  of  the  respiration.  The  stomach  is  so  paralyzed  in  the  narcosis 
fh)m  it  that  it  is  uucertain  how  fa^it  abflorption  will  take  place  from 
it ;  and  the  drug  should  always  be  given  hypodermically,  in  the  form 
of  the  alkaloid  if  possible.  The  first  injection  of  atropine  should  be 
of  such  size  that  it  could  not  possibly  do  harm ;  and  one-fortielh  of  a 
grain  is  in  most  instances  a  fair  commencing  dose.  Very  generally 
several  repetitions  of  this  are  necessary,  and  the  dehcato  practical  point 
is  to  decide  how  oflen  these  repetitions  shall  be  indulged  in. 

T  think  that  frequently  too  much  atropine  is  given,  and  believe  that 
often  a  great  deal  of  firmness  is  required  in  these  cases  not  to  use  it 
too  fVeely,  especially  since  reliance  is  generally  placed  upon  the  pnpils 
AS  a  guide.  They  are  in  &ct  a  very  unsafe  guide,  as  is  apparent 
when  it  is  remembered  that  while  opium  contracts  them  by  infiuoncing 
the  nerve-centres,  atropine  dilates  them  by  acting  on  the  peripheral 
nerves.  It  must  not  be  forgotten  that  in  doses  of  suffioient  magnitude 
atropine  paralyzes  the  Dei>ve-tmnks,  and  may  thus  incroase  the  danger. 
A  cardinal  principle  should,  therefore,  be  to  giro  no  more  of  the  mydri. 
Atio  than  is  absolutely  necessary.  One-fortieth  or  one-sixtieth  of  a  grain 
may  be  injected  every  fifteen,  twenty,  or  thirty  minutes,  as  the  tirgency 
of  the  symptoms  may  demand.  The  judgment  should  be  formed  from 
a  bird's-eye  view  of  the  whole  case,  fresh  atropine  not  being  given  so 
long  as  the  respiration  and  other  symptoms  are  undergoing  ameliora- 
tioa,  but  the  dose  being  renewed  so  soon  as  any  tendency  to  a  relapse 
is  manifested.  Thus,  if  under  the  infiuence  of  atropine  in  a  case  the 
rospiratioQS  had  risen  from  four  to  eight  per  minute,  I  would  not  usa 
tlie  counter-poison  again  until  there  was  manifested  a  tendency  for  ihft 
respirations  to  grow  less  frequent,  or  unless  for  a  long  period  ihoru  bad 
been  no  improvement. 


*  la  tht  •ip«riiD«iU  of  H«ubftcb  ^ud  Auwbacb  it  wu  found  thst  Mtropinv  produced  rary 
decidad  offccU  BjtoD  the  clrculutiun-  anil  re^pinttluo-ourvn  of  dogi  poiaaaed  with  opiom. 
Bw  Btrlin,  Kiin.  WocAfiudkr.,  187«,  767. 
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WhoneveT  there  is  failure  of  respiration  in  other  poisonings  than 
that  of  opium,  atropine  is  useful.  It  has  been  eepecially  commended  aa 
an  antidote  to  poisonout  fangi.* 

As  a  X/Kal  Sedative. — Locally  and  freely  applied,  belladonna  is  ii 
Mdative,  and,  E  believe,  to  glandular  as  well  as  to  museukr  and  nci^ 
▼oua  tissues.  In  this  way  it  is  often  verj*  useful  in  various  local  inflam- 
mations. In  the  form  of  a  plustei  it  frequently  appears  to  do  good  in 
palpitation  of  the  heart.  Its  use  locally  in  spa^jms  and  in  neuralgia  had 
been  sufficiently  dwelt  on.  In  mastitis,  or  when  it  is  desired  to  dry  up 
th«  secretion  of  milk,  its  local  applicatiou  to  the  breast  is  often  very 
efficacious.  Whenever  belladonna  is  used  locally,  in  order  to  got  its 
good  offects  it  must  be  employed  freely.  At  the  same  time,  it  should 
be  remembered  that  a  number  of  cases  of  poisoning  by  its  external 
ftppKcAtion  have  been  reported  {Med.  Times  and  Gazette,  Hov.  1856; 
also  1/ondon  Pharm.  Joum.,  1871).  In  children  it  must  be  used  with 
CMitioa;  in  adults,  with  a  reasonable  amount  of  care,  Its  external  u»e 
it  Hife,  provided  directions  be  given  to  have  it  washed  olT  su  soon  aa 
may  affection  of  the  sight  or  dryness  of  the  throat  is  induced. 


Having  myself  no  practical  knowledge  of  diseases  of  the  eye,  Dr. 
WQltnm  F.  Norrie,  Professor  of  Ophthalmology  in  the  University  of 
Pennsylvania,  at  my  request  has  prepared  the  following  section ; 

The  Uge  of  Atropine  in  Diseases  of  the  Eye. — Pure  atropine,  from 
ita  Kligbt  solubility  in  water,  is  only  applicable  where  wo  deaire  a  mad- 
er&te  eflfcct ;  the  sulphate,  however,  can  be  dissolved  in  water  in  any 
desired  proportion,  and,  therefore,  is  gflnorally  employed.  When  a 
ibor-graia  solution  of  this  salt  Is  dropped  into  the  conjunctival  sac  of 
a  bcalihy  and  cmmoLropic  eye,  wu  find  that  in  about  iil>e<ju  minutes 
tlie  pupil  commences  to  dilate,  and  that  this  dilatation  rapidly  in- 
eraoaes,  till  in  from  twenty-five  to  thirty-five  minutes  it  has  attained 
3la  maximum.  The  power  of  accommodation,  and  consequent  ability 
to  road  fine  print,  does  not  show  any  marked  decrease  till  twenty-fivo 
minuter  have  elapsed,  when  the  near  point  commences  rapidly  to  re- 
cede from  the  eye,  until  in  an  hour  and  a  half  to  an  hour  and  forty 
minotee  the  power  of  accommodation  is  completely  annulled,  and  only 
objects  over  twenty  feet  distant  from  the  eye,  or  those  presenting 
pmotically  parnllol  rays,  can  be  distinctly  soon.  On  the  second  day 
after  the  appticafion  the  power  of  accommodation  begins  to  return, 
and  increases  rapidly  up  to  the  sixth  day,  but  is  usually  not  Ailly 
reigained  tilt  from  ten  to  fourteen  days;  the  pupil  remains  with  but 
little  change  till  the  third  day,  when  it  rapidly  contracts,  but  has  not 
ftilly  regained  its  normal  state  till  cloven  or  twelve  days  have  elapsed.')' 

•  Cawna  n«  Dxuetw,  1S74]  BHU  Mtd,  ,/awM.,  U,  1ST«;  Ank,  Phj/noi.  NornMU,  18TT, 

f  For  H  mora  det&llcil  dbcuMlon  of  Ihli  nibjcot,  mo  Dandtri'a  Anomttlit*  of  Refraction 
•Nrf  jlMvwnWsn'Mi,  p.  S$4,  Now  SjdeDbam  BoeioiXt  IBM. 
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The  mydriatic  action  of  the  drug  is  far  moro  marked  from  a  moder- 
at«ly  strong  solution  applied  to  the  conjunctiva  than  from  iia  iatcrnal 
U80,  oven  when  it  has  boon  pushed  to  the  production  of  qonptoms  of 
poisoning.  Thus  applied,  it  acts  on  the  intraocuhir  nerves  and  ganglia; 
and  it  has  been  provod  b}'  (jraofe  and  Bonders  that  when  the  aqueous 
humor  of  an  animal  is  drawn  oS  and  collected  ailer  ita  application,  it 
contains  a  sufficient  amount  of  tho  drug  to  cause  dilatation  of  the  eyo 
of  another  animal  when  applied  to  it.  These  experiments  have  beea 
abundantly  confirmed  by  later  observers,  and  the  rapidity  of  its  action 
Appears  to  depend  on  the  thickness  of  the  cornea  and  the  age  of  the 
Bubjeot  selected  for  the  expenmont.  It  will  bo  apparent  from  the  fore- 
going statements  that  the  use  of  a  strong  solution  of  atropine  is  not 
to  be  undertaken  without  due  consideration,  inasmuch  as  it  is  likely  to 
debar  the  patient  Ixom  any  satisfactory  use  of  the  eyes  for  a  period  of 
f^om  eight  to  twelve  days.  It  ia,  however,  invaluable,  from  ita  annihila- 
tion of  tho  accommodation,  where  we  wish  U>  determine  with  accuracy 
the  refraction  of  the  eye,  and  is  daily  used  for  this  purpose  in  casoa 
of  hypermelropia  where  the  patients  find  it  impossible  to  relax  their 
accommodation,  in  astigmatism  where  It  is  necessary  lo  determine  the 
exact  difference  bolween  tho  two  principal  meridians  of  tho  cornea, 
and  in  the  rare  cases  of  myopia  associuted  with  spasm  of  tho  ciliary 
muscle.  To  obtain  this  complete  paralysis  of  the  accommodation,  a 
few  drops  of  a  four-grain  solution  should  be  dropped  in  the  eye,  and 
this  repeated  after  an  interval  of  five  minutes.  The  patient  will  be 
ready  for  examination  one  nnd  a  half  hours  snbscquL'utly.  While  the 
foregoing  statementR  aa  to  the  action  of  atropine  on  the  pupil  and  on 
the  accommodation  are  absolutely  correct  as  regards  young,  healthy 
and  emmetropic  eyes,  they  by  no  meiins  huld  good  iu  irritable,  con- 
gested^ and  diseased  oyos.  Thus,  for  example,  in  cases  of  congestioo 
or  of  spasm  of  the  ciliary  muscle,  whether  it  bo  due  (o  strainiug  of 
tho  accommodulion  in  a  hypermetropic  eye  or  to  an  itifiammation  of 
the  iris,  repeated  instillations  of  atropine  on  successive  days  are  olteo 
required  to  obtain  complete  robxation  of  the  muscle.  In  the  vast 
majority  of  cases  it  is  entirely  nnnoccAsary  to  dilate  the  pupil  to  obtain 
a  satisfactory  view  of  the  funduR  with  tho  ophthatmoeoopej  but  where 
this  becomes  necessary  we  can  often  use  with  advantage  a  solution  of 
ono-twentioth  grwn  in  an  ounce  of  water;  a  drop  or  two  of  this  will 
dilate  tho  pupil,  without,  however,  rendering  it  absulutely  immovable, 
and  with  scarcely  any  ititcrferencc  with  the  accommodation;  on  tha 
next  day  the  pupil  is  much  smaller,  and  on  the  third  day  no  trac« 
of  its  action  remains.  When  wo  use  so  weak  a  solution  it  bocomes 
necessai-y  to  wait  nearly  one  hour  and  a  half  before  complete  dilata* 
lion  of  tho  pupil  is  obtained,  nnd  therefore  for  practical  work  a  drop 
or  two  of  a  ono-grain  solution  of  homatrnpine  is  nsually  preferred, 
because  it  produces  a  transient  nnd  muc^h  more  rapid  dilatation  of  the 
pupil.     In  cases  of  suspected  cataract  tho  pupil  shonid  always  bo 
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dilated;  otbervriae  we  may  readily  fail  to  disoover  the  leeion,  which 
frequently  fintt  mauife^ts  it«olf  in  a  f<BW  faint  Btriie  abooling  nut 
from  the  periphery  of  the  lens.  Moreover,  it  affonla  ua  a  valuahle 
prognostic  point  as  to  the  probable  auccesa  of  any  operation  where  the 
oatanujt  U  ripe ;  for  where  the  iris  fuila  to  dilate  ad  maxiinvm,  we  may 
be  luru  that  it  \a  more  prone  to  take  on  inflammatory  action,  and 
more  liable  to  be  pressed  on  by  any  cortical  matter  wbic:h  may  remain 
b^ind  in  the  eye.  Daily  expurienco  shows  that  after  the  evacuation 
of  the  aqueous  humor  in  the  operation  for  cataract,  the  iris  will  loa 
tract  in  gpile  of  any  prorioua  use  of  atropine ;  but  as  soon  as  by  the 
dosing  of  the  wound  the  humor  I'eaccumulatos  and  the  anterior  cham- 
ber ia  re-eatabliafaed,  the  atropine  resumoe  ita  sway.  It  is  most  useful 
in  an  inflftmmationa  of  the  cornoo.  Id  phlyctenular  keratitis,  by  itd 
local  auBBthelic  action  on  the  branches  of  the  trigeminus,  it  dimin- 
UhtB  the  photophobia  and  blepharospasm,  and  seems  to  mitigato  iho 
inteaai^  of  the  infiammatioa  by  its  iuilueuce  in  contracting  the  ciliary 
Tcaaeda.  thus  diminishing  the  supply  of  uutritivo  material  carried  to 
the  cornea.  Where  an  ulcer  has  jrorforated  the  central  region  of  the 
cornea,  and  a  prolapse  of  the  iris  has  ensued,  the  energetic  use  of 
atropine  often  enables  the  radiating  fibres  of  the  iris  to  detach  it  &om 
the  cornea  as  soon  as  the  opening  has  boon  plugged  by  lymph,  and  the 
anterior  chamber  i-catorod,  thua  preventing  the  formation  of  anterior 
syDecbira.  Mackenzie  long  ago  called  attention  to  the  '*  healing  and 
anodyne"  effect  of  atropine  in  ulcers  of  the  cornea  occurring  in  the 
ophthalmia  of  now-born  children, — a  fact  since  univorsally  recognized, 
and  which  holds  good  equally  iu  the  ulcers  resulting  from  other  forms 
of  poralent  conjunct) vitia.  It  is  hold  by  many  writers  that  part  at 
loast  of  this  beneficial  action  is  to  bo  ascribed  to  ita  diminution  of 
iatraocolar  tension*  In  coiios  of  iritis  a  strong  solution  of  atropine 
ahoold  at  tho  outlet  be  applied  ropoAtedly  at  short  intervals  until  wo 
hare  obtained  a  full  dilatation  of  tho  pupil,  and  subsequently  sufii* 
cicnily  of\en  to  maintain  the  iris  in  this  condition.  We  thus  place 
the  inflamed  tissue  at  rest,  diminish  ita  blood-supply,  and  proTcnl  the 
formation  of  posterior  synechia!,  which  constitute  so  fVequont  a  cause 
of  the  recurrence  of  this  disease  by  their  mechanically-irritating  effect, 


*  That  ativ))Iii»  tUnlnistiM  tatMAAiur  )iir«Miirft  hM  been  unrtod  by  Ora«f«,  Cowim,  uxl 
M*a7  OCh«r  good  aulhorltloi ;  and  a  nftnoM  w  any  muiaal  of  diioam  of  th«  ef«  will  ilinw 
lfa«t  U  U  aa  aeoaptMl  ilutiCrin*  villi  mott  cliaioal  ubaarrcrt  of  lh«  prMWl  daj.  Otlter  w«igbtj 
antltorlUta,  nob  ai  [tondcn  ao'j  (<lc-ll>riig,  doubt  iU  nbilttv  to  proiluM  aajr  giicli  eBwl.  Car- 
tAiBl?  it  taUi  to  rvduoa  imrftMalar  prMaora  Id  easoi  of  clauooma.  NmnerQU  aitcmpu  to 
d«eUa  iba  i|ataUDa  bj  pbraialagkal  azperiment  bar*  btwD  mada  bj  Hetiacn  aud  Volcken, 
W«CB«i.  Adamiok,  OrHabaftn,  D«r,  «to.  Th«  rwnlu  rmry,  howeror,  oongiilcmbl;  auung 
iactaMl*ea.  Thoce  witb  lbs  uaooinaLer  am  op«a  to  tba  ubjeotlOQ  tbat  tb«  OuCtiDf;  op«Dof  tbfl 
■yhall  Ibr  it«  introduRlloD  qnUs  abunjcM  tb«  oondilloas  oT  intraooular  preuure  and  eirmla- 
tto*.  aad  tbat  f*rj  fUgbt  movamMit  of  lb«  initramont  orvytball  tn*«lid»tM  thorofolta;  wbita 
IbnM  villi  the  tesaaet«r  ara  alM  aaaaliafaeiorj,  inaamaob  ai  wt  bavajat  Ikllad  tn  obtain  an; 
r«Uabla  UntraiDODt  for  moMurlog  intraocnUr  tcnuiun. 
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— putting  a  strftin  on  the  iris  ia  its  every  motion,  and  hindering  that 
variation  m  the  diameter  of  the  pupil  which  normally  takoa  place  with 
every  change  of  coavcrgence  and  with  every  variation  of  the  intensity 
of  light.  Moreover,  extensive  syneehite  where  the  iris  ia  plaaterod 
down  to  the  anterior  capsule  by  largo  patches  of  lymph  t«nd  to  pro- 
duce cataract,  by  interfering  with  the  nutrition  of  the  lena.  Where 
the  synechi©  are  narrow  and  tongue-ahapod,  they  may  often  be  torn 
through  by  its  action,  even  at\er  the  lapse  of  yoarg.  In  inflammatory 
conditions  atropine  is  usually  superior  to  other  mydriatics  becauaa  the 
effects  last  longer.  In  testing  for  glasses,  homalropine,  hyoscyamino, 
or  Lyoseine  are  oflun  advantageous  on  account  of  their  more  trunaient 
action,  although  in  irritable  and  congested  eyes  atropine  ia  preferable, 
because  it  enforces  a  comparatively  prolonged  period  of  accununodative 
rest,  and  thus  allows  the  vusficls  of  the  ciliary  proceeses  and  those  of 
the  retina  to  retiiru  more  nearly  to  a  normal  state. 

Atropine  acts  nioi*e  poworAilly  in  iritia  after  the  abetraotion  of 
blood,*  and  occasionally,  whore  there  is  much  oxtidation,  fails  to  pro- 
duce its  effect  till  ftft*r  the  constitutional  effect  of  mercuiy  haa  been 
obtained.  In  some  individuals  the  instillation  of  a  strong  solution  of 
atropine,  by  its  rapid  paesago  through  the  toar-passagoe  into  the  nose 
and  throat,  produces  eymptoms  of  slight  belladonna-poisoning, — vie., 
flushed  face,  rapid  pulse,  dryness  of  the  thi-oat,  slight  dyt^phagia ;  but 
this  may  usually  be  diminished  or  prevented  by  gargling  the  throat 
with  water,  by  compressing  the  canaliculi,  or  by  everting  the  lower 
puiictum  lacbiTmarum.  In  some  individuals  it  prodnoee  a  curiously- 
irritant  action  on  the  conjunctiva,  known  as  atropine  conjunctivitis; 
this  is  sometimes  quite  severe,  calling  forth  almost  erysipelatous  aymp 
toms,  at  other  times  bringing  out  a  crop  of  granulations.  This  is  owing 
to  idiosyncrasy,  and  will  then  happen  with  perfectly  neutral  solutions. 
Jt  should  in  such  caso.i  bo  discontinued,  and  the  conjunctivitis  which  il 
has  oalled  forth  combatud  by  weak  solutions  of  alum  and  flulpbat«  of 
sine  or  other  mild  astringent.  We  find,  too,  in  some  cases  of  iritis, 
especially  those  occurring  in  rheumatic  patienta  with  posterior  synechiat 
duo  to  repeated  previous  attacks,  that  not  only  do  we  fail  to  dilate  the 
pupil,  but  that  atropia  acts  as  an  Irritant  to  the  eye.  Wo  are  then 
obliged  to  give  up  its  use,  and  resort  to  the  application  of  dry  warmtb 
and  appropriate  constitutional  remedies.  Where  there  is  any  tendency 
to  glaucoma,  atropine  should  ho  avoided  or  used  with  great  care.  It 
will  occasionally  in  chroiiic  glaucoma  precipitate  an  acute  attack,  while 
if  used  in  inflammatory  gluueonui  it  causes  a  marked  increase  in  the 
already  excutssive  intraocular  tension,  augmenting  the  congostiun  and 
tlio  jmin  suffered  by  the  patient  and  making  the  attack  more  severe 
and  mure  dangeroua  to  eyesight.     It  is  probiible  that  the  dilatation  of 


*  IfMkoailc,  Dt«M«M  of  ii«  JBjw,  p,  iZT,  LondoD,  18M.    Onc/^  Ardiv  /Or  OpiiXut- 
watof/U,  vul,  il.  part  3,  p.  201  (DoU}. 
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the  papil  canBoe  the  iris  to  press  nguinftt  the  spaces  of  Pontana,  and 
that  it  mAj  thart  impede  or  even  stop  the  lymph  circulation  in  theso 
spaoea,  which  have  been  already  narrowed  by  discoao. 


A  groat  deal  has  beon  written  about  the  value  of  belladonna  as  a 
prophylactic  in  scarlatina,  and  authorities  ditfur  very  much.  Fur  a 
iliaCuaaiOD  of  the  subject  I  must  refer  the  reader  to  the  trealiseii  of 
Dr.  Geo.  B.  Wood,  Dr.  Stills,  Dr.  'Wariug,  etc.  I  have  never  had  a 
deciatve  opportunity  of  testing  tbo  matter,  but  have  no  faith  in  thu 
efficacy  of  tbo  remedy.  It  ought  to  bo  tried  further,  however.  The 
plaa  practised  has  been  to  dit$8olve  two  grains  of  the  extract  in  a  fluid- 
oanoe  of  water,  and  give  two  di\>ps  daily  to  a  child  a  year  old,  adding 
one  drop  for  every  year  in  older  children  up  to  twelve  years. 

ToxicoLOOT.— Sufficient  has  already  been  said  about  the  general 
symptoms  of  belladonna-poisoning.  Those  which  aro  characteristic  are 
the  dryness  of  the  throat,  the  increased  frequency  of  breathing,  the 
dilated  pupils,  the  red  e^oresconce  on  the  skin,  the  rapid  pulse,  the 
actiTO  talkatiTO  delirium,  sometimes  convulsions,  all  ending  in  abolition 
of  function,  as  shown  by  stupor,  rapid  feeble  pulse,  cold  extremities, 
and  paralyms.  If  the  urine  of  a  patient  suffering  from  belladonna- 
poisoning  be  dropped  into  the  eye  of  the  oat  or  rabbit,  it  will  dilato 
the  pnpil ;  and  the  diagnostician  may  avail  himself  of  this  test  in  any 
doubtfal  case.  Dr.  Morel  (^Annales  de  la  Soc.  de  Med.  dr.  Gand,  1873) 
calls  attention  to  a  sort  of  laryngitis  produced  by  poisonous  doses  of 
belladonna,  and  characterized  by  pain  in  the  larynrc.  roughness  of  voice, 
and  the  expectoration  of  minuto,  pearly,  tough  pellets.  It  was  present 
in  the  advanced  stages  of  two  cases  of  poisoning  under  his  core. 

The  minimum  fatal  do«ea  of  the  preparations  of  belladonna  are 
scarcely  known.  An  enema  representing  eighty  grains  of  tho  root  has 
produced  death  in  five  hours  (^Cagper's  Wochenschrifl,  Fob.  1845);  bnt, 
on  the  other  hand,  recovery  has  occurred  after  the  ingestion  of  three 
drachms  of  the  extract  (Taylor's  Medical  JuriapruderuXy  London,  1873, 
p.  432).  A  tenth,  or  even  a  twentieth,  of  a  grain  of  otropino  will  often 
produce  alanning  symptoms ;  yet  Dr.  Chambers  reports  (_Lancet,  1864) 
recovery  in  a  child  four  years  old  who  had  taken  about  twoteaspoooAilff 
of  a  solutioD  coataining  a  grain  of  tbo  alkaloid  in  half  an  ounce. 

After  death  from  belladonna,  no  characteristic  lesions  are  to  be  found. 

In  the  treatment  of  belladonna-poisoning,  the  first  indication  is  to 
prevent  tho  absorption  of  any  more  of  the  poison.  For  this  purpose 
emetics  or  the  stomach-pump  should  be  used.  The  same  difHoultiea  are 
to  be  met  and  the  samo  measures  adopted  as  in  opium -narcosis :  it  is 
well  lo  exhibit  tannic  acid  froel}',  because  it  forms  with  tho  alkaloids 
■alta  which  are  soluble  with  difficulty.  After  the  stomach  haa  been 
eracoatcd,  the  various  symptoms  must  be  met  as  they  arise.  The  exact 
ralne  of  opium  in  bellodonna-polaoning  has  not,  I  think,  been  deter- 
mined, and  its  use  should  only  be  tentative,  although  good  is  to  be 
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expcctod  from  its  judicious  employment.  In  poisooiog  by  a  mydriatio, 
in  order  to  keep  up  the  respii'atioa  and  the  circulation  during  thd  stage 
of  failure  of  function  the  same  measuroa  should  bo  employed  as  in 
opium-poisoning.  External  stimulation  by  heat  and  by  mustard,  flag<dl< 
tations,  etc.,  artifiuial  respiration,  and  OHpeciatly  the  use  of  tho  alternate 
cold  and  hot  douche,  should  all  be  practised  as  necessary.  Physostigma 
and  jaborandi  appear  to  be  somewhat  antagonistic  to  atropine  within 
certain  limits,  and  jaborandi  has  been  used  in  atropine-poisoning  (^Lancet, 
187G,  L  346).  As  this  subject  can  best  be  elucidated  after  the  dift> 
cussion  of  the  action  of  the  respective  drugs,  tho  reader  is  referred  for 
further  information  to  the  articles  upon  Calnbar  bean  and  jaborandi 
AJ\cr  toxic  doses  of  belladonna,  there  is  very  generally  complete  roten- 
tJon  of  urine;  and  as  this  secretion  contains  the  greater  part  of  the 
Ingested  poison,  and  as  i-eabsorption  in  the  bkdder  is  at  least  couceivfr- 
blc,  tho  catheter  should  be  used  early. 

AuMiNisTHATioN. — Belladonna  is  never  used  intei-nally  in  substance. 
AH  the  preparations  of  the  U.  3.  Pharmacopoeia  except  two  (designated 
below)  are  made  from  the  leaves.  They  are  the  tincture  {Tintiura  Bd- 
ladonnct  Foliorum — 15  jicr  cent.,  U.S.),  dose,  ten  to  thirty  drops;  tho 
alcoholic  extract  (Extradum  Belladonna  FtAiorum  AlcohoUcum^  U.S.), 
dose,  one-eighth  to  oue-half  a  grain  ;  tho  /luid  extract  of  the  root  (Er- 
tractum  Bdladunntt:  Radicig  Fhndurn,  U.S.),  dose,  one  to  two  minima; 
the  planter  {EniplaMrum  SelladontKc,  U.S.*)  reproBents  its  weight  of 
root;  the  ointment  {Unyuentum  BelUdonnofy  U.S.)  contaios  ten  per  cent 
of  exti-aut.  The  UnimeHt  (^Linimentum  Belladonncc^  U.S.)  is  made  by 
addiug  6ve  per  cent,  of  camphor  to  the  Ouid  extracL  Atropine  9vi- 
phate  (Atropina:  Sulphug)  is  moat  commonly  used,  on  account  of  its 
solubility  in  water.  Ono-sixtioth  of  a  grain  of  atropine  or  its  salt, 
given  hypodcrmically,  will  generally  produce  slight  dryness  of  tho 
throat  or  other  iiidicationeof  its  coobtitutioual  action.  Where  rapidity 
of  action  is  requi:-cd,  this  is  the  best  method  of  admuiistering  bella- 
dotnia.  In  dropping  an  atropine  solution  in  the  eye  for  local  effect 
the  head  should  be  so  inclined  that  thu  fluid  will  run  out  of  the  outer 
canthus,  whilst  pressure  may  be  applied  upon  the  optic  end  of  tha 
lachrymal  duct  to  prewnt  passage  of  thu  solution  into  the  mouth.  A 
number  of  cases  of  serious  poisoning  are  ou  record  tlirough  the  local 
use  of  the  remedy  by  ophlhalmic  surgeons. 

Utdbobromate  of  Uouatsopine. — Uomatropine  Is  nn  alkaloid  arti- 
ficially produced  from  atropine,  the  h ydrobr ornate  ot  which  is  prcferre*! 
for  practical  use  on  account  of  its  being  stable  and  not  hygroscopic.  It 
is  said  to  produce,  when  taken  internally,  symptoms  similar  to  Lhoee 


« 
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*  Conftitutioo&l  ajnnptotDi  sra  rmdlly  prodaoed  by  th«  fr«e  exHniftl  it»  of  WitkdoBift 
plutar  or  oinUiMat;  knd  pktivnU  ihoalil  aivyt  be  iTarned  ta  r«iii(ife  th«  filular  if  ilijiiji 
of  IhnMl,  ur  (linarder  or  vJniun  onme  un,  Kor  ouiM  nf  poUonitig  is  tbit  WBJ,  M4  X,  Y,  itai, 
Ste^r^t  Ju.  ISM,  kIw  /aunt.  Amtr.  Utd.  Atnc.,  l\.  122. 
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catuod  by  atropine,  except  that  it  slows  the  pulAo.  This  retardation 
haa  been  pruved  by  Tweedy  and  Ringer,  Beyer,  and  De  Schweinitz  and 
Hare  (Med.  Neios,  1887,  li.  731)  to  be  at  lea^t  in  part  tho  result  of 
a  direct  action  of  the  drug  upon  the  heart-muacle  or  its  contained  gaa- 
gUi^  atnce  in  the  frog  and  in  the  terrapin  tho  applicAtion  of  homatro- 
pine  hydrobrouiate  to  the  espoeed  huurt  in  iitu  reducoe  very  greatly 
the  number  of  the  beata.  In  the  dog  injection  of  the  alkaloid  into 
the  jugular  vein  is  followed  by  a  fell  of  aa  much  aa  thirty  or  forty 
boat£  per  minute,  whioh  Drs.  Be  SchweinitK  and  Hare  believe  to  be  in 
part  the  result  of  stimulation  of  the  vagi  nerves,  bocaose  section  of  the 
vagi  caosea  a  marked  inoroaao  in  tho  pnlse-rato,  "although  not  such  a 
rise  as  would  appear  if  tho  inhibitory  apparatus  was  intact"  This  in- 
crease of  pulee-rato  does  not,  howover,  to  my  mind  prove  that  tho  drug 
fitimulatee  the  vagi,  because  if  the  primary  slowing  of  the  pulse  were 
the  result  purely  of  an  action  npon  the  heart-muscle,  uuless  that  muscle 
were  completely  paralyzed,  it  would  slill  feel  to  Home  extent  the  re- 
moval of  the  nomiai  inhibition,  and  res[>ond  to  section  of  the  vagi  by 
an  increase  in  the  rate  of  its  contraction.  Be  Schweinitz  and  Hare 
found  that  the  fell  of  the  puUo-rute  was  accompanied  by  a  marked  fall 
of  the  arterial  pro&suru :  as  the  production  of  asphyxia  was  followed 
at  this  time  by  a  pronounced  rise  in  the  arterial  pressure,  it  would 
appear  that  the  felt  of  pressure  is  not  the  result  of  a  vaao-motor  par- 
alyitiH,  but  of  the  cardiac  influence  of  the  drug. 

It  haa  been  shown  by  the  experiments  of  Drs.  Tweedy  and  Ringer, 
oonlinned  by  Bra.  Be  Schweinitz  and  Hare,  that  homatropine  produces 
in  the  fVog  a  brief  period  of  tetanus,  followed  by  absolute  muscular 
relaxation,  with  abolition  of  reflex  and  voluntary  activity,  followed  in 
from  six  to  eight  hount,  if  the  dose  has  been  pioperly  proportioned,  by 
return  of  voluntary  movements,  associated  with  tetanic  spasms  of 
great  intensity.  The  convtilsive  movemonta  and  the  paralysis  arc, 
according  to  Be  Schweinitz  and  Hare,  of  spinal  origin,  as  the  nerve- 
trunke  and  muscles  are  not  affected.  The  cause  of  doatb  is  centric 
respiratory  paralysis.* 

The  action  of  homatropine  as  a  mydriatic  has  boon  studied  especially 
by  Chas.  A.  Oliver  (Amer.  Joum.  Med,  Sci.,  July,  1881),  Br.  8.  T.  Risley 
{Trans.  Amer.  Ophthat.  Soc.,  1888),  Br.  Jackson  {Med.  JVrw*,  July  S4, 
1886),  and  Brs.  Be  Schweinitz  and  Uaro.  Tho  influence  of  tho  alka* 
loid  upon  the  eye  is  practically  identical  with  that  of  atropine,  except 
that  it  is  somewhat  more  feeble  and  is  much  more  tuuiporary.  The, 
pupil  begins  to  dilate  in  D-om  seven  to  twenty  minutes  aiVor  the  inatil- 


*  Dr.  Xttu.  MMkintoab,  in  asperitncnU  mad*  ifi  tb«  Iftboniturj  of  the  lTiilT«nf*y  of  P«nn- 
•jWaaift  {umpntUtktd  Jnamg.  Ifin^  IftSJ),  oMiinod  nnUa  at  vmrbaes  with  tboM  tW  t* 
«ilMl  In  tbe  UxU  Ua  touad  tlwl  the  oomJaeting-powM-  of  ^«  notor  a«rTH  b  nneh  Ooprcnvd 
\ty  boKiKtrapinv,  ftiid  tbsl  tviog  «ii  Mtvry  prorcnU  il«rc)opiD«iit  of  p^y  in  ibe  limb,  alto  ibal 
tb»  pftauncgmilTto*  u*  p«nOj-sed.  Th«  pUuiiblo  «splMi»ti«n  of  tbaM  eoalrwlietarjr  r»uJU 
!•  tbat  Dt.  MasklntcMb  uMd  ni  Blkaloid  aonUmituUod  nlth  Xroiiinaii 
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lation  of  the  drug,  and  accommodation  fUila  in  fVom  forty  to  ninety 
iniDutcs:  in  from  ono  to  Mventy-two  houra  the  recovery  is  complete. 
According  to  Dr.  De  Schweinits,  a  solution  of  one  in  eighty  is  suf- 
ficicutly  strong  to  paralyse  accommodation  completely,  provided  it  be 
dropped  repeatedly  into  the  eye.  When  it  ia  desired  simply  to  dilati 
the  pupil  for  ophtlialmoduopic  examinations,  a  single  application  of  a 
Bolution  of  four  grains  to  tlie  ounce  HulBces.  Homatropino  as  a  prac* 
tical  mydriatic  is  greatly  superior  to  atropine,  not  only  because  visioo 
becomes  normal  in  a  few  hours,  but  also  because  it  is  less  irritating  to 
tho  conjunctiva  and  much  leas  prone  to  produce  serious  systemic  dis* 
turbauce.  In  fact,  no  Airther  general  elTect  thau  a  little  slowing  of 
Ibo  pulse  has  as  yet  been  notod  after  its  most  repeated  use. 

STRAMONH  FOUA-STRAMONTUM  LEAVES.    U.S. 
STRAMONU  SBMBN— STRAMONIUM  SEED.    U.S. 

The  leaves  and  seeds  respectively  of  the  Patura  Stramonium,  or 
Jamesiown  Weed^  a  coarse,  bushy,  annual  horb,  three  or  four  feet  high, 
growing  in  waste  places  both  in  this  country  and  in  Great  Britain,  and 
ro&dily  distinguished  by  its  largo,  funnel-ahapcd,  whitish,  fetid  flowers, 
and  its  quadrivalve  spinescent  capsules.  Tho  learoa  are  large,  smooth, 
ovate,  irregularly  sinuato,  with  largo  acute  teeth.  The  seeds  are  eroall, 
brownish  black,  roniform,  with  a  foebly-bitterish  narcotic  taste.  The 
active  principle  ia  an  alkaloid  which  was  discovered  by  Geigcr  aod 
HesBo,  and  named  Daturine,  but  which,  according  to  Ladonburg,  is  a 
mixture  of  atropine  and  byoscyamino. 

FiirsioLoaicA.;.  Action. — The  phjrsiological  evidence  as  to  the  iden- 
tity of  dniurine  and  atropine  ia  in  slrlct  accord  with  the  chemical  proof. 
The  symptoms  of  poisoning  by  stramonium  differ  in  no  respect  from 
those  of  belladonna- poisoning,  although  Laurent  {De  Vffyoacyamine  et 
de  la  Daturine,  These,  Paiis,  p.  22, 1870)  asserts  that  irregularity  of  the 
heart's  action  is  more  marked  under  the  influenco  of  stramonium.  The 
same  accelerated  pulse,  the  same  elevation  of  temperature,  the  same 
wild  delirium,  the  same  inereasud  frequency  of  respiration,  the  same 
widely-dilated  pupils,  the  same  red  efllorescencQ  on  the  skin,  the  Bttau 
rc^tle^HnoHS  or  convulsions,  occur  in  both  cases,  and,  M'hen  the  doso  has 
been  sufficiently  large,  end  alike  in  abolition  of  the  functions  of  circu- 
lation, respiration,  and  innervation, — stupor,  general  {>aralysia,  weak, 
rapid,  thready  pulse,  threatened  asphyxia,  constituting  the  phenomena 
of  the  closing  scene  in  poisoning  from  either  narcotic. 

Tho  most  careftil,  minute  investigation  of  the  physiological  action  of 
daturine  which  I  hiive  met  with  is  that  of  CharJes  Laurent,  already 
quoted.  In  his  experiments  that  observer  found  that  under  the  niicru- 
6C0j>e  the  capillaries  of  the  frog's  web  could  be  seen  to  contract  upon 
the  application  of  daturine,  even  after  division  of  the  nerves  of  the  Urab ; 
that  tho  pulse-rute  and  arterial  tenmon  are  both  augmented  by  small 
doMa  of  the  poison,  but  that  by  large  dosee  the  arterial  tension  is 
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dlminbhod,  ftlthough  tho  pulse  is  still  increased  in  frequency ;  that 
when  the  heart  is  completely  separated  &om  all  connection  with  the 
central  nervous  system,  daturine  reduces  the  number  of  its  beut«;  that 
Kfipiretion  is  accelerated  by  tho  alkaloid,  even  after  section  of  the 
pnouroogastricsi  that  by  moderate  dorses  of  the  alkaloid  the  conducting 
power  of  tho  sensory  or  of  the  motor  nerves  is  not  destroyed ;  that  tho 
muscular  contractility  is  not  affected;  tbat  small  doses  increase,  \arf!;ti 
ones  diminish,  luteetinal  peiistalsis.  Elaborate  discussion  of  these  facta 
Boems  onneceasuy.  It  is  seemingly  demonstrated,  both  fi-om  a  chemi- 
cat  and  from  a  physiological  point  of  view,  that  daturine  and  atropine 
are  identical 

Thkbap ECTics. — Stramoniam  may  be  used  to  meet  precisely  the  sarao 
indications  as  belladonna.  It  has  boon  especially  employed  in  spasmodic 
asthma^  chiefly  in  the  form  of  cigarettes  made  by  rolling  up  the  dried 
leftves.  These  are  often  very  efficient  when  there  is  no  organic  disease ; 
but  their  use  requires  some  caution,  as  very  alarming  symptoms,  if  not 
fatal  results,  have  been  produced  by  them.  In  the  form  of  cataplasms, 
Btnmoniam  leaves  are  oflen  applied  with  advantage  to  painful  local 
inJlaTnmations,  infiamed  hemorrhoidSy  etc. 

AsuiNisTBATiox. — ^Tho  offioinal  preparations  of  stramoninm  are  all 
made  from  the  seeds.  They  are  the  extract  {Exiractum  Stramonii  SeminiSt 
VS.},  dose,  one-fourth  to  one-half  grain ;  the  tincture  (  Tindura  Stramonii 
Seminis — 15  per  cent.,  U.S.),  dose,  ten  to  twenty  minims;  the  Jiutd  ex- 
tract {Ejctraetwn  Stramonii  Seminis  Fluidumy  U.S.),  dose,  one  to  two 
minims;  and  the  ointment  (^Unguentum  Stramonii,  U.S.),  containing  ten 
per  cent,  of  the  extract. 

ToxicoLOOT. — Accidental  poisoning,  especially  of  children,  by  stra- 
moaium,  is  very  common.  In  all  points,  as  regards  both  syniptoras  and 
tre&ituent,  etramoniaro -poisoning  and  belladonna-poisoning  are  alike. 


HTOSCYAMTJS.    U.S. 

Hyoeojamtifl  niger  is  a  coarse  herbaceous  biennial,  indigenous  in 

Kngkod,  and  naturalized  in  the  ^'orthern  United  States,  whose  loaves 

»u4l  floweriog  tops  of  the  second  year's  growth  are  officinal.     Tho 

loaroe  are  large,  oblongovate,  deeply  sinuated,  and  very  hairy.    In 

1831,  PeBchler  announced  the  existence  of  an  alkaloid  in  byosoya- 

°^*'»,  but  it  was  not  until  1833  that  tieiger  and  Hesse  succeeded  in 

**''tttiniDg  it  pun.'.    According  to  Geiger,  when  slowly  cry8t.alli7.ed,  Jlyos- 

^*"niV  occurs  in  transparent  needles,  and  in  etar-shaped  or  bushy 

*'''*ter9  of  crystals.    According  to  the  recent  researches  of  Ladcnburg, 

^r^<K:yamus  contains  two  alkaloids:  one  is  crystallizable,  has  the  same 

™**^ica)  formula  as  atropine,  and  constitutes  the  crystaliinehyoscyamijut 

«'  ^^>iQiDerce,  and  its  xttlphate  is  the  Ifyascyaminir  Sulphas  of  tbe  U.S. 

Tb&rmacopfeia ;  the  other  is  amoi-pbous,  conrtitutes  tho  amorphous  hyos- 

ttf^ineot  commerce,  and,  although  it  has  the  same  chemical  formula 
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as  hyoecyamine,  is  diverse  fh>m  it;  to  it  Ijadenbnrg  giTOA  the  name  of 
hyoscine.     Ita  Aalta  are  crystal IiKable. 

Physiolooicai.  Action. — Both  Schroff  and  DQllenberg  have  noticed 
in  man,  aa  tho  roault  of  the  ingoetion  of  hyoftcyamua,  dryness  of  the 
throat  and  mouth,  brief  sinking  of  tho  pulse-rate,  followed  by  increased 
freqnoncy,  mydriaais,  giddiness,  muscular  weakness,  and  insecurity  of 
gait.  The  exporiments  of  Schroff,  of  Laurent,  and  especially  of  llnrley 
(TTle  Old  Vegetable  Neurotics),  indicate  that  hyoscyamus  is  mnch  more 
of  a  hypnotic  than  is  belladonna.  Yet  Harlcy's  recorded  observations 
would  seom  to  show  that  in  some  individuals  hyoscyamus  induces  in- 
somnia. According  to  Harlcy,  tho  primary  sinking  of  the  pulse  is  much 
more  marked  after  hyoscyamus  than  after  its  sister-narcotic.  Laurent 
(De  VHyoscyamine  et  de  la  Daiurinf,  p.  15)  affirms  that  the  delirium 
caused  by  hyoscyamus  is  calm,  while  that  produced  by  belladonna  is 
fbrioua ;  but  on  ])ago  19  of  his  book  is  recorded  a  case  of  honbane> 
poisoning  in  which  the  delirium  was  "furious,"  Schroff  (^Wochenbl. 
der  Zeitschr.  dcr  Gesdisck.  dcr  Aerzte  zu  Wien,  1865)  asserted  that  pncu- 
monia  is  a  constant  and  even  chamcteristic  lesion  of  hyoscyamua- 
poisoning  in  the  rabbit;  but  Lemattre  (loc.eit.)  has  never  seen  more 
than  little  scattered  points  of  hypcnemia;  and  in  Laurent's  experience 
even  these  have  always  been  absent. 

In  tho  elaborate  research  of  Laurent  it  was  found  that  tho  capil- 
laries of  the  frog's  web  contracted  after  the  local  application  of  byos- 
cyamino.  even  when  the  nerves  hud  been  previously  severed,  and  also 
after  tho  hj'podormic  use  of  the  poison ;  that  small  doses  augmented 
both  the  pulse-rat«  and  the  arterial  tension,  while  largo  dosoe  increasod 
the  former  and  diminished  the  latter;  that  tho  direct  application  of  the 
alkaloid  to  the  heart  produced  a  rapid  diminution  of  the  number  of  its 
beats;  that  moderate  doses  increased  the  rapidity  of  respiration  oven 
after  section  of  tho  pneumogaetrica ;  that  upon  the  nen'oua  Bj*Btera,  tho 
muscles,  and  tho  intestines,  the  action  of  hyoacyamine  was  the  same  as 
that  of  daturine.  Tho  more  important  of  these  conclusions  were  also 
experimentally  arrived  at  by  Heilmann  (Beitrdge  zur  KeniUniss  der 
physioi.  Wirkungen  des  Hijoscyamins,  etc.,  Jena,  1873).  Dr.  R.  Goauok 
found  (  Verhandlung.  d.  Pkysialog.  Gesdlsch.  zu  Berlin,  Aug.  1S81)  that 
byosoyamine  agrees  with  atropine  in  its  action  upon  the  vjigua  and 
heart-muscle,  but  is  loss  poworfbl  and  persistent  in  its  influence,  and 
also  acta  as  a  powerf\i]  soporific :  it  Airtbor  appeared  especially  to  dilate 
the  internal  abdominal  vessels. 

TiiBKAPECTjos. — llyoscyamu*  may  be  used  to  fulfil  any  of  tKe  indi- 
cations for  which  belladonna  is  employed.  Clinical  experience  appears 
m  a  mcaaurc  to  bear  out  the  a&sortionH  of  various  authoritiea  aa  to  the 
superiority  of  hyoscyamus  as  a  hypnotic.  It  baa  been  much  employed 
by  alienists  in  various  forms  of  delirious  insanity  (  West  Riding  Xua. 
Asyi  Med.  Jieports,  v. ;  London  Pract.,  xvii.  17,  xs.  85 ;  Lancel,  1879, 
IL;  Archive  of  Med.,  1880).    Many  of  them  claim  that  hyos(^^untne 
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hu  a  very  special  calmatire  effect.  The  dia^n^i^  and  treatment  of 
hyoscyanrnft-poiaoning  are  identical  with  thoBO  of  hoilHdonnft-poiaoning. 
Tbo  preparations  are  the  extract  (^Extractum  Uynscynmi,  U.S.),  dose, 
one  to  three  grains;  the  ftnrfure  {Tinrtura  HytKcyami — 15  per  cent, 
U.S.),  doee,  half  a  fluidrachm  to  two  flaidrachms ;  and  the  fiuid  extract 
{^Bxtractum  Myotcyami^  Fluidum^  U.H.),  dose,  five  miaims. 


Before  we  can  reach  positive  reHuUs  with  hyoacyamua  it  is  necea- 
aary  that  the  isolated  frystallized  alkaloids  be  separately  BtuJied.  Dr. 
J.  C.  Shaw  (Joum.  Nerv.  and  Ment.  Vis.y  vii.  27)  has  retenlly  p:irtially 
Btndied  crystallized  and  presumably  pure  hyoscyamine,  and  found  that 
it  alTecta  the  system  of  voluntary  movement  and  the  circulation,  in- 
clading  the  heart  and  the  vaso-motor  system,  exactly  as  atropine  does. 
Is  a  single  experiment  the  respiration  did  not  Boom  to  be  afTcctod  as  by 
atropine ;  but  this  is  contradicted  by  results  arrived  at  by  previous  ex- 
perimenters, and  needs  conQrmation.  Upon  man  Dr.  Shaw  bcHovos,  oa 
do  many  other  alienists,  that  hyoseyamine  acts  as  a  soporific.  Ho  atatcs 
that  it  IB  loss  powerful  as  a  mydriatic  than  is  atropine,  and  that  it  dimiD* 
tahea  t^e  respiratory  rate.  It  muat  bo  remembered  that  those  studios 
have  been  made  upon  lunatics;  before  the  conclusions  can  be  accepted 
as  ostabliahed,  much  more  elaborate  experimental  researches  are  noces- 
■ary,  also  studies  upon  normal  individual^  and  especially  contrasting 
stndiM  made  with  atropine  and  hyoscyamine  upon  maniacs ;  by  the 
nae  of  alternate  doses  upon  the  same  individual  any  diflcrencu  of  action 
of  the  two  drugs  could  readily  be  detected.  It  should  also  be  remem- 
bered that  in  his  studies  upon  normal  men  Dr.  Richtur  noted  no  ten- 
dency to  sleep  {Neurolog.  Centralbl,  i.  204). 

In  a  caroftil  comparative  study  of  hyoscyamine  and  atropine  upon 
&  eaae  of  acute  mania  by  Professor  Sydney  Ringer,  the  two  alkaloids 
were  found  to  act  practically  alike  (Practitioner,  March,  1877).  Com- 
mercial hyoscyamine  was  formerly  very  impure,  and  a  grain  has  been 
ipveo  with  impunity;  but  one-fortieth  of  a  grain  of  the  pure  alkaloid 
baa  produced  violent  poisoning  {Lartcet,  1879,  i.  474). 

OOOA.  U.S. 
The  leaves  of  the  Erylbroxylon  Coca,  a  South  American  shrub,  which 
u  very  largely  cultivated  in  Peru  and  neighboring  countries,  resemble 
in  sise  and  ehnpe  those  of  the  ten,  but  are  not  dentate,  and  are  distin- 
gutiihcd  from  most  medicinal  loaves  by  a  slightly -curved  line,  running 
ftvm  the  base  to  the  apex,  on  each  side  of  the  midrib,  and  produced  by 
Um.'  peculiar  folding  of  the  leaf  in  the  bud.  In  1855,  Gurdcke  discov- 
ctcd  in  coca  an  allvaloid  to  which  he  gave  the  name  Erytkroxyline ;  but 
this  principle  was  first  thoroughly  studied  by  Dr.  Albert  Niemann,  from 
whom  it  received  the  nome  Cocaine^  by  which  it  is  now  usually  known. 
It  occurs  in  colorless,  transparent  prisms,  soluble  in  seven  hundred  and 
four  parts  of  cold  water,  and  forma  with  tho  acids  very  bitter,  soluble. 
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orjstalliEable  salts ;  bosidee  cocaine,  the  leaves  contain  a  pecoliar  tannin, 
knovrn  as  coca-tannic  add. 

PnysioLoorcAL  Acrioif. — Prom  the  days  of  the  Incaa  the  leaves  of 
the  coca  plant  have  been  enormouslj  used  by  the  natives  of  "Wcslcra 
South  America  as  a  Btimulant,  and  it  ia  stated  that  about  forty  mUlioo 
pounds  of  them  are  annually  harvested.  Mixed  with  ashes  or  a  little 
]ime,  they  are  chewed,  and  are  said  to  increase  greatly  for  the  time 
being  the  masoular  Btrength  and  endurance.  Although  coca  is  thus 
employed  habitually,  no  scientific  ob&en'crs  have  g^ven  dulailud  reports 
of  the  symptoms  which  it  causes  in  the  South  American  natives,  ob- 
servers contenting  themselves  with  the  mere  dtut«inent  that  the  phy»ical 
and  mental  powers  of  the  natives  are  greatly  stimulated  by  the  drug. 
Hodorato  doses  appear  to  increase  temporarily,  to  a  very  extraordinary 
degree,  both  physical  and  mental  power.  Various  tntvolters  concur  in 
praising  the  peculiar  sense  of  calm  and  happiness,  the  insensibility  to 
fhtiguc,  and  tho  increase  of  bodily  and  mental  activity  which  the  drug 
produces. 

Montcgazza  states  that  when  ho  look  two  hundred  grains  of  the 
leaves  ho  wus  in  a  short  tiuio  plunged  into  a  condition  of  peculiar 
physical  beatitude,  in  which  he  seemed  to  be  isolated  from  the  roet  of 
ihe  world  and  t^  live  In  a  peculiar  atmosphere  of  active  calm.  Id  .1 
little  while  there  camo  also  a  sense  of  plenitude  of  power,  which  was 
accompanied  by  a  real  iucroaae  of  physical  ability,  so  that  gymnastics 
which  in  his  ordinary  condition  were  impossible  to  him  became  easy. 
This  Htate  was  succocdud  by  a  natural  profound  sleep,  lasting  sometimes 
the  whole  of  twenty-four  hours.  After  very  large  doses  of  coca,  in  Dr. 
Montegazza's  case,  a  peculiar  series  of  symptoms  occurred  to  which  tho 
name  of  "  cocaleine  iutoxicatiou"  was  given.  Thus,  on  one  occasion  he 
took  thirty-fivo  grammes,  aud  an  hour  later  nine  grammes,  etc.,  until 
ho  had  taken  in  tho  course  of  two  hours  sixty  grammes  in  all  Tho 
heart,  which  after  the  cai-liest  dose  had  been  slow  in  its  action,  directly 
after  the  second  doso  suddouly  became  rapid  and  very  violent  in  ita 
boats;  hut  at  the  end  of  the  two  hours  the  palpitations  had  coaaed, 
although  the  pulse  was  still  ona  hundi-ed  and  twenty-eight  per  minute. 
There  was  now  u  condition  of  intoxication  similar  to  that  which  is  pro- 
duced by  ha^hii^h.  M.  Mcntegaxza  was  poaaeasod  by  a  feeling  of  in- 
tense beatitude  and  inner  joyousnesa,  while  a  succession  of  visions  and 
phantasmagoria,  most  brilliant  in  colnr  and  form,  trooped  rapidly  before 
liis  oyos.  He  soemod  to  himself  to  look  upon  a  world  of  shiding  and 
incessant  activity,  as  into  a  kaleidoscope.  He  rapidly  passed  into 
dolirions  condition,  in  which  he  appeared  to  himself  to  be  unconAci 
although  whun  addTOnwod  he  would  answer  rationally.  To  hvi  own  con- 
Bciou8no«R  he  was,  as  it  were,  buried  in  a  rovery,  or  perhaps  a  more  ac- 
curate desoription  would  ho  to  say  that  he  felt  as  though,  by  a  sudden 
rush  of  inlollectunl  and  emotional  life,  ho  was  carried  out  of  htmsotf, 
and  know  not  whether  he  was  in  or  out  of  the  body.     An  hour  or  two 
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laUr  he  was  suffioiontly  calm  to  say  to  his  friends  "  that  God  was  un- 
just, in  tlial  bo  bad  made  raaa  to  live  without  oaiing  coca.  I  prefer  a 
life  of  ten  years  of  coca  to  ono  of  a  thousand  years  without  it."  As 
this  ftttttc  WAS  passing  olT,  he  was  eoized  with  aa  irrctiiatiblo  desiro  to 
reproduce  its  delirtara  by  taking  more  coca.  Finally,  however,  ho  foil 
into  «  condition  of  alcop,  whioh  lnBt«d  only  three  boura.  After  thin  bo 
was  able  to  resume  at  onc'e  his  ordinary  occapstions,  and  offered  no 
physical  evidence  of  his  coca  debauch. 

The  moderate  daily  use  of  ooca,  according  to  onr  best  information, 
is  not  injurious,  and  increases  the  working  powers;  but,  according  to 
Profeasor  Pocppig,  the  habit  of  the  esccssi%*e  use  is  readily  formed,  and 
produces  very  aerioua  results.  The  first  symptoms  are  usually  those  of 
disorder  of  the  digestive  organs.  Littio  by  little  the  power  of  digestion 
is  lost  i  on  incurable  insomnia  is  developed,  emaciation  bticomes  extreme, 
aacitea  appears,  and  the  patient  finally  dies  in  a  condition  of  general 
marasmus.  Other  authors  ospccialty  dwell  upon  the  onfeeblement  of 
the  intellectual  faculties  as  very  marked  in  those  who  u^  the  stimulant 
lo  excess.  Dr.  Tschudy  states  that  the  inveterate  ooca-chewer  can  be 
recognized  by  hta  uncertain  step,  his  general  apathy,  his  sunken  eyea 
sarrounded  by  a  deep  purple  auroole,  his  trembling  lips,  his  green 
enemsted  tooth,  and  hia  excessively  fetid  breath,  with  the  peculiar 
blaeknesa  about  the  corners  of  the  mouth. 

Already  in  this  country  victims  gf  the  cocaine  habit  havo  in  a 
nnmbcr  of  cases  prcsonted  themselves  for  treatment.  Usually  the 
cocaine  has  been  taken  as  a  substitute  for  or  an  aid  to  morphine.  It 
is,  I  think,  perfectly  safe  to  withdraw  the  cocaine  at  once.  In  a  case 
imdcr  my  own  care,  in  which  fifteen  grains  had  been  taken  hypoder- 
mically  daily,  the  abrupt  withdrawal  was  followed  simply  by  diarrhcea, 
dyspopua,  and  nervous  depression,  which  subsided  in  the  course  of  two 
or  three  days.  (For  cases,  see  Dr.  Grund  lach,  Schmidt's  Jdhrb.,  Bd.  ccxii., 
1S86;  also  Mattison,  Med.  Register,  1887.) 

Pronounced  aphrodisiac  properties  have  been  attributed  to  coca,  but 
tb&y  Mem  to  rest  rather  upon  tradition  than  upon  demonstrated  ex> 
perieaoe.  According  to  M.  Unanne,  the  ancient  inhabitanta  of  Peru 
reprtsented  Venus  by  a  female  figure  with  a  coca-leaf  in  her  hand,  and 
the  coca  still  plays  an  important  part  in  the  nuptials  of  the  Indians. 

It  has  been  affirmed  by  Tschudy  and  Unanne  that  coca  is  able  to 

lake  the  place  of  food ;  bnt  this  is  clearly  not  the  case.    Dr.  Weddell 

himself  states  that  although  an  Indian  chewing  the  coca  could  go  on 

(bol  laaay  hours  without  &tiguo  and  without  food,  yet  at  the  end  he 

would  cat  more  at  one  repast  than  ho  himself  would  take  in  two  days. 

He  uoords  with  Bibra  {bie  Narkot.  Genuismittel,  1855)  in  stating  that 

^^  Qooa  has  the  power  of  putting  aside  for  some  time  the  sense  of 

^Wgsr.    While,  however,  it  nlay  mask  the  appetite,  it  certainly  does 

"Woonrish  the  body,  and  it  is,  indeed,  most  probable  that  the  absenoe 

o(  litmgcr  is  the  outcome  of  a  local  benumbing  of  the  gastrio  nerves. 
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Thomns  Moreno  y  Maia  (These,  Paris,  1868)  made  »evoraI  crucial  ex- 
poninenU  by  keeping  animalo  in  pairs  without  food,  and  giving  to 
one  coca  freely.  Theso  experimonts  have  been  repeated  by  B.  vod 
Anrep  (P/iuffers  Archiv,  xxi.,  1880),  and  in  overj*  case  the  aDim&l  which 
received  tbe  coca  died  at  leant  aa  early  as  its  mate. 

The  fiymptonut  which  have  been  present  ia  cocaine-poisoning,  or 
have  been  produced  by  the  coca-leaf  ur  ita  preparations,  in  ihe  United 
Stattiii  or  in  Europe,  ditror  easentlally  from  the  duM-riptiuna  of  lho«e  aaid 
to  be  caused  by  ihe  plaot  in  the  South  American  natives*  I  believe 
that  in  no  I'ccordtid  casus  ha^  thuru  but^n  anytbiug  at  all  ivsembling  ttie 
beatific  vidluns  and  uxhilarations  dcHcribod  by  Mantegazza.  Ordinarily, 
iu  the  mildest  cases  of  poisoning  with  us,  there  is  a  great  rusiJeesnuttf 
and  nen'uus  excitomout,  but  no  sense  of  beatitude;  rather  a  couditioo 
uf  fear  and  terror.  With  this  state  t-omes  usually  distinctly  accelerated 
puUo,  increased  frofiuoDcy  of  respiration,  and,  perchance,  muscular 
twitcbings  or  oven  mild  convuUions.  In  the  moii)  Bovei*o  casee  of 
poisoning  the  symptoms  vary ;  eometimos  there  ha»  been  nausoa,  vomit- 
ing, rapid,  almost  iinporceptiblo  pulse,  groat  pei-spii*ation,  collapise  with 
or  without  lose  of  consciousness ;  in  other  cases  the  pulao  has  been  slow 
and  feeble,  and  sometimes  pronounced  cyanosis,  with  slow  or  almost 
arrested  rospiratiou,  has  been  the  most  alarming  manifestation.  The 
pupils  aru  u^nally  dllatud,  but  nru  i-eporlod  in  some  cases  aa  "eoo* 
traded.'*  After  very  largo  doses  convulsions  usually  oecar ;  tliey  are 
often  violent  and  cpiluptifurm  ;  not  rarely,  at  times,  at  least,  they  are 
partial,  and  in  many  casus  opislhutouos  has  been  pronounced.  Coo- 
Bciousneas  rarely  escapes  ;  usually  it  is  simply  lost,  but  somutimeti  it  h 
merged  into  a  mania  with  hallucinations  aud  delusions,  which  mania  may 
become  violent  aud  uvcn  houiieidal,  as  in  a  casu  repurted.  by  Mattison. 

PursioLoutoAL  AcTioN.f — Very  small  doses  (one-  to  ihroe-one-hon- 
dredthsof  a  grain  of  uoeaine)  produce  in  the  irog  no  other  aj-mptoms 
than  some  evidences  of  excitement.  After  doses  of  fivm  one-tenth  to 
one-flfLieth  of  agniin  tho  frog  becomes  quiet,  with  no  apparent  increas*, 
however,  in  the  reflex  activity,  somatimea  amounting  to  tetannSi  fo^ 
lowed  by  increasing  palsy  and  failure  of  the  respiration ;  very  largo 
dosos  produce  symptoms  of  paralysis. 

*  PitttwKT  11.  U.  Rush;,  who  bM  itgdted  th»  oooft  qiiMtioa  carerolly  in  South  Am<riea, 
KtEriui  that  tLeiliffi^rcuee  liatwMO  thft  action  of  oooft  wh«D  frwh  u>il  th*  oooa  of  oommvracor 
ft*  Alkaloid,  oooaine,  i»  verj  dUtloQt.  Ha  b«tieves  UmI  Ihv  dlffcremm  i>  dua  t»  Iha  prVMaoolM 
iha  fcfliU  oooB  of  ft  p«agli»r  voUtilo  *rouiftClo  lubstnooe  wbieb  ia  dMtroj*d  durlac  t^  jinvm 
ef  drying  %b'1  vxpurtnllan  (  Tktrap.  Oau.,  I^SS), 

■\  Iho  cbLef  phjaioloflDftl  pk}>«ri  op^n  cocaiao,  whl«h  I  bkre  MndUd  in  tb«  origlul,  ira 
tboiovf  B.  ran  Aontp  [^rcA.  /.  QM-tmm(.  Phjfti-iL,  Dd.  xxi.,  IS^),  IT.  Mono  (XnrA.  £rp. 
PalA.  Pkarm..  ltd.  xsiii. ;  iiUa  fjiUyn-'s  Archie,  IBDU),  II.  A\ta»<Arek.  Plk)4ivt.,  1SS6,  SappL 
Bd.),  Dt.  I.  OU  {Tuxieahgieat  Slmttin,  PhilA.,  ]3T4),  Dr.  UtttoaHCompt.-ltrnJ.  S<f.  Hiatof., 
18S7,  kIm  Compl.-  Rmii.  Aead.  Sei.,  or.),  Arloins  (  Oamp4.'Sm»i.  Sae.  Ri'tl'ig.,  IKSS],  K.  Ftelaebw 
{Dt-uk.  Arehtt  Kl!n.  M«H.,  1SS9,  xU.}.  LadcIoLi  aad  Rlob«C  (Ocmpl.'IitHd.  Aood.  Svi.,  <!*1.), 
llobkrt  A.  liars  ( £7ttir«rrt'y  UeJ.  Mity.,\ol.  i.J,  and  E.  T.  Raiohcrlf  Aiii.}.  I  htva  klto  m«« 
tbt  aUtraeU  of  lb«  papar  hy  NUoIi'i}'  Bod  Daoinl,  eonUtii*d  la  tb«  nenotr  of  You  ABr^> ' 
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In  the  domestic  animate  the  Rymptoms  vary.    In  iho  ralibit  there 
is  first  a  peculiar  stato  of  quiot,  followed  in  a  few  moments  by  a  con- 
ditioD  of  great  excitement,  in  which  the  animal  8pringi>  and  jumps  abont. 
A  few  miiiutca  later  iho  rabbit  again  bceomesquiet,  and  now,  although 
trembling  much,  is  ao  weak  that  he  moves  with  difUculty.    The  trem- 
blings increaao  until  they  merge  in  convultiiTe  movemonta  of  the  logs, 
while  at  the  same  time  there  \»  i>artiul  paraplegia ;  pendulum  moveinenta 
uf  the  head  are  verj'  markvd,  uud  finally  epileptiform  cunvul^iuns  npjiear, 
while  simultaneously  a  peculiar  tetanic  rigidity  seems  to  indicate  Bpinal 
vsaritomeDt.    The  letha.1  doae  for  a  rabbit  is  put  at  a  grain  and  a  half  per 
Idloi.    Dogs  and  cata  are  Maid  to  bo  more  suuceptiblo  (o  the  action  of  co- 
caiDO  than  la  the  rabbit,  and  to  suffer  similar  symptoms,  but  especially 
with  the  dog  the  e^ndencee  of  mental  excitement  are  more  pronounced. 
Nervoxia  System. — The  most  susceptible  portion  of  the  body  to  the 
action  of  cocaine  is  the  cerebrum.    The  peculiar  sense  of  cnlra  which 
follows  moderate  doses  of  the  dnig  is  evidently  the  result  of  the  action 
on  the  brain,  which  eventuates,  after  a  sufficient  dose,  in  the  peculiar 
aeatagy  bo  graphically  described  by  Montegazsa.     According  to  the  de- 
Miiption  of  Von  Anrep,  this  delirium  is  almost  equally  pronounced  in 
the  dog:  thus,  an  habitually  very  quiet  animal,  directly  after  the  injec- 
tion of  the  cocaine,  will  begin  to  dance  and  leap,  never  standing  still 
ifar  a  moment,  and  continually  circling  around  the  experimenter.    The 
movements  are  not  at  all  those  of  convnlaions,  but  voluntary,  and  accom- 
panied by  every  expression  of  joy  and  exhilaration.    This  may  continue 
for  hours,  the  animal  then  becoming  gradually  quiet,  and  passing  finally 
ioto  bis  normal  condition.     If  instead  of  n  mmtorato  doso  a  toxic  one 
baa  boon  given,  there  is  first  a  period  in  which  the  animal  is  very  rest- 
Iflts,  but  seems  full  of  terror  and  anxiety;  the  least  sound  ftnghtens  him, 
caasing  him  to  tromblo  and  to  ilrop  his  tail  between  his  legs.    Ho  does 
oat  appear  at  this  time  to  know  his  master.     Khythmical  movcmeata 
of  almost  all  portions  of  the  body  accompany  this  state.     Fifteen  or 
iwenty  minutes  later  the  mental  condition  alters,  and  the  dog  bocomee 
apparently  full  of  joyous  excitement.     He  barks  loudly,  runs  fVom  one 
penon  to  another,  licking  them,  and  giving  all  the  characteristic  signs 
of  joy  and  pleasure.     Aft^^r  a  few  moments  this  condition  gives  way  to 
one  of  increasing  feebleness :  the  dog  gradually  becomes  unable  to 
move,  rhythmical  movements,  cramps,  and  convulsive  sjinptoms  ap- 
';  the  pendulum-like  swinging  of  the  head  becomes  very  violenc^ 
at  lost  uai-cosis,  with  epileptiform  convulsions,  develops.    It  is  evi- 
|d«tilthat  many  of  these  symptoms  are  psychical. 

The  stimulating  influence  of  cocaine  upon  the  cerebrum  is  ftirthcr 

»t»o«n  in  the  results  reached  by  Mosso,  n&mely,  that  the  reaction  time 

**f  elementary  perceptions  is   lessened,  although  the  drug  produces 

«M»  noteworthy  difl'erence  in  the  capabilities  of  nerves  of  conducting 

^pttlws, 

B,  vou  Anrep  believes  that  the  drug  has  a  very  distinct  and  peculiar 
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infliiOTiPe  upon  the  semicircular  canals,  thereby  caQ!>ing  the  peculiar  pen- 
dulum-liko  motions  of  the  hejid,  the  lack  of  co  onlination,  anil  iho  rulllng 
convulfliona  efipecially  seen  in  dovea. 

i^pinal  Cord. — According  to  the  roeearcbea  of  Von  Anrcp,  ihe  con- 
Tulsiro  movomenta  are  of  cerebral  origin,  and  are  arrentcd  by  Bectloa 
of  the  Bpinal  cord  ;  bnt  the  experiments  of  L.  I.  Tnraaas  {Arch./.  Rxper. 
Path.  Pharm.,  sxii.)  indicate  that  they  do  not  arise  in  the  psycho-mot^r 
conti-M  of  tlio  brain-cortox,  fiince  he  found  not  only  that  the  local  ap- 
plication of  cocaine  losRcns  the  irritability  of  these  centres,  but  also 
that  tliiring  the  convulsive  stage  of  cocaine-poisoning  the  centres  are 
less  Ben»itivo  than  normal.  Dnnini  appears,  however,  to  have  fuand 
ihat  the  soction  of  the  cord  does  not  prevent  convulsions  in  the  hind 
feet,  and  the  experimonts  of  KoHtto  show  tliat  when  the  cord  is  cut  in 
the  dog  and  tho  animal  cocainized,  tho  irritation  of  tho  norvo-Lrank  or 
of  the  surface  will  produce  in  a  little  while  general  muscular  rigidity. 
Both  Mcj!«o  and  Von  Anropnrein  accord  with  other  observers  in  stating 
that  reflex  activity  Ib  at  first  increased  by  cocaine,  and  the  ovidoncfl 
soems  to  show  that  while  tho  convulsive  movements  of  tho  poisoned 
Rnimal  oriyinato  chiefly  in  tho  brain,  yet  there  is  a  primary  stage  of 
excited  rotlex  activity,  the  result  of  a  direct  action  upon  tho  spinal 
Oord.  Tbo  motor  pai-alysis  and  tho  loss  of  reflex  activity  which  finally 
occur  in  cocoinc-poisoning  are  probably  in  part  tho  result  of  an  infla- 
once  upon  tho  nerves ;  but  that  they  are  chiefly  due  to  a  direct  sedative 
action  upon  the  spinal  cord  seems  to  fallow  ti-om  the  oxperiraonta  of 
Mosso,  who  found  that  when  be  so  bound  the  hind  logs  of  tho  teog  as 
to  prevent  the  access  of  cocaine  there  was  a  rapid  loss  of  reflex  activity, 
Bnd  indeed  a  complete  pamlyeis,  at  a  time  when  both  tho  motor  and, 
the  sensory  nerves  wore  still  intact. 

An  observation  made  at  a  certain  stage  of  tho  poisoning  by  Dr.  Ott," 
viz.,  that  irritation  of  the  posterior  columns  of  tho  spinal  cord  produces 
DO  effect,  while  a  prick  of  tho  anterior  column  is  followed  by  the  tisoat 
result,  shows  that  there  is  the  same  difference  in  action  upon  the  sea- 
sory  and  motor  triicts  as  upon  tho  corresponding  nerve-trunks. 

Nerves. — Although  cocaine  appears  in  general  poisoning  to  have  a 
Tory  distinct  spinal  action,  almost  all  ob&orvors  agree  that  the  sensory 
nerves  after  sufficient  doses  are  finally  paralysed;  but  Professor  Kowo 
(900  Pjiuger'i  Archiv^  1890,  p.  557)  believes  that  the  respiratory  centre 
is  more  eusceptibte  to  the  action  of  cocaine  than  are  the  sensory  ncrvca, 
and  cortDinly  doses  of  the  alkaloid  not  dangerous  to  life  havo  no  per- 
ceptible general  effect  upon  tho  sensory  nerves.  The  experiments  of 
Niltolsky,  of  B.  von  Anrop,  of  Ott,  and  of  Laffont,  seem  to  prove 
that  the  sensory  paralysis  is  procodod  by  increased  functional  activity, 
which  Is  in  accord  with  tho  obsorvatiou  of  Mosso,  that  in  dosoa  of  0.05 
to  0.1  gramme  cocaine  incruasos  in  man  the  seaaibility  of  tho  skio. 

Dr.  Olt  found  that  in  a  certain  stage  of  tho  poisoning,  irritation  of 
the  posterior  column  of  tho  spinal  cord  produced  no  effect,  whilst  a 
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prick  of  ibo  ant«rior  coluiuu  was  followed  by  tUo  usual  rosult,  which 
wuuld  indicate  Uiat  tbe  centrifugal  or  tifTerenC  conducting  6br«s  ai^o  tho 
iast  to  tw  afruct4.H]  by  the  alkaloid  ;  but  Moiwo's  vx{H>riDients  upon  Tritons 
led  him  to  conclude  that  tho  power  of  conducting  impulses  cfftrcully,  or 
fntm  tiio  cuulro,  is  first  lueit  in  tho  spinal  cord  puiboucd  with  cocaine. 

The  miAor  n&'va,  according  to  Danini,  in  tho  fVog  remain  irritable 
until  after  death ;  but,  according  to  NilfoUky,  thuu-  functional  activity 
ifl  first  incrc:UHid  and  aHerwarda  destroyed.  Ott  abw)  asserts  that  co- 
caino  depresses  tho  motor  nen'cs.  and  Moreno  y  Maiz  found  that  when 
bo  tied  the  iliuc  artery  of  a  frog  on  one  side  and  adniinistoi-od  cocaine 
anteriorly,  there  can\e  a  time  when  irritation  of  tho  poisoned  limb 
ooosod  no  movement,  while  irritation  of  the  protected  extremity  pro- 
voked very  distinct  general  reflexes.  At  the  same  time  tbeix)  wm 
diminishud  motility  in  the  non-proCocted  limb  as  comparod  with  tho 
protected  one.  Thc^  facts,  of  coutbo,  indicate  that  the  drug  finally 
dopreasoe  both  motor  and  sensory  fibres,  but  that  its  action  upon  tho 
motor  is  subordinate  to  that  upon  tho  sensory  nerves.  Ott  also  noticed 
that  then)  is  a  time  in  the  poirioning  wheu  irritation  of  the  central  end 
of  a  cut  sciatic  nerve  produces  no  ruspuuso,  while  irritation  of  i\B 
peripboral  end  causes  muscular  action,  und  thereby  confirms  the  view 
that  ibe  drug  aSucts  the  sensory  earlier  and  moru  powerfully  than  the 
motor  nerves.  H.  Alma  found  (^Archivfur  Phys.,  188G,  Suppl.  Bd.)  that 
ft  fivo-per-cent.  solution  of  cocaine  in  contact  with  tho  isolated  ischiatJo 
plexus  of  the  frog  caused  absolute  anfcstbesia  of  the  leg  and  apparent 
lose  of  motor  power,  the  leg  lying  motionless  and  trailing  buiiiud. 
Keverlbeloss,  strong  irritation  upon  tho  IVoiit  leg  of  tho  frug  caused 
immediate  moTomonis  which  wore  shared  by  the  cocainized  hind  leg, 
showing  that  the  motor  fibtments  wore  not  paralyzed.  The  expcri- 
menta  of  Alms  indicate  that  tho  oxlrcme  peripheral  filaments  of  ihu 
nerve  are  first  affected,  since  at  a  certain  period  most  severe  irritation 
of  the  skin  produced  no  pain  in  the  poisoned  rabbit,  although  tho 
ii^jection  of  irritating  materials  uvidently  caused  violent  pain. 

ICoaso  found  thai  whi-n  locally  applied  cocaine  is  capable  of  suspend- 
ing Ainctional  activity  in  motor  nerves,  and  I  think  it  must  be  considered 
as  demonstrated  that  cocaine  is  aparalyzant  to  both  vmtor  and  sensory 
nervet,  although  it  acts  much  more  powerfuUy  upon  the  sa\$ory  nerves. 

CircuLttion. — Before  tho  research  of  Profeasor  Edward  T.  Reicliert 
{Ama-ican  Lancet,  May,  1891)  much  work  hod  been  done  to  determine 
the  action  of  cocaine  upm  tliu  circulation,  but  the  results  obtuiuud  had 
boon  so  discordant  and  the  work  itself  so  rragnientary  that  the  only 
poeitive  conclusion  thai  could  be  drawn  was  tbatihe  influence  of  tho 
poison  u[>on  tho  circulation  is  subordinate  to  its  action  on  tho  re^tpira- 
tion,  the  heart  in  fatal  poisoning  always  continuing  to  beat  alVr  the 
arrest  of  respiration. 

The  discussion  of  tho  early  evidence,  which  was  contained  in  the 
text  of  the  eighth  edition  of  this  book,  will  be  found  given  below  la  ft 
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foot-note.*  The  conclusion  which  Profesaor  Reichert  reachiMl,  that  the 
dificrcpftncioB  in  the  Btntements  of  tho  early  iaTestigatore  have  bcon 
duo  chiefly  to  tho  doeea  (>mployod  und  to  the  varying  Busceptibilitie^ 
of  the  various  animals  etudiud,  Heetna  to  bo  correct.  Profesaor  Itoichert't 
research  was  ma<lc  with  a  full  knowledge  uf  what  had  been  done  befora 
him  and  tho  dithcullies  of  the  matter:  hits  experiments  were  upon 
dogs,  and  tho  conclnsionH  whirh  be  arrived  at  are  aa  follows : 

*'  When  tho  Aill  train  of  effectfi  is  slowly  developed  by  the  repaatod 

*  ADconllni;  Id  Ten  Anrc)!,  u  Mcll  ut  lit  tLio  Mirli«r  obwrralioDa  of  Nikolsky,  Uie  lioan 
«f  lh«  qocoJdIz'kI  frog  ta  frailuBll7  vcakcuvl  uid  •rrntn]  in  ili»»talB;  bat  Mnso  ToDnd  Ihii 
vioutc  clb«M  of  ODoaioe  iaonoard  tb«  n|>tJttj'  nnJ  power  o{  t]i«  (jilolio  eonlnuitioaj  in  Um 
oal'out  frog*!  hMft,  wUile  Iiu-fcr  iliwca  oauaeJ  Bytl'ilie  nrreat.  Thtt  snggcativa  offon  iu«lf 
tbftt  th«  diulolic  kiTMt  oi  tiM  hcarl  ftMt»rt«d  to  Ulc«  |ilnc«  Id  g«a«r«1  polkunlog  b  lb*  rtfult 
of  the  long-dnwD-oat  upli^iift;  byl  Dr.  II.  O.  D«jar  (.twr,  Juuth.  Jtferf.  S'i.,  July,  IS8i| 
ftfliFiux  ibkt  «*bil»  inuUI  lioMo  of  eooftlii*  iaorcu*  tb«  Notion  of  tb*  itokted  bMit  of  tb«  t*r- 
npin,  lnr(«  doMe  »mtH  it  in  diulola. 

In  lb*  MrlUr  tnresligatioD*  of  Otl.  of  Von  Anrop,  and  of  I^sbord^  a  rift  in  lb«  artarul 
praMurc  follawKl  Ihn  injeclinn  nf  coeainn  into  tb«  eirculiili<iD  tif  the  munniKl.  Allhuu^h  It 
b  cot  potUir«lj  (tnied  is  ibv  loxt  of  Ibe  mem'iirii  tbal  the  ftnimnli  wen  not  iarmriuil.  tb<re 
tMOii  la  be  lUtla  doubl  that  tbo  expcriuiBUU  were  tuade  upan  nan ■ranriscil  AOtuiali,  Ai 
fiDOoloe  dlnturba  llui  reApirntidD,  and  attwi  prmluww  widv-nproad  mnacnlar  soDtrwiUana,  it  ia 
BWMsftrjr  to  eiperimcnt  upon  atiitDala  whoM  r««piratorjr  and  nioKoW  ■j'iImu  «(«  jMraljaaJ 
in  (irder  to  'ibtAin  RCrumtc  knonliylgc  iif  ibn  ilim-t  itumedUla  aotioa  of  tbo  wlkalnid  a|Ml 
blood -p  rex  an.  iin««  n^phyxtn  and  niuncuUr  cuDlraednni  notnblj  iocrcMe  blood- prM»a  re. 

Tbc  ex|>oiinieiiU  uf  Vul|)ian  ( Ctimpl.-Jltxd.,  1$S-1,  t ol.  M.  p.  flS3)  aail  of  Bertbotd  (  CnU'^lM. 
Med.  WUtetttrh.,  1^85,  p.  4S-i)  Au  not  HatitTactoril/  drtnroiiDe  (b«  rlMt  of  eocainn  In  wntunttA 
animal*.  Vulpian  oblainad  in  a  (ingle  cxporiment  a  <r«ry  OMirked  riM  of  tbt  mttcrUI  piaMyr* 
which  wiui  in«)ntiiiBed  fnr  tbreo  wiinuU-ii,  wticu  upon  tbn  iajralinn  uf  ksoound  doon  th«  prwwin 
fell;  while,  ncconling  to  Bvrtbold,  dUtlnet  perinaneDt  elevttiion  uf  ihe  btoud-pr«Mur«  ii  Btvar 
prodoeoiJ  by  uucaina  in  coranted  aDiniali,  altbouKh  in  #oine  cued  be  bad  milienl  a  elii^bt  riM 
laallof  for  one  or  twu  minutas.  Lnrg«  doeM  uf  oociuae  «mimi  a  proiionnood  ^Nklngof  tb* 
blood- preMant.  Mo«io  «>n*id«n  th«fiiilBr«of  the  alkaloid  tocauM  rU»of  lb*  arterial  prwowiw 
in  Ibn  aorariitil  nniaial  in  be  nwini;  to  tha  Rurare  "  pArnljrsing  Ihr  influenee"  of  the  eocaint; 
but  onrnro,  nnlcM  given  in  orcrwbelnitiig  dweii,  doe«  nnt  profonnillj  affect  titbor  b««rt  or 
ruu-uiotor  ijtXtru,  and  il  i>  nut  prubikble  tliat  Dertbold  and  Vulplon  uaad  the  eurara  ao  «>• 
■kilfully  Bi  MKiilbl?  to  affect  the  olrculalion.  After  awiCioD  of  the  iploal  eorJ  tM>  liM  <tt  lb* 
arl«r[al  prMiure  i^  produced  \>y  cocaine  [Daoini  asJ  Dertbold).  The  ibeorj  uf  Volpiast  Uui 
cocaine  dapr*uc«  tba  bvart  hjr  onuMng  ani»>tbeiia  of  the  perieardium,  doei  not  leen  to  ma  to 
b«  HUt«lB*cl.  Tbare  in  alw  great  variiinoe  of  l««lLiD«njr  In  regard  to  tb«  effael  of  ibe  alkakiid 
upon  the  puW-rate  and  upon  (bu  vagi.  Vein  Anivp  ■  tales  that  tbe  pulic>rai«  Is  niuallj 
ineretued.  but  that  lbi«  iuoreace  ii  not  marked  in  rabbit*,  wbile  tn  Otl't  •xperimcnU  api>n 
d«ga  tbc  polia  usuoU;  fa«caiDai  tlower.  Von  Anrep  aleu  ttalea  Ihat  the  vagi  ara  pnnljrietl  bj 
large  doBM  of  woaln*,  while  Ott,  Nikolak;,  LnlT'int.  and  Pur>lull  (DrmUrh,  3it<i.  H'iKAent., 
165T,  1T2)  deolara  ibnt  it  doo«  not  affoet  Ibe  vagi,  and  Dertbold  aLatea  thai  prerioat  aevtion 
of  the  vagi  baa  no  effect  upon  the  eaurae  cf  tbe  lymptum:!  eaa«eil  hj  oOMlne.  Farther,  SfoMO 
tut«*  aa  cb«  reault  of  ezperimetiU  made  with  artlScial  clroulatlon  ia  axlirptUed  kidae^a  that 
imall  doses  uf  ooesine  have  no  scailbla  cITeol  npun  Ibe  bluud-  veaeela,  while  large  4<wei  paraljie 
thoiB ;  but  It.  II.  0.  De)r er  (^Dirr.  Jvunt.  .tffrf.  Sri.,  Jalj,  18^5)  foaad  la  bi*  KtnJiBa  upon  the 
terrkpla  tbat  both  large  and  fntall  dowM  of  cocaiae  produDa  oonlractinn  nf  the  bloo4-T«a)*l> 
bjr  ft  direet  actinn,  whtUt  the  plathiamograpbla  etudiea  of  Mnieo  haTO  led  him  to  the  ooacluaiua 
tfaal  In  man  Iherapeutio  doiae  of  ooeaine  oauie  (vblrwtion  of  tbe  raeflela,  and  lAlTont  aaeerti 
that  one  of  the  chief  aoliuni  uf  oi~>i-aine  is  to  cuntrai>t  the  veeiala  bj  elfcclleg  the  berve- 
eudlngi.  DunluD  aJfirmi  that  tnarhed  narrowing  nf  the  veaeeli  of  the  ear  can  be  seen  )b  the 
rabbit  when  cocaine  I*  Injocteil,  bat  tbai  if  the  ijupathttio  be  prerioiulj  divided  no  d]jtla<7t 
eontraotiou  will  oceur  ia  tba  dilated  veaaeli. 
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uijeoti<»i  of  very  small  doses  (O.nni  gramme  to  tho  kilo  of  body-wdght), 
the  patM<nite  is  at  firet  dcfronftefl,  then  incri'flsed.  and  finoHv  deci-easod. 
Very  amall  doeefl  deoroase  the  rate  by  slimulrtting  tlio  cardio-iiiliibitory 
centime  i  small  to  moderate  do^ea  increai$c  the  rate  by  depreasiug  thc«e 
cectrea^  and  in  some  eaiies  by  depreitsin^  also  the  cardtoinhibitory 
gM^gUon^  large  doses  caii^e  a  transient  decrease,  followed  by  a  ri&e  or 
a  permanent  decrease,  the  deorease  being  due  to  a  depression  of  tho 
accelerator  or  motor  ganglion  in  the  heart,  and  tho  increase  to  tho 
fkctors  before  mentioned.  Tho  oai-dio-inhihilory  centres  are  invariubly 
ttlTwted,  being  primarily  stimulated  and  secondarily  depressed  ;  but  the 
HL'tioD  on  the  perii^eries  is  inconstant ;  a  primary  etimulatioo  I  have 
Dot  been  able  to  detect,  and  tho  depressant  action  is  sometimes  mani- 
fest to  a  profound  degree  very  early  in  the  poisoning,  aud  at  others  is 
BbMtlutely  absent  up  to  the  ap]K!aranc6  of  death.  The  height  of  the 
pulftecurres  is  in  inverao  relation  to  the  frequency  of  tho  boat. 

'•The  arterial  presHure  is  always  increasod,  unless  it  be  after  lai^e 
daaea,  when  it  may  temporarily  bo  diminished  and  then  increased,  or 
ftemianently  be  lowered.  The  increase  is  duo  to  a  stimulation  of  the 
vnso-motor  centres  in  tho  medulla  oblongata,  to  a  slight  extent  to  a 
direct  stimulation  of  the  vessel  walls,  and  to  the  dopre^Htnn  of  the 
canlio-inbtbilory  apparatuti.  The  full  of  pressure  \»  duo  chiefly  to  a 
doprcssinn  of  the  heart,  and  at  times  to  a  simiLir  action  on  tlie  vaso- 
motor co-ntres  and  peripherics.  The  effects  on  normal  and  curnrized 
Aiiimnis  are  identical.  unleKs  in  the  Utter  curare  \\^9  been  n»ed  to  excens," 

Ai  pres*'nt  writing  it  does  not  seem  probable  that  the  narrowing 
of  the  blood-palhs  is  the  sole  cause  of  the  rise  of  arterial  pressure  under 
cocaine,  since  Mos><o  found  that  minute  doses  of  cocaine  increaserl  the 
rapidity  and  power  of  tho  8j-sl,olio  contractions  in  the  cut-out  frog's 
heart,  a  finding  which  is  in  accord  with  the  statements  of  Pr.  H.  G. 
Beyer  (^Amer.  Journ.  Med.  Sri.,  Jnly,  1885),  based  upon  experimental 
reeearch,  that  small  dosei*  of  cocaine  increase  the  action  of  tho  isolntod 
heart  of  the  terrapin.  The  final  action  of  the  large  doses  of  cocaine 
upon  tbe  beuri  is  still  somewhat  in  doubt,  since  Mosso  affirms  that  the 
heart  may  bo  arrested  in  systole.  On  the  other  hand,  Von  Anrep, 
Jfikolhky,  and  Beyer  have  noticed  that  the  heart  of  the  ft*og  or  of  the 
terrapin  is  BUHpendcd  in  diastole.  The  bulk  of  the  evidence  is  certainly 
iit  favor  of  final  depreBKion  and  diastolic  arrest. 

Muscles. — There  is  a  difltinct  contradiction  as  to  the  effect  of  cocaine 
opon  tho  striated  mu»cle4.  Alma,  Nikolsky,  and  H.  von  Anrep  stale 
that  the  latter  are  not  affcctod  by  the  alkaloid,  white  Ott  affirms  that 
it  acta  upon  them  like  veratrinc,and  ia  confirmed  in  this  by  Buchheim 
and  Eisenraenger  {Pfinnzenstoffe,  2d  cd.,  885).  The  tracings  given  by  Ott 
would  appear  to  prove  thai  the  muscular  contraction  is  prolonged  by 
txjcaine,  and  can  hardly  be  accounted  for  by  a  condition  whioh  M.  J. 
Roasbach  and  B.  von  Anrep  (Pjiuger't  Archiv,  xxi.  243)  allege  to  be 
produced,  viz.,  a  peculiar  sensibility  of  tbc  muscle  similar  to  that  pro- 
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duced  by  oiirare,  and,  like  it,  CAUftod  by  a  lessening  of  muscle-toniu 
by  paralysift  of  the  peripheral  nerve-end ings.  The  results  obtained  by 
Oct  find  confirmation  in  the  experiments  of  Professor  Berthold  upon 
tho  offectR  of  the  local  application  of  cocaine  upon  the  frog's  muscle 
(^Centratb.  Med.  Wisscnsch.,  1885),  and  also  in  thoeo  of  Professor  Moeso, 
who  found  that  both  in  the  fVog,  the  dog,  and  the  man  the  excilability 
of  the  muacleH  is  increased  by  small  doses,  and  paralyzed  by  large  doses 
of  cocaine.  Cocaine  is.  therefore,  a  muscle  poison,  stimulating  and  after- 
Hoards  depressing  the  functional  ai^ioiti/.  This  influence  of  tho  alkaloid  is, 
however,  probably  too  slight,  as  compared  with  its  ctTcotA  upon  otbor 
portions  of  tbe  organism,  to  bo  very  apparent  in  general  poisoning. 
H^evertfaeleas,  the  oxperiracntfl  of  Moaso  suggest  that  tho  indnence  is 
greater  than  it  seemK,  for  ho  found  that  in  man,  wbon  the  muscles  wero 
exhausted  by  work  and  fasiiug.  tbo  exhibition  of  cocaine  in  tho  dose  of 
a  grain  and  u  half  more  than  doubled  the  reaponse  to  stimuli.  These 
cxtraoi-diuary  experiments  of  Mosso  have  ali  appeuntncc  of  correct- 
ness, and  tbrow  a  peculiar  light  upon  the  asscrliuns  of  travellers,  thai 
cocaine  in  tho  South  American  Indiaus  enormously  increases  the  power 
of  withstanding  fatigue.  Tbe  2)rcsent  dllficuity  in  the  way  of  the  full 
acceptance  of  the  natural  deductions  from  them  is  the  fact  that,  in 
America  and  in  Europe,  cocaino  has  appeared  to  fail  as  a  stimulant 
during  fatiguing  labors. 

Temperature. — The  rise  of  rectal  temperature  in  coca! no- poisoning 
Boraetimes  amounts  to  as  much  as  8*"  F.  It  is  certainly  not  duo  to  tlie 
convul.tions,  as  it  usually  oocurs  before  the  motor  disturbance.*  In  fatal 
oases  it  is  followed  by  a  fall,  so  that  before  death  the  temperature  may 
become  subnormal.  1  n  ibo  culorimetrical  experiments  of  Keichert,  the 
rise  of  temperature  was  found  to  be  due  to  a  great  iacreaae  in  tbo  heat 
production,  bub  at  present  it  is  impossible  to  say  why  or  bow  this  rise 
of  heat  production  is  produced.  The  assertion  of  Mosso,  tbat  tbe  riao 
of  temperature  occurs  aRer  section  of  tbe  spinal  cord,  does  not  scorn  to 
be  proven  (soe  Iteicherl,  p.  443). 

Elimination. — According  to  Moi-ono  y  Maiz,  cocaine  is  eliminated  by 
the  kidneys. 

Urinary  S^rcretion. — Br.  J.  M.  Da  Custa  states  that  tbe  hypodermic 
injection  of  cocaine,  in  doses  of  one-half  to  one  grain  throe  times  a  day, 
umrkedly  increases  the  flow  of  urine  without  altering  its  specific  grav- 
ity (Med.  News,  xlviii.  679).  According  to  Dr.  Bignon,  however,  tho 
single  large  dose  of  cocaine  causes  an  anuria  which  may  bo  followed 
by  excessive  secretion,  or  may  he  so  prolonged  as  to  cause  uremic 
symptoms  (Joura.  Amer.  Med.  Assoc.,  July,  1887).  PurUier,  both  Dra. 
Ott  and  Atherton  P.  Mason  (Bost  Med.  and  Surg.  Joarn.,  Sept  1882) 


*  p.  LttDstoia  and  CbulN  Rleb«t  h*n  foasd  tlmt  th«  t«m]>er*lBro  of  tha  oocftfnlMd 
Mtimal  bu  ftgimleffeist  in  detennin'mg  iho  amount  of  eoMine  neceuw;  to  prodDM  eoOTnUuM. 
The  higher  Iba  temperature-,  tbe  tnikller  the  doM  Btan»rj,  sad  ifh«n  tbo  kduiuI  wu  k«pt  M 
ft  Uoaperetar*  «r  39*  C,  oolj  toalo  «oovyUiotij  mtt%  pro(luc«cl. 
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fouud  that  when  cocaine  is  taken  habitually  it  oot  only  lesaens  the 
ficcrDtioa  of  urino  but  aiso  markydly  doci-easod  the  uliminaiioa  of  uroa. 
Dr.  Hiii»on  oraployod  vtry  large  doses  of  cocuino  duriog  prolonged 
exaroue.  It  is,  therefore,  very  probable  that  this  drug  diminidheA 
tuRW-wBSte,  akhoagh  Dr.  Mason  himself  fitaton  that  Gozeau  has 
obtained  contrary  results.  In  Dr.  Otis  experiments  the  urine  became 
filled  with  crystals  of  oxalate  of  calcium.  TarfhanotT  has  noticed 
sugar  in  the  oriue  of  poisoned  animnU,  bnt  Yon  Anrep  affirms  that 
the  sugar  and  the  albumen,  which  is  also  froquoDtly  present,  are  caused 
by  the  asphyxia  induced  by  the  drug. 

Dr.  Kichard  Fleischer,  in  three  experimented  foand  that  cocaine 
reduced  the  elimination  of  nitrogen,  and  in  a  single  expeiiment  that  it 
leuened  the  urinary  sugar  produced  by  tbeadmioiatratioaof  pbloridxiD. 
Although  these  expcrimcntii  seem  to  have  hacn  carefully  jjerformed, 
tLey  ore  hardly  a  sufBciont  basis  for  the  positive  conclusion  that  cocaine 
checks  protoplasmic  waste. 

Bife.* — When  a  watery  solution  of  cocaine  is  dropped  into  the  eye 
there  occura  a  slight  uuutractiou  of  ihu  pupil,  tuUowed  within  a  few 
minutes  by  dilatation.  The  firul  coatracliun  is  probably  reflex  and 
due  to  the  irritation  of  the  conjunctiva.  The  maximum  dilatation  for 
a  four-percent,  solution  is  usually  reached  about  the  cud  of  the  first 
hour ;  an  hour  later  it  hua  sensibly  bcguu  to  decline,  and  iu  &um  twelve 
to  twenty-four  hours  the  pupil  returns  to  normal.  The  dilated  pupU  is  to 
some  extent  responaivo  to  light  and  to  accommudation,  and  the  mydri- 
asis is  rapidly  overcome  by  eserine.  V.  Llmbourg  Htatcs  {Arch.  Exper. 
Pharm.  u.  Path.^  xxx.^  that  the  dilatation  is  not  so  great  as  that  caused 

*  Th»  (bllowlag  eorapftrisoa  of  the  Mtioti  of  raf<Iri«ti<M  «iu  prep«red  ftl  mj  requeil  bj 
Dr.  G«o.  D«  SobwalniU,  of  tk*  sje  clinia  of  th«  UDiveitit^  HMplUU : 

Atropine  dAturiiini  hjrDmjfttnina,  h^oMUiii,  and  iuboitinv  hftva  oaob  Hi*  power  to  diUta 
tk«  pai41  ad  moMimtm.  B«c»iiH)  cocftloe  Isaroi  tbo  puptl  mpoosir*  bo  light,  sad  bvoaiiM  Ita 
myilriacl*  li  rvaJllj  av«rooia«  bj  u  myotio,  like  ederino,  it  hu  been  ifIft«*or]  ac  »  fuefale  lujdrl- 
aUe.  NcvflrthelsH,  wllh  it  U  wide  %  diliOalioa  of  the  (lupll  ia%j  be  obUined  m  nith  aoj  of 
the  fir*  olbtr  drugi,  pronded  the  obeerrAtion  U  miula  bj  a  irciUi  light  Mid  when  eoovergcno* 
•od  M«oiusodkUoi  ftre  reUxed.    Suob  procaatioa  U  aon«oeM«i7  with  theotben. 

Aftor  njdrUaU  uid  oilior;  pu^tjiii  «ro  proda«ed  with  ktro|>ina  full  KoaomiiiadfttioD  ii  r»- 
Morvd  Id  from  tea  to  foartnradKTft;  with  dnturioo  in  about  ten  Anj%;  with  bj'OK]r«tiiiaeiii  from 
dsto^bt  d»ji;  uid  wEtbdnboiiineiDsbout  foortoflvadsj*.  Theduretioaof  tbiecajdrUtle 
mnitm  of  h;o«tiii«  reHmbloa  that  of  byoaajaniiDe.  It  la,  however,  ■  wore  puwerful  m^drulii?. 
PtTaWlow  orf  tba  pnpil  aodor  the  inflaenooofeoeainodectiocftDBJkedl;  within  ui  hour,  bat  the 
Morn  lo  Boniul  1>  oaiutlly  oot  oonplela  until  tho  oo^l  of  twelve  hoon. 

AtfD|iine,  dalurioa,  hyaeDjrunido,  bjrotoine,  and  dubuUiao  «ll  produce  oillftrj  pMUlyala, 
and  naj  hcoce  be  dnployed  lo  eorrect  aaonitlies  of  lefrnction ;  atropioo  tJid  byoacjraisine 
cbaold  bft  prtferred,— iho  former  if  the  oonditiun  of  the  eye-ground  d&IU  for  pro1on)[od  ruat. 
VlicB  diUtAliuB  of  the  papil  la  nooeaMry  in  tho  trMtment  of  Inflftinmatory  dlaokMi  of  tho 
•MUM  nod  IrUt  wroplne  ibould  b«  cboHin.  The  gr«tt  objootioo  to  tho  uae  of  duboiaine  is  the 
^twmomattk  ajr*t«mio  diatorb&uco  wbleh  It  oeuuionKUy  produeea.  Oooaino  la  niele«  in  tbo  do- 
ierviuttiea  af  wrora  of  reftMtloti,  but  la  rery  omTuI  ta  •  dlUtor  of  the  pu|»U  tat  dlnffnaatia 
parpoM*. 

Atitiplno  e«Tt«tiily  InoRwaea  intrwwular  t«a>iop,  ao  aJao  yrobablj  do  hyOMlne,  doturino, 

byoooyunine.    Cooune  baa  tho  power  to  lowor  lb*  tenaioo  of  the  uormiU  i-ye. 
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by  atropine  and  can  bo  iucroa»cd  by  atropiuizing;  tb&t  the  cocainised 
pupil  stiU  reacts  with  liglil  and  accouimodatioD ;  that  the  ditatatioD 
may  bo  overnome  by  th«  locul  action  orpiluearpiu,  and  tbat  the  vessels 
urithin  tbo  eye  are  notably  contracted.  The  ocular  tension  ia  lowered 
rather  than  increased.  The  power  of  accoinmodation,  while  distinctly 
lessened  in  its  range,  is  never  entirely  abolished  (Knapp,  C^^ainf.y 
1885).  Dr.  .Tackson  affirms  th:it  cocaine  causes  a  peculiar  irre^larity 
of  the  corneal  surface  which  ia  not  due  to  any  loss  of  epithelium, 
although  it  may  proceed  bo  far  as  to  cause  a  notable  hasineaa.  WQr- 
dinger  produced  distinct  corneal  opacity  in  the  rabbit  by  repeated  in- 
Btillations  of  a  five-per-cont.  solution.  It  seems,  however,  probable  that 
this  opacity  was  the  result  of  corneal  inflammation  due  to  tho  inability 
of  the  anEcMbotiKed  eye  thoroui^hly  to  protect  itself:  nerertfaelesa,  some 
ocalistB  affirm  that  cocaine  distinctly  predispngieB  the  eye  to  exooMiTe 
inflatnination  upon  irritation  or  operative  procedures. 

G.  N.  Durdufi  {Deutach.  Med.  Wochenschr.,  March,  1887)  states  tbat  in 
dogs  poisoned  with  cocaine  not  only  is  there  dilatatiou  of  tbo  pupil  but 
also  a  mauifost  protrusion  of  tho  eyeball,  with  exceeaive  opening  of  iho 
Uds;  phenomena  which  arc  similar  to  thoeo  that  follow  irritation  of  (he 
cerebral  end  of  tho  divided  sympathotic  norvo  in  the  nock,  and  which 
Durdufi  concludes  to  bo  duo  to  stimulation  by  cocaine  of  tho  sympn- 
tbotic  nor\'c-contro9,  bocaudo  ho  has  found  that  thoy  are  prevented  by 
eoction  of  the  s^onpatbotic  nerve  in  the  nock  cither  with  or  without 
accompanying  section  of  the  oculomotor  nerve,  lie  has  fUnhcr  ex- 
porimontally  detorminod  that  section  of  ono-balf  of  tho  spinal  cord  one 
and  one-half  contiractres  from  tho  point  of  the  calamus  does  not  intor- 
fero  with  tho  production  of  the  cocaine  phenomena  in  either  eye,  and 
therefore  locates  tho  ooular  centre  which  is  affected  by  cocaine  in  Iho 
medulla  spinalis  below  the  medulla  oblongata.  The  concIustoDS  of 
DurduS  are,  however,  rendered  extremely  impi-obable  by  the  primary 
fact  that  the  cocaine  dilates  one  pupil  when  applied  locally  without 
affecting  ihc  other  pupil.  The  dilatation  must  be  due  to  a  local  actiou. 
Moreover,  the  oxpcrimeuttt  of  Xikolsky.  Holtzke,  Limbourg,  as  well  as 
of  Scholcr  and  Pfliigor  (quoted  by  Limbourg),  show  tbat  cocaine  ap- 
plied to  the  eye  imniediatolj'  after  section  of  the  sympathetic  doe«  dilat« 
the  pupil,  although  later,  when  sufficient  lime  baa  elapsed  for  degenera- 
tion of  the  sympathetic  fibres  to  occur,  tbo  alkaloid  is  powerless.  Lim- 
bourg has  made  the  cuiiou^  observation  that  electrical  irritation  of  the 
cornea  may  restore  to  such  an  eye  the  jK>wer  of  responding  to  cocaine. 
This  cliange  of  BenBibility  may,  perchance,  be  duo  to  a  Blimnlation  of 
tho  ncr^'e-fi laments  in  iho  eye  by  the  electricity.  However  this  may 
be,  certainly  the  drill  of  the  present  evidence  is  to  show  that  cocaine 
dilates  the  pupil  by  etimulnting  the  peripheral  sifmpathetic  fibres, 

Rtispinition. — Small  doses  of  cocaine  increase  distinctly  the  rapidity 
of  tbo  respiration,  and  in  some  cases  also  the  depth  (Yon  Anrcp,  Mosso, 
Banini,  Ott,  and  Nikolsky).    After  toxic  doses  the  respirations  become 
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at  first  rapid  and  more  shallow,  Uieii  irregular  with  Intorruplions,  after 
aioh  of  whiuh  the  rv^piratory  niovtitncnU  begin  deep  and  slow,  but 
become  mure  rapid  and  shiilluw  until  the  next  HLand-ntill.  As  Jklosso 
fanud  ibat  after  aectioo  of  the  vagi  cocaine  caurioB  an  enormous  increase 
of  the  rapidity  of  the  breathing  and  at  the  siime  time  ho  modifies  the 
rfajthm  that  the  expiration  is  no  longer  more  quick  than  inspiration,  il 
mnat  be  considered  that  the  drug  acts  directly  upon  the  respiratory 
nerve-centres  as  a  rospiratory  stimulant.  The  first  stimulant  effect  of 
cocaine  apon  the  respiratory  centres  appears  lo  be  followed  after  fatal 
doaee  by  a  ]>ara)yzing  influence  which  leads  to  death  from  asphyxia, 

Tniestinet. — According  lo  Von  Anrcp,  the  intestinal  peristuUis  is 
markedly  increased  b}-  moderate  doses.  After  Urge  doses  this  increase 
is  followed  by  great  sluggishness  deepening  into  pnnilysis.  Tarchnnoff 
states  that  coca  increases  the  mucous  socrotious,  but  Vou  Anrup  atllrni& 
that  it  decreases  them.* 

Aoootrding  to  the  exporimenta  uf  Pctt-r  Albcrtoni  (Archivf.  Gesammt. 
FS^sioL  1890-91,  xlviii.)  and  of  B.  Damlewsky  (/6tW.,  1892,  li.),  cocaine 
in  enfficient  concentration  acts  upon  all  forms  of  protoplasm,  first  ex- 
citiug  and  then  paralyzing  its  fuiic(ion:t1  itctivity. 

Strnmary. — Cocaine  is  n  cerebral  stimulant,  producing  peculiar 
tnontal  axoitement,  ending  aflor  large  toxic  dowo  in  narcosis,  with  epi- 
leptiform couruUions,  which  aro  probably  of  cerebral  origin.  In  Iho 
poisoning  there  is  at  first  increa.<t'd  reflux  activity,  followed  i>y  paralysis 
of  voluntary  motion  and  of  reflex  activity,  which  are  chiefly  due  to  a 
direct  action  upon  the  spinal  cord,  i  he  sensory  side  of  the  cord  being 
probably  more  sensitive  to  the  drug  than  the  motor  side.  Toxic  doees 
dopreu  and  finuUy  paralyze  the  aensory  nen-es,  and  in  a  much  less 
degree  the  motor  nerves.  The  conclusion  as  to  the  action  of  cocaine 
apon  the  circulation,  which  seems  justlliable  by  the  present  physio- 
logical knowledge,  ia  that  cocaine  in  moderate  dose  is  a  mild  stimulant, 
directly  incrvasing  the  action  of  the  heart  and  also  narrowing  the 
blood-paiba  by  a  centric  and  probably  also  by  a  peripheral  influence, 
and  that  in  ovenlose  it  acts  as  a  dcprcssaut  to  the  circulation,  Icssouing 
the  force  of  the  heart  and  widening  out  the  blood-paths.  Upon  striated 
tnusclos  oocaioe  appears  to  have  a  peculiar  though  very  feeble  action, 
which  is  not  manifested  during  poisoning  by  it.  It  has  been  asserted 
that  cocaine  acts  as  a  powerful  diuretic,  but  the  drift  of  pi-csent  evidence 
la  to  ahow  that  it  has  no  dcfinito  iufluonco  upon  the  amount  of  urine 
•ecreted  :  what  evidence  is  available  iitdicatcs  that  it  decreases  elimina- 
tion of  urea.  Upon  the  eye  cocaine  acts  aa  an  energetic  mydriatic. 
It  is  a  powerful  stimulant  to  the  respiratory  centres,  increasing  the 
rapidity  and  fuluesa  of  the  respirations,  but  if  the  dose  be  aufficiontly 

*  U.  ■.  01«7  fCBtM  iOfrnpi.-ZUnd.  Sae.  BioL,  til.  p.  Ml)  th*t  Mh«ii  Mmina  i>  i^JMted 
Isto  Uui  partkl  vein  U  firodnon  euuifikraliv*!;  lltUa  vthcl,  ftod  ba  beltaTM  Uut  U  U  dmlnjml 
In  Um  Hnr.    Thli  b  erttkind  b^  Cboiippc  (/li<tf.}. 
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large  it  after  a  time  canaos  the  roepirations  to  become  very  Hhallow, 
and  fitiaUy  paralyzes  the  rc!<ph-atory  L-entrea.  Moderate  dosea  are  said 
to  increase,  largo  dosos  to  pnralyzo,  porifltalsia. 

Local  Action. — Locally  applied,*  cocaine  acta  aa  a  very  distinct  and 
certain  anaistbetic,  as  waa  noted  by  Moreno  y  Mats  in  1S62,  and  by  Yon 
Anrup  iu  18;30,  altbough  it  waa  not  until  September,  1S84  ( Wien.  Med. 
Woehenschr.,  Nov.  18B4),  that  Dr.  Karl  KoUer  demonstrated  the  practi- 
cal value  of  the  drug.  According  to  the  observations  of  Von  Anrwp, 
the  nerves  of  special  sense  are  as  readily  affected  as  those  of  common 
sensibility:  thas,  cocaine  plai'od  upon  the  tongue  abolishes  at  the  place 
of  contact,  for  the  time  being,  tho  sense  of  taste.  At  the  point  of  con- 
tact there  is  at  first  marked  pallor,  but  at^er  a  short  time  very  pro- 
noonced  redness.  In  sensitive  mombriines  like  tho  conjunctiva,  cocaine 
also  cauBos  at  first  much  pain.  The  primary  pallor  is  alleged  to  bo  due 
to  a  very  powerful  constriction  of  the  small  blood-vessels,  and  baa  led 
Dr.  F.  II,  I}<ffiwortb  to  tbo  conclusion  that  cocaine  produces  rigid  con* 
traction  in  unstriped  muscular  fibres  whenever  it  comes  in  contact  with 
them  (New  York  Med.  Record^  Nov.  15,  1884).  The  annethcsis  is  not, 
however,  duo  to  any  spasm  of  the  vessels,  but  to  a  direct  action  apon 
tho  nervo-trunk.  Applied  to  the  bared  noi-ve,  cot^aino  paralyzes  first 
the  Gonsitivo  and  afterwards  the  motor  fibres  (Feinberg,  Berlin.  Klin. 
Wock.,  March,  IS87).  It  has  been  found  by  Arloing  (Lyon  Medical^ 
May,  18S3^  that  the  concentrated  solution  of  cocaiue  placed  on  the 
bared  nerve  produces  a  distinct  organic  cbsnge  in  the  nerve. 

Therapeutics. — Cocaine  appears  to  act  with  certainty  as  a  local 
anaisthetic  whenever  it  can  reach  the  iier\-e -filaments  in  aufUcient  con- 
centration. The  skin  will  not  allow  it  to  pass,  while  the  conjunctival 
and  nasal  mucous  mombraiii>B  are  ver}'  permeable,  and  those  of  tho 
larynx,  throa't,  and  vagina  are  penetrated  with  more  and  more  diffi- 
culty, in  the  order  of  their  naming.  Even  in  disease  of  the  eye,  when 
a  deep  operation  is  to  be  performed,  the  solution  of  the  aniesthctic 
must  be  reapplied  at  various  stages  of  the  operation.  To  tho  nasal 
surgeon  tho  olkaloid  nppoftrs  to  be  invaluable,  while  the  gyntccoloKist 
finds  it  less  serviceable,  but  oven  he  is,  by  its  careful  use,  able  to  per- 
form many  operations  without  pain.  In  painful  ulcers^  /Usurer  of  thi 
onus,  etc.,  its  application  will  afford  temporary  relief  It  is  affirmed  by 
various  observers  that  excessive  pain  is  apt  to  be  felt  when  theanioathetio 
effect  is  going  off,  and  that  this,  in  many  cases,  overbalances  tbo  first 
relief.  It  is  pi-obablo  that  this  pain  is  the  result  of  tho  congestion,  as 
Dr.  Carl  Seller  tells  me  that  allor  nasal  cauterizations  this  at\cr-pain 
can  be  at  onco  arrested  by  incising  the  part  slightly  so  as  to  causo  a 
local  blooding. 


•  FrotiooiB- Frank  {Arvkiv  d.  Pkgnal.  Xorm.,  1SV2,  Tol.  Ir.)  iboin  tlut  eo«*ia«  kcftlly 
acta  M  K  pftrKlxntBt  both  Dpon  BcrT»Hi«aUw  and  all  fctnu  of  ii«r*a-fll>r«s,  •nj  |in)po«fi  Its 
UM  for  thi  jiurpoM  of  tfao  pbjrBiolDgiit. 
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TiT.  F.  n.  Boisworth  cinims  thot  cocftinc  is  not  only  extraordinarily 
efficaciooe  as  a  hemostatic  in  rarious  surgical  cases,  but  that  topicnlly 
applied  it  will  bo  constringe  tho  blood-vossels  of  an  acutely  iriflanieU 
mncons  membrane  a«  to  arrest  the  diseabo.  Jn  bronchitis  ho  applies  it 
by  means  of  atomization,  using  a  two-per-cent.  solution,  and  also  putting 
the  solation  fi-eely  on  tho  nose  and  throat.  Dr.  Bosworth  afSrms  that 
Ibo  effects  of  cocaine  upon  mucous  membranes  last  far  many  hours, — 
a  statement  hard  to  reconcile  with  the  general  testimony  as  to  the 
brerity  of  the  primarj-  bleaching.  My  own  experience  is  that  when- 
eTcr  a  local  inflammation  is  so  situated  that  cocaine  can  bo  properly 
applied  to  it,  immediate  relief  from  pain  will  bo  afforded,  and  that  in 
■ome  acnt«  mucous  indammations  tho  effect  is  permanent.  Thas,  it  is 
often  pofiBible  to  arrest  an  acute  coryza  at  onco  by  an  application  of 
A  ten-per-cont.  cocaine  solution  to  tho  nostrilu.  In  hay  fever,  in  tho  pe- 
eulior  irritated  soro  throat  of  advanced  phthisis,  in  chronic  laryngitis,  in 
in/tamal  hemorrhoids,  even  in  open  ulcerated  cancers  and  other  painful 
ftffoctJons,  cocaine  as  a  palliative  is  invnluublo.  In  boils  and  cnrVunclea 
it  must  bo  injected  directly  into  the  part  in  order  to  afford  relief. 

Tho  tendency  to  congestion  which  follows  cocaine-nmcstbcsia  cannot 
at  present  be  explained,  unless  it  be  due  to  a  relasutlon  of  exhaustion 
following  over-stiitiulalion.  It  is  a  matter  of  groat  practical  importance 
in  surgery.  In  1885  (Therap.  Gaz.,  Jan.  1885)  Dr.  P.  D.  Kejser  rw- 
|>orted  a  number  of  cai^es  of  aevere  inflammation  in  the  eyeballs  after 
operations  in  which  cocaine  had  boon  used,  and  I  holiovo  ocnlists  have 
now  reached  tho  conclusion  that  cocaine  distinctly  Icasons  the  resistive 
power  of  tho  conjunctiva  and  cornea,  and  that  after  its  employment 
actire  and  irritating  antiseptic  fluids,  like  solutions  of  tho  bichloride  of 
memiry,  are  not  always  well  borne.  (For  an  elaborate  discussion  of 
the  subject,  see  paper  by  Adam  Frost,  Amer.  Joum.  Med.  Sex.,  April, 
1887.) 

Bre.  R  J.  Hall  and  Halsted  (iV.  Y.  Med.  Joum.,  Dee.  6,  1884)  have 
made  the  very  important  observation  that  injecting  a  solution  into  a 
nerv<ytnink  paralyses  sensation  over  the  whole  distribution  of  the 
nerve  for  about  twenty-five  minntos.  In  some  casea  advantago  may  be 
taken  of  this.  They  used  as  much  as  thirty-two  minims  of  a  four-por- 
oont,  Rolation ;  but  this  produced  severe  constitutional  disturbance,  suob 
«a  f^'eat  giddinees,  severe  nansoa,  staggering,  cold  perspiration,  etc 

For  local  use  a  four-  to  tcn-per-cent.  solution  may  be  employed,  and 
when  the  part  is  not  roadily  permeable,  as  in  tho  vagina,  it  should  be 
thoroughly  reapplied  once  or  twice  at  intervals  of  five  minutes.  Many 
minor  surgical  operations  can  be  performed  without  pain  by  injecting 
oocaine  hypodermically  and  restraining  the  circulation  by  pressure. 
Tbiu,  if  a  tight  band  bo  placed  around  the  proximal  end  of  tho  finger, 
aod  cocaine  injected,  a  feton  may  be  opened  freely  without  suffering. 
In  a  eimitar  way  a  tumor  may  be  incised  from  a  lip,  or  a  hare-lip  opor- 
fttion  performed,  if  pressure  be  made  around  the  part  by  a  wire  clip. 
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Even  in  tho  trunk  .1  superficial  tumor  may  often  be  remoTed  without 
suffering  aftor  a  concotitric  series  of  miDUto  injections  of  A  solution  of 
cocaine  around  it&  buso. 

The  fitimulart  effect  of  ooca  upon  the  corobrum  naturally  led  to 
the  hope  that  it  would  be  found  advantageous  In  neurasthenia,  melan- 
cholia, and  hyi!tona,  and  as  a  general  tonio  and  stimulant  in  acute  and 
chronic  dincasos  with  exhaustion.  Clinical  experience  has  not,  how- 
ever, entirely  confinncd.  this  expectation.  I  hare  tried  it  thoroughly 
in  a  number  of  coses  of  meianchoUa  without  any  benefit  whalorer, 
and  this  oxporionce  is,  I  believe,  in  accord  with  that  of  most  if  not 
all  alienists.  (See  Journ.  Mental  Science,  Jnly,  1887.)  Sometimes  it 
produces  in  the  beginning  of  it«  use  n  temporary  relief,  but  this  effect 
is  not  pronounced,  and  almost  invariably  af^er  a  few  doses  anorexia  or 
other  disagreeable  symptoms  demand  the  withdrawal  of  the  remedy. 
In  neurasthenia  and  hi/stcria  it  UHually  duc^  more  Uanu  than  good :  somtv 
timca,  however,  the  fluid  extract  added  to  wino  or  olhcr  alcoholic  drink 
seems  to  exert  some  Blimulant  and  stomachic  influence.  In  the  form 
of  largo  dosca  of  the  fluid  extract,  coca  has  appeared  to  mo  to  bo  of  oer- 
vico  during  the  breaking  oiT  of  the  opium  fiahit^  exerting  tmmo  stimu- 
lant influence  upon  the  nerrous  system,  and  restraining  the  tendency  to 
diarrbcaa  and  loss  of  appetite.  Some  European  clinicians  have  found 
cocaine  of  service  in  tbw  tro;n.iiit,'ni  of  sfirou.^  diarrluras.  Il  is  undoubt- 
edly of  value  for  the  relief  of  excessive  vomiting^  especially  when  due  to 
gastric  irritation.  Dr.  Thom.is  T>.  Dunn  ( Therap.  Gaz.,  18S8)  states  that 
hypodermic  injeotjons  of  one  grain  control  the  pain  of  miyraine.  Dr. 
Aschonbraidt  {£)etitsch.  Med.  Wochenxch.,  ix.  50,  1883)  asserted  that,  in 
doses  of  0.15  grain,  cocaine  was  a  valuable  stimulant  during  forced 
marches  j  but  in  a  series  of  careful  trials  with  it  by  the  medical  rowing 
crew  of  the  University,  it  appeared  to  have  no  value,  and  the  general 
experience  seems  (o  conform  with  this  result. 

The  best  preparation  of  coca  for  internal  use  is  the  Jluid  extract 
(Extrartum  Cwtr  Flmdum,  U.S.),  the  dose  of  which  is  one-half  to  two 
fluidrachnis.  The  dosu  of  cocaine  (Coctiina  ITt/drochloras^  U.S.)  is  one- 
sixth  to  one-half  grain. 

Toxicology. — The  number  of  casee  of  poisoning  by  cocaine  is  very 
great,  and  although  large  doses  have  been  recovered  from,  exoesaivoly 
violent  symptoms  have  followed  the  use  of  smaller  amounts.  It  is  re- 
markable, also,  that  in  many  of  these  cases  ihe  drug  has  been  employed 
for  a  local  effect.  The  fatal  cusos,  to  the  details  of  which  I  have  had 
access,  are  those  reported  by  Pi-ofossor  Kolomnin,  twenty-four  grains 
into  the  rectum  for  local  anowtheaia;  Dr.  J*'.  M.  Thomas,  four-per-oent. 
solution  used  locally  for  toolhacho,  in  unknown  quantity  ^  Dr.  Knabe, 
four-pcr-eent.  solution,  twelve  drops  given  hypodormically  to  a  girl  of 
eleven  years,  death  in  forty  seconds  (for  details,  see  Cocaine,  Dr.  J.  B, 
}lauison,  Med.  Reg,,  vol.  i.,  18S7);  Dr.  J.  IL  C.  Simes,  one  drachm  of 
tweniy-per-cont.  solution   tigected  into  the  urethra,  followed  Unmo* 


DBLTRIFACTENTS. 


2n 


diately  hy  violent  conTulainns,  ending  in  deuth  in  twenty  minntea^ 
antopsy  proved  that  iiroihrn  was  not  ruptured  (Afed.  A^ews,  1888).  A 
fatal  c*ee  is  eaid  to  hav«  been  report{!<l  in  Odontolagie,  1B90,  vol.  x.  Half 
an  ooDoe  of  a  two-por-cont.  flohition  of  rocaino  injeoted  into  hydrocele 
and  allowed  to  stay  about  a  minute  is  said  to  have  caused  death  (Paul 
Berger,  BulL  Mem.  Soe.  Clin,  de  Pahs,  xvii.,  1891). 

On  the  other  hand,  large  amonnf^  of  the  drug  have  boon  recovered 
fVom,  Von  PIoss  (Husomann,  Die  Pjianzensto^f^  2d  od.)  reports 
twenty-two  grains  taken  by  an  apothecary,  by  the  atomach,  with  spon- 
taneous recovery,  although  the  nrino  wa.'i  snppresRed  for  twcnty-fonr 
hours.  In  another  case  ton  grftins  taken  hypoilcrmieally  in  the  course 
of  Svo  hours  produced  complete  unconsciousness,  excessive  failure  of 
circulation,  slow  respiration,  recovery  under  treatment  (J.  S.  Spear, 
Med.  Rec.,  1885)  ;  Dr.  B.  Caudwoll  {Brit.  Med.  Joum.,  vol.  i.,  1886)  reports 
recoverj*  after  the  hypodermic  injection  of  five  graius,  which  pi-oduced 
convulsions  with  asphyxia.  A  case  reported  by  Dr.  W.  Flulay  {Aus- 
traiasian  MeA.  Oaz.^  vol.  vji.,  1887)  is  iotcrestin^i^,  because  six  grains 
given  hypudcrmically  to  a  pregnant  woman  lowei*ed  the  pulse  to  38, 
and  the  breathing  to  5,  but  did  not  cause  a  miscurriago. 

Some  of  the  moat  remarkable  cases  of  poii^oning  by  small  quantities 
are  those  reported  by  Dr.  T.  U.  Burt-bard.  ten  drops  of  a  four-percent. 
eolation  injected  hyi>odermically,  unconsciousness  and  apparent  death  in 
four  minutes ;  Slyerbauscn,  eight  drops  of  a  two-per-ccnt.  solution  upon 
the  conjunctiva  produced  in  a  girl  of  twelve  years  violent  Rymptoms; 
Dr.  Kenntrott,  a  caae  of  violent  symptoms  produced  by  cocaine  in  hay- 
fever  ;  Dr.  Greorgo  T.  Stevens,  one  in  w  htch  four  minims  of  a  three-and- 
B-half-pcr-cent.  eolutioo,  given  to  a  strong  man,  produced  violent  con- 
valraons,  followed  by  mania;  Dr.  Grosholz,  thrco  drops  of  a  four-per- 
oent.  solution  in  the  eye  ;  Dr.  A.  Frosty  one  drop  of  a  one  percent, 
solution  in  the  eye  produced  in  a  child  of  fourteen  marked  poisoning 
(see  Med.  Register,  1887  ;  Tlicrap.  Gaz,,  188  )  ;  Ramsticn  Wood  {Austral- 
agian  Med.  Qaz.,  Aug.  188C)  reports  violent  poisoning  with  four 
minims  of  a  twenty-per-cent.  solution.  A  number  of  cases  aro  on 
record  in  which  very  severe  symptoms  havo  been  produced  by  one 
grain  givAn  hypodormically  (see  Kfattison,  loc.  cit.;  also  Addinsell, 
London.  Lancet,  vol.  i.,  1888;  also  Pitts,  London  Lancet,  yoh  ii.,  18S7); 
and  it  is  plain  that  although  thid  dose  has  been  used  to  a  considerable 
extont,  its  employment  is  unjustifiable.  The  occasional  effects  of  the 
local  application  of  cocaine  are  very  remarkable.  In  addition  to  eases 
mentioned  may  bo  cited— marked  syncope  produced  by  application  to 
the  nasal  mucous  membrane  of  a  four-per-cont.  solution  by  Dr.  Ziom 
(5n/.  Med.  Journ,,  Nov.  21,  1885) ;  ten  hours'  poisoning  produced  by 
application  to  the  larynx  (Heymann,  Deutsch.  Med.  Wochenich-t  No.  46, 
J88(Ji  so©  also,  for  similar  casos,  Ifew  York  Med.  ifec,  vol.  ii.,  188G ;  and 
Jia  Pratique  Mid.,  Jan.,  1891).  On  the  other  hand,  cocaine  has  been  very 
largely  oaed  oa  a  local  application  without  the  production  of  symptoms ; 


272 


OENBRAL  REMEDIES. 


nevertheless,  the  cmploymont  of  any  large  quantity  locally  is  not  nafo: 
especially  have  cases  been  reported  of  violent  poisoning  by  injeclion 
into  the  urethra,  so  that  such  application  is,  I  boliovo,  at  present  prac> 
tisod  by  few,  if  any,  surgeons.  Probably  it  is  not  safe  to  apply  more 
than  three-quarters  of  a  grain  of  cocaine  at  a  time  to  any  mucous 
membra  lie. 

TROPACOCAINB.— BENZOTL-TROPEIN. 

This  alkaloid  was  isolated  by  Giese!  from  the  narrow-leaved  coca* 
plant  of  Java.  It  is  obtained  as  an  oily  liquid,  which  solidiftos  in  radi* 
ating  crystals,  and  is  soluble  in  chloroform,  ether,  or  benzin.  It  has 
been  physiologically  studied  by  Dr.  Arthur  P.  Chadbournc,  who  finds 
thai  locally  it  acts  in  a  manner  similar  to  cocaine,  without,  however, 
causing  t^chicmia  or  congestion  of  iho  mucous  membrane  with  which 
it  is  brought  in  contact.  It  was  found  by  Chadboumo  to  be  only  balf 
as  toxic  as  coofline.  In  lower  mammnls  it  produces  in  sufficient  doso 
lo&s  of  CO  ordination,  followed  by  violent  convulsions,  disturbances  of 
the  respiration,  coma,  and  death  by  centric  asphyxia.  The  convulsions 
are  of  cerebral  origin.  Upon  the  circulation  the  drag  seems  to  have 
only  ft  comparatively  feeble  influence,  causing,  however,  when  in  euffi- 
cient  amount,  a  steady  fall  in  the  arterial  pressure.  The  tempcraturo 
usually  begins  to  rise  before  the  convulsion,  and  has  been  noted  as  high 
as  4"  C.  above  the  norm,  Tropacocaino  has  been  used  in  the  ophthal- 
mo]<^cal  eiinie  of  Professor  Kchweiggcr  with  asserted  excellent  results 
as  a  local  ana^Bthetie.  Anfcsthesia  is  said  to  come  on  and  disappear 
moro  quickly  than  with  cocaine,  sensation  being  suspended  tn  less  than 
half  a  minute  after  the  application  of  a  tliroo-per-cont.  solution.  Mydri- 
asis is  said  by  Chadbourne  to  be  usually  absent,  never  very  pronounced. 


FAMXT  "V.-KXCITO-MOTORS. 


in  this  cliutB  are  included  Buch  drugs  as  increafie  the  reflex  acthfty 
of  the  spinal  centrm  and  thereby  give  t'ibo  to  diaturbanoo  of  motilily. 
The  only  ropreaen  la  lives  of  the  niaaa  used  by  the  praotitionor  of  modi- 
cono  are  those  dmga  which  contain  strychnine  as  thoir  active  principle. 


I 


* 


NUX  VOMICA-NUX  VOMICA.    U.S. 

Tho  B«cds  of  Strycbnos  Nux-vomica,  a  middle-eizod  tree  growing  in 
the  Eoat  Lidiea,  whenee  tho  drug  enters  commerce.  They  are  circular, 
nearly  flat  disks,  a  little  less  than  an  inch  in  diameter,  covered  with 
very  short,  satin-Iiko,  grayish  hairs;  internally  Ihcy  are  tough  and 
homy,  aud  are  possessed  of  an  iutonsely  bitter  taste.  They  contain 
two  alkaloids, — strychnine  and  brucine,^xi»ting  in  combination  with 
•D  acid,  the  fio-calti'd  igaauric  of  PL-lk-tior  and  Caventuu,  which.  ac< 
cording  to  Husemann,  is  idculieiil  with  malic  acid.  Brucinc,  which, 
unlike  strychnine,  is  not  officinal,  is  readily  recognized  by  the  following 
test.  When  concentrated  nitric  acid  is  added  to  it,  a  beautiful  scarlet 
or  blood-rod  color  is  .developed,  which  becomes  yellowiah-rcd,  and,  by 
warming,  yellow ;  if  to  this  yellow  solution,  Bomewbat  diluted,  some 
ehloridu  of  Un  or  sulphuret  of  ammonium  be  added,  it  will  become  a 
beautiful  red'litth -violet.  PhyHiolugically  and  therapeutically  this  alka- 
loid is  simitar  to,  but  weaker  than,  strychnine. 

The  TT-S.  Pbarmacopceia  recognizes  the  extract  {Extrativm  Jfucit 
Vomits),  of  which  the  doee  is  one-fourtb  of  a  grain,  equivalent  to  about 
onc-tweniy  seventh  of  a  grain  of  total  alkaloids;  the  tinctvre  (^Tinetura 
JVucu  Vomica),  of  which  ten  minims  represent  one-thirty-fifth  of  a 
grain  of  total  alkaloids,  so  that  tbe  dose  may  be  set  down  as  fVora  ten 
to  fifteen  minims,  fifteen,  to  twentyfivc  drops;  and  the  fluid  eztraci  (^Ex- 
tractum  ^'ua's  Vomicat  Ftuidnm),  which  is  required  to  assay  one  and 
one-half  grammes  of  total  nlkaloidB  in  on(>  hundred  cubic  centimetres, 
which  gives  a  strength  of  fourteen -hundredths  of  a  grain  of  alkaloid 
to  tbe  minim;  thus,  three  minims  equal  about  one-tweniy-fiflh  of  a 
grain  of  alkaloids.  It  is  usually  estimated  that  strychnine  constitutes 
about  forty  per  cent,  of  the  alkaloids. 

H  STRYCHNINA.    U.S. 

^H  As  kept  in  the  shops,  strychnine  is  a  grayish-white  powder,  but  by 

V     dow  crysialliaation  IVom  its  alcoholic  solution  it  may  be  obtained  tn 
^^^  271 
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octahedral  or  quadrilateral  prisma.  Tl  is  soluble  in  about  seven  thou- 
sand parts  of  cold  water;  in  two  thousniid  porta  of  boiling  water; 
Tery  sparingly  soluble  in  absolute  alcohol,  other,  ond  bcnzin ;  fW»ly 
soluble  in  boiling  ofliciiLl  alcohol,  from  which  it  separates  on  cooUng. 
It  is  BO  bitter  that  it  will  impart  a  very  intense  bitter  taste  to  twenty 
thousand  times  its  weight  of  water. 

Strychnine  yields  a  very  pronounced  violet  color  with  many  oxi- 
dising agents.  The  one  most  ordinarily  employed  is  a  mixture  of  coq- 
(wntratcd  sulphuric  acid  and  bichromate  of  potassium  {Otto'»  tesf). 
According  to  Dr.  Guy,  the  test  is  most  delicate  if  the  alkaloid  be 
dissolved  in  a  little  concentrated  sulphuric  acid  on  a  plate,  and  the 
bicliromate  added  to  it,  when  a  bluish  and  then  violet-purplish  color  is 
developed,  passing  finally  into  a  dirty  green.  J)avy8  teat  consists  in 
the  substitution  of  a  crystal  of  red  prussiatc  of  potAssium  for  the 
bichromate.  Marchand  u»oh  the  peroxide  of  lead ;  in  this  case  the 
sulphuric  acid  should  contain  one  per  cont.  of  nitric  acid.  Drs.  Vrij 
and  Van  der  Utirg  say  that  those  tests  are  about  equally  senititive,  and 
are  capable  of  revealing  the  one-^i.'cty-thousandth  of  a  grain  of  the 
alkaloid.  Either  the  chlorate  or  the  permanganate  of  potassium  may 
bo  used  instead  of  the  bichromate;  indeed,  Dr.  Guy  claims  that  the 
permanganate  is  preferable  to  the  latter.  If  the  strychnine  be  in 
quantity,  it  may  be  dissolved  in  very  dilute  sulphuric  acid,  and  solu- 
tion of  bichromate  of  potassium  be  ndded,  when  golden-red  neodlo-liko 
or3r8tal8  of  the  chromate  of  str^-chnine  will  separate.  These  dissolve, 
vith  the  production  of  a  beautiful  blue  color,  in  concentrated  sulphuric 
aoid.  P.  L.  Bonnenschoin  ( Vierteijahresschrift  fur  Prakt.  Pharmacies 
1871)  says  that  if  str^'chnine  be  dissolved  in  a  strong  solution  of  the 
inlphato  of  sesquioxide  of  cerium  a  beautiful  color  is  induced,  which 
generally  passes  into  a  cherry-red,  and  so  persists  for  several  daya. 
I)r.  Filchol's  test  {Lancet,  April,  1872)  consists  in  the  addition  of  soln- 
iion  of  chloride  of  gold,  and  the  testing  of  the  precipitate  by  Otto's 
method.  The  physiological  test  for  strychnine  is  a  veiy  sensitive  one. 
In  it  a  fragment  of  the  suspected  extract,  dissolved  in  a  little  acidulated 
water,  is  thrown  into  the  cellular  tissue  of  A  small  frog,  which  should 
afterwards  bo  allowed  to  swim  about  freely,  bo  that  ita  uncoustraine^l 
movements  can  be  watched, 

PuYfiiOLOo:cAL  Action. — Strychnine  acta  in  the  same  way  upon 
almost  oil  unimub.  According  to  Leubo  (Jteichcrt's  Archiv  fUr  Anat^ 
18C7,  p.  630},  however,  it  takes  ton  times  as  much  to  kill  chickens  ns  it 
does  to  kill  other  birds,  weight  for  weight ;  and  among  mammals  the 
guinea-pig  is  very  insensitive  to  It.  It  has  also  recently  been  averted 
that  on  some  monkeys  it  has  ver^'  liulo  induence  (-fio^on  Mtd.  and 
Surg.  Journ.,  1872).     Its  local  action  is  that  of  a  slight  irritant.* 


*  For  an  elulionite  inemoiroa  the  elTMt  of  apon  thsaetion  of  ■Lrrohnlne;,  lee  Arek,/,  Om. 
Phgthl.,  ISS4,  ikir.  &30.     It  U  Kfflrmed   thftt  rtrj  jvaaf  knimali  r«quir«  rwj  (org*  doan 
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When  uken  in  quantities  just  sulHcient  to  produce  scnstbto  physio- 
togica)  cffoclfl,  Blrychnino  in  man  induces  a  feeling  of  rostle^Hnefts,  per- 
haps accompanied  hy  irembling!*  in  the  limbs  and  some  stifllVieBa  in  the 
Deck  and  jaws.  When  a  eomewhat  larger  amount  has  been  given,  there 
may  bo  general  muscular  twitching?  and  etartings,  with  stiiThesH  and 
Btricturo  of  the  throat  and  chest ;  formications  or  other  abnormal  sen- 
sations under  the  skin  may  or  may  not  be  present.  After  poisonous 
doaes  the  sj-mptoms  come  on  usually  in  from  fifteen  to  twenty  minutes, 
r*rcly  after  the  hour,  with  great  euddonncss;  sometimes  the  convul- 
eions  are  procoded  by  partial  spasms  of  the  muscles  of  tbo  extretuitiefi, 
but  more  often  the  patient  is  suddenly  thrown  down  by  a  general  te- 
tanic spasm.  In  this  the  body  is  bent  backwards  and  rests  upon  the 
keeU  and  the  head,  in  a  condition  of  profound  opistboloiios  ,  the  legs 
arc  rigidly  extended  and  the  feet  everted ;  (he  arms  bent  and  the  hands 
clinched ;  the  oyea  staring,  wide  open  ;  the  comers  of  the  mouth  often 
drawn  up  so  as  to  produce  the  riiui  sardonicus.  The  senses  are  often 
abarponed,  but  ringing  in  the  ears  and  dimness  of  vision  may  be  in- 
duced if  the  fita  are  sovere.  The  face  is  at  first  pale,  but,  if  the  tic 
be  sufficiently  severe  and  protracted,  it  becomes  livid  from  the  inter- 
furonce  with  rcppiration.  Consciousness  is  not  affected,  unless  when 
asphyxia  becomes  so  pronouncod  as  to  threaten  death ;  in  such  casea 
Boitutimes  a  period  of  insensibility  precedes  dissolution,  but  genenilly 
the  intellect  is  clear  to  the  moment  of  death.  The  muscles  of  the  jaw 
mxQ  usually  the  last  in  the  body  to  bo  affected,  but  trismus  finally  comes 
OD  iu  severe  eases.  I  have  seen  death  occur  in  this  first  convulsion  in 
>nimale ;  but  Tardiou  states  that  he  knows  of  no  such  instance  in  man 
(compare  case  of  Dr.  Demmo,  Syd.  Sor.  Year-Book,  1865-66,  p.  441). 
Alter  a  time  the  paroxyam  is  at  an  end,  the  jaw  drops,  the  muscles 
relax,  and  a  period  of  calm  comes  on,  to  bo  succeeded  by  a  second  con- 
Tulsion  like  the  first.  These  convulsiims  are  excited  by  the  slightest 
touch,  by  a  draught  or  breath  of  air,  even  by  a  loud  sound ;  but  a  firm 
graap  or  hard  rubbing  of  the  muscles  is  frequently  grateAil.  A  slight 
rigidity  is  sometimes  manifest  between  the  paroxysms,  but  no  marked 
stiflbe^s.  The  spasms  are  generally,  but  not  always,  very  painftd. 
There  are  often  erections  of  the  penis,  and  the  froces  and  urine  may  be 
poased  involuntarily.  If  the  case  terminates  favorably,  the  convulsions 
l^dofllly  Icsaen  in  intensity,  and  fade  away,  leaving  the  patient  ex- 
han^tcd,  with  a  sore,  tired  feeling  in  the  muscles.  After  death,  post- 
mortem rigidity  is  developed  very  quickly.  Autopsies  have  revealed 
nothing  but  the  usual  congcslivo  lesions  of  death  &om  asphyxia,  and 
at  times,  indications  of  spinal  hyponemia. 


I*  ktlL  Tkli  U  aonltftDK)  by  Bebrsnd  Lm  (EtmRhoro,  hamff.  IHm.,  1SS8),  ud  b  Ib  uoord 
»Mh  tb*  ob»«rTBtl4iH  tDfede  in  tb«  aut-patlent  department  of  the  IIn»piUl  of  tbe  Uolvenity 
ti  r«iiii(jlT»»lji  b;  Dr.  J.  n.  MuH«r,  rbo  fiodi  that  »£«  Yerj  grently  iiicr«iiM«  tbe  atuetpll- 
bilHj  fa  nut  vnanle*. 
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In  regard  to  the  method  in  which  strychnine  produces  the  above 
syniplornB,  it  is  obvioiu  that  the  alkaloid  is  primarilj  absorbed ;  and 
exjKTimcntu]  proof  ucems  mo  Huporfluoua  that  I  will  only  menllou  the 
fact  that  Maaing  has  found  the  strychnine  in  the  blood. 

It  is  very  plain  that  convnlflions  can  bo  produced  by  a  drug  in  only 
five  ways:  first,  they  may  bo  epileptiform, — i.e.,  cerebral ;  second,  they 
may  conceivably  bo  due  to  a  stimulation  of  the  peripheral  ends  of  the 
motor  nerves ;  tbird,  they  may  conceivably  be  caused  by  irritation  of  the 
peripheral  ends  of  the  sonsorj*  nerves ;  fourth,  they  may  be  muscular, 
—i.e.,  due  to  a  direct  action  on  the  muscles  ;  tiflb,  they  may  be  spinal. 

That  the  convulsions  of  strychnine-poisoning  are  not  cerebral*  is 
proved  by  the  fact  w^hich  has  been  frequently  noted,  and  which  I  have 
conlirnicd,  that  they  are  not  affected  by  section  of  the  cord,  or,  at  least, 
are  only  so  far  affected  as  to  be  more  severe  in  those  portions  of  the 
body  removed  from  the  cerebral  influence.  That  they  are  not  duo  to 
irritation  of  the  periphem]  motor  nerves  and  arc  not  muscxJar  is  proved 
by  the  experiment  of  Valentin  {Pathologie  der  Nerven,  p.  327,  Lcipsic, 
18G4),  who  found  that  the  injection  of  a  solution  of  strychnine  throagb 
the  blood-vessels  of  the  amputated  leg  of  a  frog  had  no  influence  upon 
Uio  muscles.  A  very  beautiful  experiment  of  Brown-Sequard  {Compit»- 
RenduSy  1S49)  confirms  this,  and  nlso  demonstrates  lliat  the  conniUiona 
do  not  arise  from  hj'por-cxcilability  of  the  peripheral  aifercnt  nerves. 
The  obscn-er  last  mentioned  found  that  when  the  spinal  cord  woa  cut 
just  below  the  ont^iu  uf  the  uen'us  supplying  the  fore  legs  of  a  frog^ 
and  all  the  blood-vessels  going  to  the  lower  sccliou  of  the  cord  were 
also  severed  so  as  to  isolate  the  latter,  on  the  exhibition  of  str^'chmno 
conviilaions  occurred  in  the  anterior  part  of  the  body,  while  in  the  pofr 
torior  segment  quiet  and  a  normal  reflex  activity  were  muintaiood, 
although  the  blood  was  carrying  the  poison  to  every  part  of  it  except 
the  spinal  cord.  The  philosophy  of  this  is  evident.  The  anterior  sec- 
tion of  the  cord,  receiving  the  poison,  gave  rise  to  convulsions  j  the  pos- 
terior section,  receiving  no  poison,  maintained  its  usual  status. 

This  experiment  of  Brown-Sequard  has  boon  repeated  a  great  nura 
ber  of  times  by  MM.  Martin-Magron  and  Buisson  (Joum.  de  la  Physiol^ 
i860,  t.  iii.  p,  130)  with  similar  results,  excepting  that  in  some  very 
rare  instances  slight  convulsions  were  induced  in  the  pcKterior  portion 
of  the  body.  These  exceptional  phenomena  appear  to  havo  been  due 
simply  to  a  minute  portion  of  the  poison  reaching  the  spine  by  imbibi- 
tion, since,  when  by  an  operative  procedure  not  necessary  hero  to 
detail  {he.  ctt^  p.  131)  the  posterior  section  of  the  cord  was  completely 
isolated  and  access  of  the  poison  by  ditfusion  rendered  impossible, 
spasms  never  occurred  in  the  posterior  part  of  the  body. 


4 


*  Biornocki  U  ttUsd  lo  bftT«  dktennlned  ttwt  the  jwjfbn-uiDtor  iOD«  of  lb*  cervbnl 
eorUx  It  Id  llie  rabtiit  rendnTecl  lew  aeiuillve  bj  •li^cbalDe,  ftltitosth  b«  himMir  ia  nnccrtkln 
whtttbcr  tbLi  u  doe  to  kdirect  or  to  ui  indtroat  mUob.  {Hoffmanm  and  SektaaUn,  1890^  p 


EXCITO-UQTORS. 


277 


I 


I 


I 

I 

I 

I 


Stryohnie  conniUions  must  be  spinal,  because  they  do  not  oriee  :n 
any  of  the  other  pMseiblo  methods,  Thw  conclusion  is  abuodanti}'  con- 
firmed by  direct  experimont.  Thus,  Van  Dccn  (Pht/siol.  de  la  MoeiU 
^pinfire)  and  Valentin  (loc.  cit.j  p.  339)  hare  shown  that  when  the  alka- 
loid is  placed  upon  the  spinal  cord,  and  allowed  slowly  to  diffuse  itself, 
the  Qsual  conruIsioDS  occur,  but  arc  at  first  confined  to  those  muscles 
whose  non'cs  hare  their  origin  near  the  point  ofappUcation,  and  after> 
vards  spread  (bom  muscle  to  muscle  as  the  poison  creeps  through  the 
cord.  Dr.  A.  J.  Spence  (Edinburgh  Med.  Journ.,  July.  1866)  has  per- 
formed similar  experiments,  with  similar  results,  lie  first  bisected  the 
apex  of  a  tVog's  hutiri  so  as  to  allow  all  the  blood  to  drain  fVuin  the 
body,  and  then,  cutting  through  the  cranium^  laid  a  little  piece  of  dux 
Tomioa  upon  the  brain  so  that  the  poison  would  diffuse  down  throui^b 
tho  spinal  cord.  The  result  was  that  first  the  muscles  of  the  tlii\«at, 
then  those  of  tho  fore  legs,  and  so  oa  in  regular  order,  were  affected.* 

CVrp6r»m.— So  far  as  our  present  knowledge  p^es,  strychnine  has 
little  or  no  influence  upon  tho  cerebral  cortical  centres.  The  stimula- 
tion of  tho  special  sennes  somottmeeseen  in  the  beginning  of  strj-chnine- 
poisoning  is  probably,  though  not  certainly,  peripheral  in  its  origin; 
and  consciousness  is  probably  never  directly  affected  by  tho  drug. 
Biernacki  has  found  that  during  str^'chnine-poisoning  the  psycho-motor 
centres  of  tho  brain  are  in  the  rabbit  leas  susceptible  to  stiuiulatioa 
than  in  the  normal  animal,  but  is  probably  correct  in  his  conclusiona 
that  this  lose  of  sensibility  Is  not  due  to  any  direct  influence  upon  the 
cerebral  cortex  {Therap.  Monat,  iv.,  1890). 

Spinal  Cord. — Claudo  Bernard  (Z/e^ns  sur  let  Substances  toxiqiiea, 
Paris)  has  denied  that  strychnine  produces  excitation  of  tho  spinnl 
motor  centres,  because  when  all  the  posturiur  nurve-routs  are  cut,  no 
convukions  occur,  whereas  if  a  single  afferent  root  be  allowed  to 
renuun,  Irritation  of  its  peripheral  fibrillic  will  cause  general  tetanio 
sposma  Allowing  the  truth  of  his  uxperlmfutul  fact,  his  deduction 
certainly  is  not  warrantable.!  The  uou-ocourreuce  of  convulsions  may 
depend  upon  the  fact  that  the  reflex  motor  ganglionic  cells  are  incapa- 
blo  of  originating  an  impulse,  and  in  etr^'cb nine- poisoning  arc  simply 
in  Buch  a  condition  of  over-excitability  as  renders  them  exceedingly 
Bouaitive  to  slight  irritations  and  causes  them  to  respond  most  enor- 

■  Sons  of  lb»i  phonomran  ilatcH  by  IVr.  gpenoe  to  Ii»M  owiiTTci  are  ftl  pr«ent  »»ry  dlS- 
*Qlt  to  •xpttis,  Thiu,  fafl  noud  Ahl  U  th«  imiimd  tr«v«II«l  down  the  oonl  Ibere  wu  k  tiin* 
i»b«a  IrritklioB  of  Ui*  Ifara  fool  amni'l  onlj  ipaam  in  them ;  later  in  the  exporimeat.  IrHUIion 
of  tb«  troot  fact  wiiaod  fpimi  df  botb  th«  front  ftnd  bind  fMt,  klthounh  IrriUlioa  of  lit*  htt«r 
dul  B<4  prodnfi*  other  thkD  nonaft]  r«fl«i  iBOTsmcnta ;  laUr  ttlll  in  tho  poiKmIng  cwno  k  'tag* 
when  tTTitAtioii  of  the  front  leg*  wm  powcrlcw  to  e»iiM  ipAsni  In  tho  hind  loft,  klthough  ini- 
tntion  of  the  hittor  would  now  cuim  ipum  in  the  former. 

t  Dr.  SplUks  [CAifnyo  Journ.  JVntt.  and  Svr».  DU.,  vl.  3lfl)  offlmt  tbkt  n  Oeg  with  kU 
the  tentory  nerro'rooU  kud  the  oerrc*  of  ifiMlk]  •enio  divided  rtill  derelopt  t«tADUS  wh«n 
rlryohnino  U  kdmiiibtcrwl.  It  wtnild  be  tlrkni^  If  ao  noted  k  pbyalulogiat  k*  Cluide  B«ni*r4 
■bould  nkke  u  groea  ka  «tTor  In  MperiuenUlion. 
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goticatly  to  jieripbeml  impulses  so  feeble  as  not  to  bo  folt  in  healtb. 
That  tho  motor  centres  aro  acted  upon  by  strychnine  is  proved  nol 
only  by  tho  experimouta  that  Lavo  been  already  detailed,  but  also  by 
the  fullowio^  ingenious  one  of  Van  Docn  {Phy&iol.  de  la  MoeUe  epiniere). 
This  invoatigator  removed  tho  viscera,  vessels,  etc.,  from  a  frog,  so  as  to 
leave  nothing  below  the  second  cervical  vertebra  but  the  bones,  nerves, 
ami  muscles ;  then,  opening  the  spinal  cord  iu  the  region  of  the  third 
vcrtobni,  he  cut  entirely  through  the  anterior  columns  of  ibe  cord, 
and  finally  divided  all  the  tismuca,  ho  that  the  anterior  portion  of  the 
fVos;  was  connected  with  the  posterior  solely  by  the  posterior  columns 
of  tho  cord.  When  one  or  two  drops  of  a  Bolution  of  str^'chninc  wero 
placed  in  tho  mouth  of  tho  prepared  batrachian,  tetanus,  confined  lo 
tho  nntorior  segment  of  tho  body,  was  developed ;  and  it  was  aL«> 
found  that  while  irritation  of  tho  posterior  feet  caused  in  ihcm  only 
ordinary  reflex  muvcmouts,  in  the  front  logs  tetanic  8i>ftsms  woro  simul- 
taneously iiidticod.  It  appears  to  tno  proved,  by  the  ovidonco  adduced 
iu  this  uud  the  preceding  paragraphs  that  strychnine  is  a  powcrfbl 
elimulanl  to  the  cells  of  the  spinal  cord;  including  in  this  term  tho 
whole  gpinul  tract  up  to  the  poos  Varolii.  As  shown  by  Spitzka,  and 
confirmed  in  my  laboratory,  enormous  doses  of  str^'chnine  injected  into 
ft  vein  kill  almost  instantaneously  without  the  production  of  a  spasm. 
Huch  doses  probably  kill  the  Der\'e-contrc3,  just  as  large  dosos  of  a  car- 
diac stimulant  overwhelm  and  paralyze  the  viacus. 

Motor  Nerves. — ^Tbe  action  of  strychnine  upon  tho  motor  nerves 
bus  been  a  subject  of  considerable  controversy.  That  the  convulsions 
occur  independently  of  any  such  Infiuence,  if  it  oxista,  has  boon  already 
shown.  After  death  from  strycbnine,  the  functions  of  tho  motor 
nerves  are  always  found  to  be  more  or  I088  impaired,  no  that  galvanizft' 
tion  of  the  nervo-ti*unk  produces  either  only  very  fooblo  contrnotions 
in  the  tributary  muscles,  or  elao  none  at  all.*  Of  this  fact  there  would 
seem  to  be  no  doubt;  it  has  been  attested  on  tho  evidence  of  pcnonul 
experiment  by  many  obsorvere,  among  whom  are  Mattencci  (^Tratte  dt$ 
PhenominfS  eUctro-physiotogiqueSy  Paris,  18-14),  Morcau  (_Cvmptcs-J^du9 


*  Dr.  W.  H.  Rlapp  nffirmi  thftt  b«  hu  fonad  ia  thirtj-nrftn  exporimwib  tka  motor  nvrra 
nnltapalrcd  In  the  tmg  after  lioatb  Trom  ■tryc1i,iiin«  {Jamm.  Mtnt.  and  Jftrt,  DU.,  Oct.  187S), 
It  U  iDoonoeirablft  tbkt  «ll  previooB  obserren  ibonld  b*  mUtakvn  Id  their  obtartfttloiu.  It  bM 
beea  su^cMed  that  tb«  effcoU  upon  the  iDotor  nctrM  niDall;  attributed  to  ttrT-ebDinv  bars 
b«ca  diia  to  bniolna  oontaninBting  it ;  and  Dr.  Kobort  P.  Roblai  {PMa.  M«d.  Tim—,  ix.  238) 
bofl  found  narvet  tD■^uliti*o  in  an'itnalB  killid  witb  bnicioe, — a  raaalt  in  aaeord  vitb  tba 
•xperlmeats  made  op'>D  Raaa  monlcata  bj  Prof«Mor  Moualer,  of  G«n«ra.  Dr.  LaateDboch 
bu  shuwD,  boWflveT,  tbat  ebdniioally  paro  atrjohnio«  tmpain  tbo  funetinn  of  tba  niotar  oerras, 
and  thot  in  aonoe  rroga,  or  nndM*  aotna  life^eondittno*,  bntoino  ba«  so  affeol  opoo  tba  nerval. 
It  waald  teeiD  tbat  both  of  th(it«  alkalolda  impair  tba  functiaoi  of  tba  motor  narres,  bat  tbat 
nndsr  u«rtnln  oundiUona  tbe  oervn  liaTo  Krenler  retiatinK  pow«n  than  nanal.  It  ii  prebablf 
4iffor«nt  ■tatei  of  h«Lltb  mlbar  tban  dilfarant  fp«oI«i  of  ttogt,  ai  bbliavod  bj  Lautcnbaah, 
Ibat  oaoaa  tba  divenit;  of  rcatiltd.  The  pouibilit7  of  a  atraj  ([alranla  euirant  boin^  < 
tratimittcd  \>j  a  noire  lo  a  maida  miut  abn  sot  b«  forgotten. 
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Soc.  dt  Biol.,  1855),  M.  Ambrosoli  (Gazette  Midicale,  1857,  p.  525),  W\t- 
tich  (Bfricht  d.  Fortschritte  d.  Amt.,  1867,  p.  434),  KolUkor  (Virehovft 
Archiv,  Bd.  x.  p.  239,  1S56),  and  Vulpian  (Archives  de  Physiologie,  Nov. 
1870,  p.  125).  Now,  ii  is  ovidont  that  this  absonco  of  rospoose  may 
be  duo  to  load  of  fuDCtional  power  iu  oithor  muscle  or  uorvo.  Somo- 
times  thu  muHolo  mny  bo  at  fault ;  but,  as  Uattuucci  (loe.  cif.)  iasists, 
and  as  has  been  nolud  by  many  obfier\-ore,  not  rarely — indeed,  most 
goneralty — in  the  &og  gaWaniziiliun  of  the  nerve  fails  to  elicit  rosponae, 
although  the  muscle  preserves  ita  irritability.  K.  Cb.  Kichot  {(hmptes- 
fUndus,  xci.  131)  determined  experimentally  that  if  active  artiBcial 
roHpiration  bo  maintained,  enormous  doses  of  Btr}'cbnine  injected  into 
the  vein  of  a  mammal  paralyze  the  motor  nerves.  M.  Vulpian  {Ibid., 
xciv,  55C)  and  Professor  E.  T.  HcichoTi  (Tliernp.  Oaz.,  March,  1892)  have 
oonfirmed  these  rosults:  so  that  it  may  be  coiiaidorod  proved  that  in 
thu  warm-  as  well  aa  in  the  cold-blooded  animals  etrycbnine  deprosaos 
directly  the  motor  nerves. 

U  having  been  proved  that  the  functional  powerof  the  motor  nor^'cs 
ia  destroyed  in  strychnine-poisoning,  the  question  arises,  is  this  do- 
Btruclion  a  direct  aciinn  of  the  poison,  or  is  it  simply  the  exbauslioa 
of  over-uao,  duo  to  the  intense  activity  of  the  nervo  during  the  stage  of 
spasm  ? 

it  cannot  bo  gainsaid  that  Ibo  power  of  thu  nerve  is  lessened  by 
the  Blrain  upon  it  during  thu  convulsions ;  and  KuUikur  concludes  (  Vif' 
choic'9  Archiv,  Bd.  x.,  1856)  that  this  is  the  sole  cause  of  the  nerve- 
paralj'sia,  because  when  ho  cut  tho  sciatic  nervo  ofa  frog  and  oxbibitud 
•trychniuo  tho  dividod  nervo  would  ruspond  to  galvanic  stimuli  after  all 
(Vinctionai  power  bad  been  tost  in  the  nerve  whoflo  connection  with  thu 
centres  was  intact.  Granting  the  experitnental  fact,  it  would  only  prove 
tb&t  contact  of  the  poison  was  not  the  sole  cause  of  tho  motor-nerve 
paralysis,  es  it  is  plain  that  although  both  nerves  sufleretl  this  contact, 
yet  the  uninjtired  one  suffered  it  plus  exhaustion  fVom  excossire  use. 
Tho  conclusion  is,  moreover,  opposed  by  tho  fact  attested  by  Vulpian 
(Archives  de  Pftysiohgii,  1870,  t.  iii.  p.  120)  and  other  observers,  that  an 
enormous  dose  of  strychnino  kills  tho  frog  without  the  induction  of 
spasms  by  general  paralysis,  with  total  loss  of  power  in  the  norvo- 
trunks,  Evidently  in  such  case  tho  oction  of  tbe  poison  on  the  nerves 
must  bo  direct. 

MM.  ilartin-Ikrngi'on  and  Buisson  (Joum.  de  la  Physiol.,  I8G0,  t.  iii. 
p.  342),  and  also  Vulpian  {toe.  cit.,  p.  126),  have  proven  that  if  the  sciatic 
nerve  of  a  frog  bo  cut  and  a  sufBciently  large  dose  of  the  strychnine 
administered,  thodividod  sciatic  loses  its  irritability,  although,  unless  tbe 
dose  has  been  very  lai^,  not  so  soon  as  does  its  fellow.  Marlin-Magron 
and  Buissor.  iJso  tied  all  tho  tissues  ofa  frog's  leg  except  tbe  nerve,  and 
then,  on  exhibiting  strychnine,  found  that  convulsions  ceased  in  tbe 
poisoned  much  sooner  than  in  the  non-poisoned  leg,  and  that  at  a  certain 
time  irritations  of  the  poisoned  foot  would  induce  tetanic  spasms  onlt/ 
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in  tho  non-poisoMd  member, — proof  that  Ibo  afferent  nerve-fibres  of  the 
poUoQod  log  were  not  affocted,  and  that  tho  motor  nerves  were  paralyzed 
wberccer  tbe  poUon  had  acccsa  Co  thorn,  and  that  to  this,  not  to  spinal 
uibaustiou.  was  duo  the  general  paralysis.  Y ulpian  has  confirmed  those 
experiments,  which  appear  to  prove  that  strychnino  in  very  largo  doa«6 
paralyzes  the  efferont  but  not  tbo  afferent  ncrvos,  and  that  tho  coilai^se 
of  Btrycbnine-poisoning  in  the  frog  is  lorgc-ly  due  to  tho  affection  of  Ibo 
motor  trunks,  aud  not  to  exhaustion  of  tbe  spinal  coi'd.  E.  Poulssou 
{Arch.  Exper.  Path.  u.  Pharm.,  Bd.  xxvi.)  has  also  corroborated  this, 
and  has  further  sbowu  how  contrary  results  may  bo  explained  by 
tbe  fact  that  the  nerves  in  tho  !Rana  esculunta  remarkably  resist  tho 
direct  depressing  action  of  Btryulinino.  That  which  Fnuicr  baa  dis- 
covered for  atropine,  Yulpian  (loc.  cU.,  p.  128)  has  found  for  strychnioe  : 
namely,  that  in  (he  frogafiera  lime, — from  sonic  hours  to  two  daj-s, — if 
the  dose  has  been  of  tbo  right  Bize,  tbe  strychnio  paralysis  passes  off,  tbo 
motor  nerves  regaining  their  power,  and  tbo  convulsions  roappcAring, 
in  continue  hours  or  days. 

The  evidence  seems  to  me  complete,  and  it  must  be  considered  proven, 
that  strychnine  exerts  a  direct  paralyzing  in/iitence  upon  the  motor  nerva 
both  in  cold- and  warm-blooded  animals.  It  ia,  however,  probable,  as  ia 
insisted  upou  by  PouU^on,  that  tlic  spinal  cord  is  alsMi  paralyzed,  bccausa 
in  certain  frogs,  and  also  in  mammals,  tho  paralysis  appears  to  be  com- 
plete at  a  time  when  the  motor  nervoa  ara  still  capable  of  responding 
lo  stimuli. 

Circulation. — Strychnine  bos  a  very  deuidud  infiuence  upon  thu 
circulation.  Drs.  Bicbt^jr  {Zciischrift  f.  ration.  Med.,  1863,  xviii.),  Hajor 
{Med.  Jakrb.  d.  k.  k.  GeactUchaft  der  Aerste  zu  Wien,  1872,  p.  112),  Schlo- 
singop  (Ibid.,  1874),  and  Klapp  iJourn.  Ment.  Dis.,  Oct.  1878)  have  all 
found  that  a  decided  rise  of  arterial  pressure  comes  on  before  or  about 
tbe  time  of  the  first  conralsion.*  Tho  rise  is  not  due  to  tbe  convulaion 
ur  to  the  interruptiun  of  the  circulation,  as  it  occurs  in  curarized  ani< 
mals  in  winch  artificial  respiration  is  muiutainod.f  Both  Itichter  and 
Mayer  affirm  that  the  small  arteries  can  bo  soon  to  contract  under  the 
influunce  of  the  strychnine,  and  conclude  that  the  rise  of  the  pressura 


*  Profawor  Relobort  it&tM  tl»t  in  th«  dog  \trj  commoaly,  bat  not  klwftji.  tb*  tU«  ti 

|>rauurs  [iradumd  bj  «trjr<tliuiiiit  la  |irM«J«(l  bjr  «  Tull  of  prwaura  neo(iin[)ftnied  b;  m  iMMDinc 
In  tho  fr«()neB'^7  of  the  pulso.  ond  tb*t  b«  boa  not  t>«en  ii1>!e  to  ddtcrmin*  lbs  w&f  la  whlcb 
tfaii  priuinrj  TaII  of  pr«Mur«  is  pniduced.  Ai,  howKVcr,  ho  hu  found  ihM  thli  (iriniBrjr  (nil 
Ifl  alwnj*  "•ntirelj  mC  wide  bj  ounrt,"  it  i*  eriileni  thkt  tho  hll  It  prixliieod  hj  fome  liidir««t 
metbod,  antl  li  iiot  a  cbtirftoleriniv  Mtioa  »f  tbe  ttryobnina,  nor  J9l  tbe  fmbU  of  toj  dir«t 
influenoe  u|iun  the  Toan-molor  (Wnlrci. 

f  In  the  exiierimenu  of  J.  Dshjb  (Artii'v  /,  Erjitr.  P<ith,  Pharm.,  IM.  XI.  S.  306}  tb* 
rUe  of  tbe  blood -prc«>u re  *iiu  found  to  be  mufrh  mure  proDouooed  afler  email  docM  nf  tlrjroha 
nine  in  enrari»d  animntt  thAn  In  tbe  nomial  nnitael,  In  the  aormftt  nntmel  Kfler  Ipaaiu 
there  wu  a  verj  pronouaoed  fall  in  the  aHerisI  piroiure,  eunflnned  by  Raiabert.  It  ii  pf«)k> 
ftble  thkt  duriRi;  tbo  eoDrulelon  tbe  vuo-mnt'tr  centre  •hftree  in  tbe  geoenU  nerrcM  dL>- 
ehkrge,  end  tb^t  the  oiroulntlon  pert&kei  in  the  relasatloa  and  exbaofUon  which  f(»lloit  k 
tetanie  fit. 
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is  due  to  Tftso-motor  apaam.  Mayor  ftltio  notoU  that  afler  paralysis  of 
the  domiDant  vaifo-motor  ccuLrus  by  section  of  the  cord,  stryuhuind 
priKiuced  no  rist;  of  the  artvrial  prcj^tturc,  or  if  auy  was  caused  it  was 
very  sligbt.  'Roth  Kiupp  aud  Profeusur  Kcichort  {Tftcrap.  Gcu.y  April, 
IS^i)*  have  coiitirtned  this. 

It  has  been  shown  by  the  experiments  of  Ehipp  and  Reicliort  that 
the  primary  Ktirnululiuii  of  the  vuso'mutor  c-uiitred  luy  stryuhiiiuo  is  fol- 
lowed by  fall  of  arterial  pressure  aod  vaso-inutor  p:ilsy  ;  also  that  very 
Ur^  doses  produce  an  immediate  depression  uf  thu  va»o-molor  centres 
and  fall  of  arterial  pressure. 

There  is  some  apparent  contlict  of  testimony  in  regard  to  the  intln- 
enco  of  strychnine  upon  the  inhibitory  cardiac  nervous  syBtem.  Dr. 
Carl  Heinemann,  who  has  investigntod  at  some  length  (  \'irchoio's  Archiv^ 
£d.  xxxiii.  p.  394)  the  iaduence  of  the  ding  upon  the  heart  of  the  frog, 
fioda  that  large  dosea  cause  dimitnshod  fi-oquoncy  of  the  cardiac  move- 
ments, with  diastolic  |>auses.f  According  to  his  cxperinicuts,  tbese 
pheuouuua  are  not  due  to  stimulation  of  the  iidiibttoi'y  nurvcs,  since 
they  occur  after  section  of  the  vagi  (p.  403),  nor  aro  ihc  peripheral  vagi 
paralyzed,  since  galvauizalion  of  one  of  these  nerves  causes  immediate 
diastolic  cardiac  arrt^st  (p.  -lOti).     Mayer  (loc.  cU.)  has  also  found  that 

*  A  drffiinBt  «xp«r{m«atftl  matt  hu,  bowervr,  been  mcbod  hy  Behlvflaftr  {t<M.  ctl.}. 
Tkla  iarMligAtor  touud  ihftl  tbe  rtue  tSler  the  Uiriaiun  uf  the  cuni  bulb  KbtululHy  adJ  n\%- 
tivdj  Cftcoedi  tb»t  prodaocd  in  the  Dununl  nnioiitl.  It  U  warCbj  of  n»la  ibKl  ia  tbrco  of  the 
flfty  «cp«fliiMBU  Buul*  bj  Sahkiingcr  u(i»n  nbbiu  lb«  tUjebaiat  r«il«il  to  elevate  tbe  (imu- 
mn  rIUt  Mollaa  npoa  the  c<ml.  Sabte*in|^r  nxjiUtiiii  the  opporeDttj  oppuslie  rwtiltJ  r«n«hc<l 
bj  Wwwif  aod  bj  3l>7«r  bj  tbo  fwit  that  the  Uticr  iorottigiitDr  •iiiplnjred  dogi,  mad  furtber 
■!«•«•  ibat  in  «i&  uperinienle  umde  bjr  biintcir  un  'litj^n  he  f>mr  Uibm  ublHinod  remits  fimilM 
to  th«n  of  HiLT<r.  KUpp  eKp«riciipnt«d  opuo  lh«  qki,  dlviiliDg  not  only  tb«  ipinnl  oord.  but 
aim  alt  tbe  eanllma  nerve*  of  tbe  n«ck.  Under  theie  cireuuiBtancea  no  rl>a  of  prouure  fvl- 
kwMt  lb«  Injeclion  of  tbe  clf^vfanina.  I  b**e  bo  doubt  ibot  Ibe  espToamion  ^Iren  hj  Klapp 
•f  Ik*  p««aliar  rMall«  obuintd  b,v  8obluio|Cvr— oam«ljr,  tb&l  it  wu  b«ci>u8a  fa«  failed  to  iu«ke 
tt  fMrfaet  MClinn  of  the  cvnl — im  enrrocU  Selilwingor  al(u  ftiuriij  that  in  Ihe  FtryofaDiie->l  ■Dimal 
■tiBBUlloa  of  ■  Mnuitive  n«rTe  prudu^Ml  rUo  of  preMUT«  by  vato-motor  >pa<ui  «vca  after 
■■ettuB  uf  Iha  tpiBal  cord.  Tbe  ei))lAnn(ian  tbat  ba  olTera  of  Chi«  ii  that  in  Uio  nnrmal  ani- 
mal tb«  pvripberal  inpolM  can  only  T«ncb  tbe  vaao-motor  nervei  bj  tSr«t  gaintf  to  tbo  dumi- 
tUMt  aantna  tn  the  oimlulla,  but  that  atrjahninfl  mt  alien  tbe  fiinotlitDal  eunditiona  of  th« 
•piaaJ  eorl  aa  t«  allow  tbe  p«riphml  impolH-i  lo  bring  a  ratponia  by  actinf  npoa  tbe  loeul 
v*ao-CBotor  eaolm  in  the  oord, — ilutl  if,  by  eikotlng  a  gcnoral  Taao-uotor  ipuoi.  The  oornict 
falcrpratatlDn  of  Ibia  allcjcul  ilitearery  uf  FclileiinKer  li  pmbahly  that  he  (ibtain«d  a  ii(«  of 
piimar*  bM»<iH  ha  bad  failed  entirely  to  aaver  the  iplnal  oord.  I  bare  fotind  myMlf.  esparl- 
n««taliy,  tfaal  a  few  fibr«  of  the  spinal  card  nay  be  suffloient  to  ounvey  irritationi  of  narraa 
la  t^a  aduory  enrti.  (hough  thaw  irnUtiun*  ar«  ap|)ar«ntry  uufeli  by  tbe  animal  after  an 
alatoel  ompleta  («t:tli>n  of  tba  cord.  It  luaat,  bowaver,  be  nch now leJge^l  that  altbougb  in  tbe 
■^Jurfly  af  Klapp**  esp«riineiita  an  rt<B  uf  prenura  ooeiirrvd  in  the  ilrycbnlied  animal  after 
aartliin  of  tbe  vpisal  cord  upon  galvati Intiun  |i>  a  rAnitlire  nerve,  in  a  few  isitanoea  inofa  rlao 
4U  ba^CR.  probably  b««AUM  a  few  Cbrai  of  tbe  ipinaJ  cord  were  left  uocnt. 

t  Par  iIm  paper  of  Brantun  artd  Caab  ehowing  that  siryciinine  in«r«M«i  lb«  "  r«fHetory 
period"  of  tbe  iaolalad  frog**  baart,  tea  />roc.  At>y.  Soc.,  ISS.1.  A  Doiuideration  of  thU 
aicMioIr  would  n-ijiiire  an  alaborat*  dlicu»ion  of  ihe  niinule  jioinU  uf  ennilne  pby*iaIogj-, 
aad,  aa  it  would  throw  al  prcowt  no  light  upon  tbe  prooticat  lue  of  tb«  drat,  ^  ^"^  cniorod 
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tho  peripheral  Ttigus  is  not  paralyzed,  sIdco  ho  could  suspoad  Uie  aciioa 
of  the  heart  io  the  poisoned  animal  by  galvanization  of  the  par  ^-ogum. 
Klapp  ha3  also  reached  i-csuUs  confirmatory  of  those  of  Heinemann. 
On  tho  other  hand,  Martin-Mayron  and  Buissori  •  afUnn  (Joe.  cit..  p.  352) 
that  io  all  of  very  many  oxperimeots,  after  a  grealor  or  less  length  of 
time,  the  pncumogas tried  lo^t  tlioir  power  of  tranHtnitlin^  an  impulse. 

The  diticordance  in  these  rusalts  seems  to  be  explainable  on  the  sup- 
poHition  that  the  ditTtireiiee^  are  the  result  of  the  use  of  different  dosea, 
since  Professor  £.  T.  Reiehert  haB  found  that  the  early  effect  of  etrjch- 
nine  is  to  stiiau^ate  the  |H>riphi.'ral  inhibitory  apparatus  of  tho  heart, 
but  that  if  the  dose  have  been  sufficient  this  stimulation  is  followed  by 
pronounced  depression  or  even  complete  paralysis.  According  to  the 
same  investigator,  when  the  salt  of  strychnine  is  injected  intravenonsly 
into  the  dog  there  is,  first,  a  transient  increase  of  the  pulse-rate,  due 
to  tho  Immedialo  overwhelming  action  of  tho  undistributed  strycbniQO 
upon  tho  inhibitory  apparatus  of  tho  heart ;  Bccood,  a  lesscaing  of  tho 
pul»c-ratc,  duo  to  slight  stimulation  of  the  pucumogastnc  endings  i 
third,  a  marked  increase  in  the  pulse-rate,  duo  to  pneuuiogastric  depres- 
sion i  and,  finally,  a  decrease  in  the  pulse-rato,  the  result  of  an  iufiuence 
upon  the  hoart-muscle  or  its  ganglia.  There  is  reason  for  believing 
that  smuU  doses  uf  strychnine  have  a  stimulating  infiuonce  upon  tho 
heart  itself  Dr.  I.  Steiuer  has  found  the  action  of  strychnine  much 
more  marked  when  it  is  placed  upon  the  postenor  than  when  it  is 
placed  U])on  tho  auturior  face  of  tho  frog's  heart,  also  that  tho  strych- 
aine  acts  much  more  promptly  and  severely  upon  the  separated  sinus 
Tenosus  than  upon  the  voDtricles  or  the  auricles,  and  hence  concludes 
that  the  strychnine  acts  especially  upon  the  ganglia  of  the  sinos.  His 
experiments  and  conclusions  huvc  been  confirmed  by  Elapp,  and  are 
probably  con-ecL 

Upon  blood  outside  of  the  body  strychnine  has  probably  some  action. 
Harley  found  that  blood  shaken  for  twenty-four  hours  with  air  con- 
tained 11.:^.^  parts  of  oxygen  and  5.96  parts  of  carbonic  acid;  while 
blood  treated  in  a  precisely  fiimilar  manner,  except  in  the  addition  of 
strychnine,  yielded  17.80  part^  of  oxygon  and  2.73  parts  of  carbonic 
acid.  He  eonchidcs  ft-om  this  that  strychnine  arrests  oxidation  in  the 
body;  but  tho  deduction  seems  to  me  out  of  all  proportion  to  the  fact. 
Dr.  Maurcl  has  found  that  five  centigraromca  of  tho  sulphate  of  strych- 
nine is  sufficient  inimeiiiattly  to  kill  the  leucocytes  in  one  hundred 
grammes  of  blood,  and  claims  that  in  poisoning  by  the  strychnine  sul- 
phate the  death  of  tho  leucocytes  and  of  the  animals  took  place  at  tho 
same  time  (J5«?/.  Gen.  Tfierap.,  Mara,  1892). 

Jicspiration. — In  human  strychnine-poison ing  tho  rat«  of  tho  m9^ 
pirntion  is  oflon,  but  not  always,  increased,  and  in  a  serlea  of  experi- 

*  That  ihe  itiffrrroL  rMnttarcuhKl  b;  obnrven  kr*  nolduoto  l)v«  ai«of  differant  ftaitnata 
!■  flvident,  tlaw,  allhogxh  Mayer  uicd  hoiinili,  both  HeiDMii«nii  uid  Klapp  unplajred  th* 
UID*  ftDimal)  u  did  M«rlio-Magroa  sod  CuiMoa, — rii.,  frogi. 
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menU  made  upon  dogs,  Profe«8or  Reichcrt  found  that  somotimea  the 
respiratory  rate  wa^  iucrcasod,  somotimcii  it  vffXA  decreased,  and  reached 
the  concluaiion  that  str^'cbnino  is  not  a  respiralory  Htimulant.  Tbu 
effect  of  the  drug  upou  the  re»pirntory  rate  ia  not,  howevor,  any  critfr^ 
rion  as  to  the  action  of  the  drug  u[>on  the  respiratory  function,  and  in 
a  Borioe  of  very  careful  expenmont.s,  in  which  the  renpiratory  air-niove- 
ment  was  measured,  I  found  that  the  injection  of  Htr^'chnine  produced 
in  the  dog  an  extraordinary  increatw  in  the  renpiratory  air-movomcnl, 
which  intrease  was  never  less  than  seTeiity-five  per  tent.,  and  eome- 
limes  roae  to  ihree  hundred  per  cent.  A  second  Beries  of  exporimenta 
made  on  chloralised  dogs  reached  the  xame  concluBion,  which  ia,  further, 
in  accord  with  clinical  experience  ;  and  there  can  be  no  doubt  that  the 
allaUoid  strychnine  in  among  the  most  certain  of  the  respiratory  atimu- 
laotft  and  that  its  action  ia  direct  and  centric  (Journ.  Physioi.,  1892). 
Pr.  Anton  Obermcior  {Inaug.  Disaer.,  Erlangen,  1891)  has,  in  a  long 
series  of  exporiiuunt!*,  found  that  email  doses  of  strychnine  produce  In 
the  rabbit  uo  distinct  alteration  iu  the  eliiQJiiatiou  of  carbonic  acid, 
but  that  aAer  largo  doses  there  is  a  rise  of  the  animal  temiKrature  and 
a  Tcry  noticeable  iucrease  iu  the  throwing  off  of  carbonic  acid. 

^ye.— The  effect  of  stiychuine  upou  tlio  normal  eye  hoa  been 
stadied  by  V.  Hippcl  (  Wirkung  dcs  mrychnins  auf  die  nonnate  und  kranke 
Avfftn,  Berlin,  1873)  and  Cohn  (Wiener  Mediz.  Wochenschrift,  Noa.  42, 
47,  1873),  with  rather  different  re&ultti.  They  both,  however,  found  the 
aharpoesa  of  viaiou  increased.* 

Afysfirplion  and  Elimination. — According  to  the  rcsoarchea  of  R  W. 
Lovett  (Joum.  Physiology,  ix.),  after  its  absorption,  which  is  immediate, 
Btrychnine  eepeciaily  accumulates  in  the  spinal  cord ;  but  Ipiten  claims 
that  it  ia  to  b«  found  in  all  the  organs  in  direct  proportion  to  the 
amonnt  of  blood  going  to  them.  Grandval  and  Sajoux  liave  found  the 
alk&loid  in  the  brain  after  the  therapeutic  uae  of  it  {Union  Med.  du. 
Jford'Est,  May,  1892).  Schiff  and  I.auienbach  believe  that  they  have 
proven  that  the  alkaloid  ia  deatroyod,  at  leant  in  part,  in  the  liver;  a 
oonoIasioD  which  is  strongly  combated  by  Choiippo  and  Pinet  (^Compt.- 
JUnd.,  CT.,  1887),  and  is  very  doubtful.  It  is  certain  that  sirychnino 
escapee  to  some  extent  unchanged,  aa  it  ha.*i  been  found  in  tho  uriuo 
by  Peter  von  Kaatenfeld  (Tnaug.  Dissert.,  Dorpal.  1881),  by  Wormloy 
(Micro-Chemistry,  2d  ed.),  by  Schauen.4tein,  by  Kratter  (Wicn.  Med. 
Wochensch,,  1882),  and  by  Dixon  Mann  (Med.  Chron.,  vol.  x.,  1889).  lu 
elimination  is  prompt  and  rapid,  aa  Ipsen  claims  that  it  can  bo  found 
in  the  urine  five  minutes  nf\cr  its  absorption,  and  others  have  detected 
It  Id  the  urinohalf  an  hour  afler  its  exhibition  ;  and  in  various  poittoning 
ea«ea,  fatal  within  two  hours,  it  has  been  found  in  tho  urine.  Kratter 
and  Mann  believo  that  they  have  proven  that  the  ollniination  is  oom- 

^F  *  T«r  tb«  d«t>ili  of  tbair  atuiiei  Ibo  mailer  U  rcfcrrMl  to  tlia  original  pai[>«r,  or  to  U)« 

H^       klulrB0l  In  Ibe  Bottan  Utd.  and  Sury.  Jnnm.,  p.  473,  H'A. 
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plet«  within  forty-eight  hours.    According  to  P.  C.  Plugge  {ArcMv 
Pfiarm.,  18S3),  a  portion  of  the  alkaloid  h  coavurted  inU>  gtrychnie  acid. 

Summary. — In  ttmall  therapeutic  duttc  etryclinlne  produoea  little  ap- 
parent effect,  but  acts  a%  a  powerful  bittor,  inoruasing  at  the  eanie  time 
thu  general  tone  of  tlio  body.  After  large  tbempeutic  doses  there  is 
probably  a  pronounced  general  stimulation  and  increase  of  bodily  tone. 
Tlio  fulluii't  perinissiblu  duw^  stimulatw  very  powerfulU'  ihe  respiratory 
Centres,  and  h.\^o  iuereatto  bloud-jirciuiure  by  eliniulation  of  tbo  vaao- 
motor  oentreo,  and  prubabl}*  alao  have  HOmo  stimulant  infiuonco  upon 
the  heart  itself,  aa  well  as  upon  its  peripheral  inhibitory  apparatus. 
Toxic  dosea  produce  violent  reflex  tetanic  convulsion^  without  loss  of 
consciousness,  by  causing  excessive  irritability  and  excitement  of  th« 
ganglionic  spinal  cells,  and  lower  the  functional  activity  of  the  motor 
norve-trunks  bj  producing  oxhauetioD  and  by  a  direct  paralytic  influ* 
euee:  death  occurring  during  u  convulsion  is  due  to  cramp  asphyxia, 
and  is  usunlly  imnicdiat^jly  preceded  by  loss  of  couaciousuess ;  death 
between  Ibe  convulsions  is  the  result  of  a  paralytic  aspbyxia,  produced 
in  part  by  an  exhaustion,  and  porbaps  also  a  direct  secondary  poralj! 
of  the  respiratory  centres,  and  in  part  by  a  loss  of  functional  power 
the  respiratory  uervc-truuks.  There  is  also  reason  for  bolioving 
the  toxic  doae  paralyxes  the  peripheral  pncumogasirie  nerve  and  greatly 
depresses  the  heart  itself  and  iho  vaso-motor  system.  The  absorption 
and  the  elimination  of  strychnine  are  rapid,  the  alkaloid  escaping  partly 
in  the  form  of  sttychnic  acid  and  partly  unchanged. 

TnERAP£t'Tic8. — Clinical  cxpcrionco  shows  that  strychnine  is  a  poi 
erful  bitter,  tonic,  and  stomachic,  stimulating  digestion  and  increasing 
the  appetite,  a  conclusion  which  has  been  elaborately  confirmed  by  Dr. 
S.  F.  Hamper  {London  Mid.  Recorder^  Feb.  ISI'l),  who,  using  Ewald's 
test-break^t,  found  that  the  drug  increasefl  the  volume  and  digoelive 
power  of  the  gastric  juice  as  well  as  the  movements  of  the  stomach. 
Strychnine  is,  however,  more  than  a  mere  stomachic:  clinical  expc- 
ricnco  has  shown  that  it  is  a  most  useful  tonic  when  there  is  general 
relaxation  and  loss  of  nerve-power.  A  portion  of  its  value  arises,  it 
may  be,  from  its  action  upon  the  spinal  motor  nerve-centres ;  but  in 
all  likelihood  it  iuflucnces  other  portions  of  the  cord,  affecting  tho  vaso- 
motor centres,  and  most  probably  also  tbo  trophic  centres.  Bo  those 
things  as  they  may,  clinical  experience  has  abundantly  demonstrated 
tho  value  of  tho  drug  ae  a  tonic  in  Q<:x\&ris\  functional  atony  and  rchtJcaUon. 

Many  years  ago  Trousseau  tau^iit  that  in  certain  casos  of  chorea 
minor  tho  strychnine  preparations  are  very  valuable,  and  Profeemr 
Uorris  Benedict  {Wien.  Med.  Wochens.,  xli.,  1891)  claims  that  th« 
Toroody  is  useful  against  choreic  movements.  It  is  not  probable  that 
in  such  cases  the  strychniuo  exerts  any  8pt^cific  influence.  I  hav* 
oxpcrimou tally  proven  that  in  choreic  dogs  it  grea,lly  increases  the 
activity  of  tho  movements;  and  niiy  good  which  it  may  achieve  in 
chorea  minor  is  probably  duo  to  its  tonic  poncri. 
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Tho  groat  influenco  of  stiychnine  upon  the  fbnotion  of  Toluntftry 
motion  early  lod  to  its  iise  in  cases  of  pnrali/.vs,  o(\en  with  tho  result  of 
doing  hami  rather  Lha,n  good.  Ita  peculiar  physiological  aetion  being 
known,  it  bocoraes  rery  evident  that  it  can  bo  usoAil  only  when  the 
paralyRis  is  dependent  upon,  or  nt  least  accompaniod  by,  a  depressed 
state  of  tho  spinal  or  other  motor  centres.  Whenever  there  is  injtamma- 
tion  or  irritation  of  tfwse  latter^  strj-chnino  may  do  great  injur)*  by  in- 
(vroasing  auch  irritation,  and  must  never  bo  employed.  Like  galvanism, 
in  hemiplegia  it  can  do  only  a  very  limited  amount  of  good,  and  should 
not  bo  exhibited  until  irritation  from  the  clot  hua  ceased.  It  is  probably 
luenu  in  all  forms  of  lead  paralysis^  but  when  tho  aymptoma  reaomblo 
Cboae  of  puliumyolitia— I.e.,  a  multiple  parulyeia  with  rapid  wasting 
of  the  affected  muscles  and  nltcrationa  of  the  electro-contractility — I 
h&ro  found  str)'ehn)ne  pushed  to  tho  verge  of  poisoning  oxtraonlinarily 
efficacious. 

Since  attention  was  so  signally  called  to  tho  value  of  strychalno  in 
amaurotic  afToctions  by  Nagel,  of  Tilbiogon,  in  1871,  numerous  observers 
have  publishofl  extended  series  of  cosea  in  which  it  haa  been  used  with 
Btrangoly-Tarying  rosuUs.  They  have  for  the  most  part,  however, 
served  to  verify  tho  fuvorablo  results  obtained  by  Nagcl  (i)i«  Behand' 
luntf  der  Amattrosen  und  Amblyopeen  mit  -Sltr^eAnin,  Tubingen,  1871).  Hia 
sangtiiae  expectations  regarding  its  uso  in  nerve-atrophy  have  met  with 
disappointment  in  the  hands  of  other  observers.  It  is  now  conceded  thai 
in  atrophy  of  tho  essential  norvo-atructuro  little  is  to  bo  expected  from 
Btr^'ciiniDe  or  any  othor  moans.  It  is  moat  uaet\il  in  cases  which  have 
not  yet  reached  the  stage  of  atrophy,  but  present  Rlight  if  any  ophthal- 
moscopic changes.  The  chalky  or  greenish-while  nnd  cupped  nerve- 
entrance  is  not  alwa^-B,  however,  sufficient  cau!*o  for  pronouncing  the 
case  hopeless,  for  these  appearances  are  not  always  sttfo  indications  of 
tho  amount  of  injury  done  to  the  axis-cylinders.  Ita  value  in  amaurosis 
teom  abuse  of  alcohol  and  of  tobacco  is  undisputed.  Alao  in  amblyopia 
from  disuse, — e.g.,  in  strabismus  and  paresis, — after  the  parallelism  of 
tho  visual  axes  has  been  restored,  uudcr  its  use  normal  sharpness  of 
vision  is  much  more  rapidly  attained.  In  cases  whore  the  ophthalmo- 
scope reveal.^  but  slight  change  in  tho  retina  and  norre, — e.g.,  slight 
striation  of  retina  around  tho  disk,  tho  margin  of  which  is  somewhat 
(ibvcurcd,  or  in  disturbances  of  the  anastomotic  circulation  at  tho 
Derve-entraucc,  with  or  without  diminished  sharpness  of  central  vision 
and  contraction  of  the  field, — strychnine  is  of  marked  benefit.  The  dis- 
tressing headache  and  giddiness  associated  with  these  nerve-troubles 
which  thus  manifest  thunisulvcs  in  the  eye  are  fre<|uently  relieved  by 
tho  ui)e  uf  strychnine,  even  though  the  nerve  is  quite  atrophied  and  the 
eye  blind.  There  is  much  dififorcnce  of  opinion  as  to  the  method  of  its 
administration,  but  better  results  in  the  hands  of  most  obson'urH  follow 
its  hypodermic  use.  Tho  temple  would  norm  to  be  a  bettor  locality 
■     than  the  arm,  as  improvomont  in  the  corresponding  eye  has  been  fro- 
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quontly  observed,  wbilo  ita  fellow  remained  aa  before.  It  should  bo 
given  in  gradual ly-incrcasing  doses,  being  governed  by  the  tolerance 
of  the  action  of  tbo  drug.  Commencing  with  ono-thirtiotb  of  a  grain, 
it  can  usually  in  a  few  weekii  be  carried  up  to  ono-tonth  or  even  uoo* 
flflh  of  a  grain  once  or  twice  daily,  tbese  doses  causing  only  a  twitch- 
ing in  the  calves  of  the  logs,  or  a  slight  sense  of  constriction  about  tbo 
throat,  coming  on  in  from  ten  to  fifteen  minutes  after  their  adminis- 
tration, and  subfiiiling  in  tbe  course  of  an  hour  or  two.  It  is  noecssarjr 
to  maintain  tbo  physiological  imprcsBion  to  insure  the  best  results." 

Of  all  tbc  rujspiratory  stimulants,  strychnine  appears  to  be  the  most' 
constant  and  reliable  in  its  itifluonco.  Attention  seems  to  have  been 
first  called  by  Dr.  J.  M.  Fothergill  to  its  practical  value  in  dyspntat 
dependent  upon  pulmonic  ufTecn'ons,  in  the  treatment  of  chronic  bron- 
chitis, In  emphysema.  In  phthisis.  Whenever  in  pneumonia  or  other  dis- 
ease of  the  lungs  tbe  respiratory  function  is  failing,  the  remedy  h 
invaluable,  la  long-standing  bronchitis  or  winter  cough,  and  in  other 
obstinate  pulmonic  diseases  with  dilated  right  heart,  the  combination 
of  strychnine  and  digitalis  yields  most  excellent  results.  Much  advan- 
tftgo  may  often  bo  derived,  ospcclally  in  feeble  subjecta,  by  adt 
strychnine  to  oitlinary  cough  mixiuro. 

The  vaino  of  stryclinino  in  the  treatment  of  the  respiratory  o< 
dents  of  amesthesia,  which  was  fii-st  pointed  out  in  my  address  befoi 
the  Berlin  Congress  in  1890,  ia  now  universally  acknowledged.  Tl 
drug  has  no  less  value  in  other  similar  acute  rofti>ir«lory  poisoning.  Ii 
those  caeef,  as  well  as  in  many  cases  of  disease,  the  best  results  are,  < 
however,  to  bo  obtained  not  simply  by  tbo  use  of  strychnine,  but  by  ' 
the  use  of  sirycbniuo  in  combination  with  other  rospiratorj-  stimulants. 
Thus,  I  have  found  in  chloralized  animals  afler  strychnine  had  been 
given  almost  to  the  point  of  producing  convulsions,  cocaine  was  cajtable 
of  still  further  increasing  the  respiratory*  air  movement;  and  I  havo 
Men,  also,  in  the  sick-room,  lifu  a])parontly  saved  by  the  addition  of 
cocaine  to  the  Btryoliniiic,  which  was  already  being  given  in  as  fbll 
doses  as  seemed  justiHablo. 

In  dyspepsia  or  constipation  or  dmrrAfsa,  connected  with  atony  of 
the  visceral  muscular  coat,  t«lrycbnine  is  a  very  valuable  remedy.  la 
various  local  paraljBes,  such  as  prolapse  of  the  rectvm,  atonic  retention  of 
urine^  atonic  incontinence,  and  loss  of  voluntary  motion  in  certain  groapa 
of  muscles  (Vom  temporary  injury  to  the  supplying  nerve  or  even  froMfll 
so  deejvscatod  a  disease  as  infantile  paralysis,  it  is  useful.  There  |^| 
rea.'ion  to  beliovo  that  it  sometimes  does  good  in  these  caaea  by  influ- 
encing the  nntrition  of  the  aft'ectod  muaclo  or  the  peripheral  nervoa; 
and  it  should  bo  injected  into  the  affected  part. 

Str}*chnine  is  also  a  serviceable  remedy  as  a  stimulant  in  casea  of 
mental  and  physical  depreesion  due  to  prolonged  exoitcmont  and 


*  Tht*  pajagmph  wu  writt«o  hj  Dr.  B,  I>.  RUIcj.  •nd  U  nprwriv*  of  tb«  rwult* 
Vnlvaralty  Uoipiul,  wber*  be  Uoblef  uaiAant  of  tb«  Opbth*l[iialo(l«l  CUbm. 
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work.  Dr.  J.  H.  Mu!uor  (T^erap.  Gas.,  \\.  10)  asftort^  ihat  during  the 
■train  of  student-life  boforo  oxaminatJon  it  is  ospocially  raluablo  in 
proronting  iho  dovolopmont  of  nsthempia. 

ToxiooLOOT. — Sufficient  has  already  been  said  in  regard  to  the  gen- 
eral symptoms  of  strj'chnine-poiaoning.  It  only  roinnins  to  discuss  tho 
diagnosis.*  This  is  espocially  important,  because  stiychnine  is  f^-oquontly 
used  criminally,  and  because  not  rarely  it  is  impossible  for  the  chemist 
to  detect  it  after  death. 

The  only  disease  with  which  a  typical  case  of  strychnine-poisoning 
sccnis  to  be  readily  confounded  is  tetanus,  in  its  various  forms  of  idio- 
pathic, traumatic,  iiifuntile,  and  iiyslericai.  Cases  of  strychnine-poisoo- 
iog  have,  however,  orcurred  in  which  the  symptoms  have  appeared  to 
point  towiu-ds  some  cerebral  disease  or  cerebral  poisoning.  Thus,  in 
the  c-nso  reported  by  Mr.  Henry  Pilkington  (London  Lancet,  vol.  i., 
IS93),  tho  patient  was  found  unconscious,  eurroundod  by  vomited  mat- 
ters, with  escestiiveiy  uneven  pupils  and  an  olovjited  temperature. 
After  death  both  lateral  vcntriclca  were  found  to  contain  clots,  and 
there  can  be  little  doubt  hut  that  the  high  arterial  pre88ure  during  an 
early  convulsion  had  produced  au  apoplexy  which  woh  the  caune  of 
tba  aymptoros  and  death.  It  haa  been  aasertcd  that  in  fatal  cases  tho 
duration  of  the  attack  will  alwny?t  distinguish  between  natural  tetanus 
and  that  produced  by  poison.  Dr.  I^uis  Starr,  however  (Phiia.  Mai. 
Timf9j  iti.  311),  reports  traumatic  tetanus  fatal  in  twelve  hnura  after 
tho  first  muscular  twitchings,  and  within  one  hour  and  a  half  nHer  the 
first  convulsion ;  iind  donth  fk'om  tetanus  has  occurred  fiflcen  minutes 
after  the  reception  of  the  injury  (Jaccoud,  Pathologie  Interne,  i.  441), 

»Tho  following  table  shows,  I  think,  in  as  clear  and  brief  a  manner  as 
poesible  the  difforeDCOS  between  traumatic  or  idiopathic  tetanus  (No.  I), 
hysterical  totanus  (No.  2),t  and  strychnic  poisoning  (No.  3).    The  refer- 

e column  No.  3  are  to  authorities  who  affirm  that  tho  symptoms 
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a*.  I. 


Ho.  1 

CMBVMCtHl  Willi  MtBdBMt  llrf 


MMCular     «7ni|M£au     oaoallj 
MHuurfic*  •lUi   pUa  uxl   atUT- 

mm    of    Ui»    lark    or    lh«    Back, 

•mwlimr*  oiil)  •Ilglit  wiMcnUr 
tvlkLlBKi ;  oon*  on  gmdaaH<f. 


triUi  rl|tiliijr  »f  tb*  Mck,  wblcb 
CmtBkllT  "cMpI  o»»r  %bm  bodjf," 

ftllMtlBf  Ih*  •ItraBillM  lA«L 


Ko.  3. 

B*CtM  wiih  «tblUnUoB  and 
naUe«aeai,  llta  ■tsrlal  mraan 
iMinc  waalUr  mucb  abkn^ood.; 
DImnea  of  litiaa  na;  In  ama 
CMM  b«  BiaDir««ud  Ui«r,  aOar 
Um  dareloiKnanl  at  (rihrr  armp- 
bio* ;  tall  ana  Ui«d  it  la  ntr*. 

Hoamlar  min|itaitia  deielop 
Tai7  n|il<Uj,  ooWMnclDf  In  Of 
•stntnttir^  or  tba  CDiirtiUUi*. 
vhan  Um  doaa  la  larg*.  aoliea  tba 
wfaola  bodj  aliBaltaBeoaaljr.f 


•  A  laaloB  fiKin4  In  ona  «Ms  b^  U«rit  Hoa«Btb«l  niij  poailblj  be  ebanMUrlMJo.  It  la 
i)aiii4>roiii  anall  nrnci-rcnU  In  tba  baut-maaele,  MeonpaBieil  b;  aowll  UtrKruatioaa  (JlTaraaK- 
ir>i»kli*imt,  1870,  p.  334). 

f  Colnmo  No.  S  U  tnm  «n  mU«I  mm.  8m  liUI  of  Mn,  Whwtoi,  Jftm  Turk  Mt^eal 
AwM^,  1973. 

t  Taylor,  On  P»i»imt,  f>.  t9S.     Wonolay,  Ui<r^-CKtmi4lry  «/  /Vmmw,  ^  MS. 

I  W«nBl«7,  p.  (3e.     sunt,  nkampetrtiN,  r»L  11.  p.  US. 
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Ka.1. 
Jftw  OBS  at  llM  Mrliwt  pwti 
iflkvtod)  rlgldljr  uid  jwrtUteiiUjr 
ML 


rnvUUal  uiMTuUr  riKtiHtfi 
*«T7  fvnontllr  wtiti  •  graAlvr  or 
iMi  i«itn«  of  (<rnMi)«iil  ojilt- 
tliuiiinui^  •aaprcatbolDAiM,  pl«ur> 
Mlh(klaiio«i  at  ortbotooos. 


OetdKlowaiiCM    prpacrrcO    aatll 
MAT  dttib,  M  la  •uyehnk  pal- 


Ra.1. 
Jkw  rigidly  Mt  b«lb««  m  oobtoI- 
tlon,  and  nnulnod  «o  balwMii 


P«nl*lfnt  opUtliotoM*,  M»d  In- 
tMM«  rl(l<llty  b«tiriwi  On  ci>i»- 
TiiUloni:  Knd  •flor  Ih*  cotiTnl- 
■hnia  luid  MAMd  lh«  apbtlioluiUM 
ftnd    tnUiu*   rlgldlv   lH(«d   br 


CanaclimiiiBa  IoiIrb  lh«  ReODnd 
CMiraMoDciinason.  atHl  k«t  with 
•veij  Dllter  mnVDUIuD,  IIm  dla- 
tatlAbM  of  coiudoiMn«M  KUl  n^ 
tUllj  hoing  ■UnBllABMrab 


Dnaghla.  load  not*^  *te.,  prv 
duoa  cvaTubluaa,  a*  lo  tlircbnte 
poiKiii  tn  f. 

Uajr  I3anp1«lit  Ullvrljr  of  pMln. 


Kyea  opm,  rixUI?  fixed,  daring 
ItaacoDfuklvn. 


No.  a. 
Jav  tba  iHt  fmn  tX  lb*  bodj 
to  to  airacted:  tti  nnriM  nUx 
■rat,  and,  •?•■  wb*B  daring  a 

MTOfn  cnDTnUloti  It  Uart,  II  dr»|« 

a*  KHHi  >•  til*  latttr  c«M*a.  * 

HoamUr  nlkxatlno  (nraly  a 
•llgbi  rtcMlly)  WmMB  Um  tva- 
nilihiiii,  ih«  pailoni  balnic  m- 
h>iMl*d  kbd  BimUiii.  H  r» 
C)>T*IT  occ«r,  Um  ooamMAH 
fradnallj  ca—a,  IwTing  mmtty 
■TuraUr  >]wtt«aa,  and  MMtttM* 
MinHw  Ilk*  Hut  TpU  alUr  rlulaal 
•xtrclw.t 

CumduiHiMVB  alwsja  niff«d 
dnrlDK  convaMaBi,  •>»{)(  «ti*« 
tba  U(ur  btmna  ao  UUenaa  that 
AmUi  It  taaattiMBi  ftva  wmtt» 
lion.  Ii  wkkb  nav  wwrtiMi  A* 
|Bilml  bacoiMM  inaMialUa  has 
ufihyala;!  vhich  cooMt  «■  do^ 
Inf  rb*  latter  |iart  nf  anmmt 
Ui-,1  Ik  atauvl  ■  ctrlttlci  yi 
afdMlk. 

TM  iHsbtsM  -'  t-rratb  of  MT 
prodncM  a  coamUiau.  j 

rnllanl  n^jr  acraata  vhh  pal% 
or  nia;  axptiMt  gnat  appr*lM»- 
diMM,  but  "etxluff-atvlb**  matd 
an)«ar  lo  lia  hnpaaailda. 

Ufm  ■cntcI'Ml  wtd*  vp«>.| 

Ufi  aUffly  asland^d,  wllk  ftM 
arartad,!  aa  Uia  aiaana  aC«c»  all 
tk*  miMclaa  o(  tk«  la«. 


XMnd  to  ba  (knntd. 

Orla|[ -apflla,    !■    wbleb    ha 

"•obliad   Ttolanllf,"  and  "cr1«d 
|]k«ad>lld,*'alwrDalad  olUi  U>« 
COUTH  lata  111. 
ErMcloMd. 

The  tfiamna  (n  leg  tudiC  ba*a 
tivaa  iBfilal,  u  tha  Toal  «*■« 
CTPMci  asd  toM  lar«rIod,  whlcb 
could  not  lupji«n  ir  all  Uia  mua- 
cIm  were  In-notTml.  tvoaoM  (b« 
muKlf*  vt  avanion,  lielnf  lar^ 
niiiii  the  itr«»f*r,  would  ol  a^ 
oeMlty  oiarociDia  Uia  antactnuMIe 
iDDaclM,  and  tha  f»el  b«  arartad. 

Doath  fVora  strychnino  in  mnn  and  other  mammals  mostly  occurs  in 
a  convulaion,  and  undar  thoao  circumstances  is  undoubtedly  duo  to  aa- 
phyxia,  cauBcd  by  the  unyielding  spasmodical ly-contrac tod  muscles.  In 
irogs,  death  must  occur  from  other  causoa,  since  a  frog,  as  shoxTi  by 
Claude  Bernard,  will  live  for  daya  after  removal  of  its  lungs,  probably 
by  breathing  through  its  nkin.  The  causes  of  death  in  the  frog  are  not 
hard  tu  find  when  the  phyeiulogical  action  of  the  drag  is  known.    Th« 

•Tkylor,  On  Poi»o»»,  pp.  \U,  ftS3.  Wormltr,  pp.  9M,  MO,  Ml.  Twdiea,  8mr  rSm. 
paltnnnrnteHl,  li.  924. 

t  Taylor,  O*  Paiton;  pp.  13<,  1S6,  6fi3.  VToraUj,  pp.  &3e,  £40,  Ul,  luiim,  pp.  ftU, 
938,  S39.     lIiiMtiiaDn,  Ilamdbuvh  rfrr  Ti>xieniloyit,  p.  169. 

{  Wormtey  (l>t  «d.},  p.  bSi.  Taj'lor,  Uetlicat  Jnritpntdemee,'pp.  S3I,  US.  Vbarton  ud 
5tIII4,  MtdUal  Jmriiprudtnei,  ptngnipb  7ft7.     TudloD,  p.  933.     Stlll6,  TJianiptmliMt  p.  148. 

^  Sttll^,   Thrrapemtiet,  p.  148. 

]  Stills,  Thtrafuvtitv,  p.  148.     Wormlcf,  p.  &S4.     Tundiae,  p.  924. 

f  Tardisu,  p.  924 ;  olao  otbcr  Autboilti«i,  which  [  ha* a  nt^laoUd  to  noU^  »ad  «!  | 
writlDg  bare  no!  at  band. 
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lymph  and  true  hearts  (KolUkcr,  loc.  eit.;  Harloy,  Lancet,  July,  1856) 
are  very  much  affected,  but  the  chief  factor  h  no  doubt  panilyais  of  the 
motor  Dcrvcs.  In  man,  death  soinctinLOt«  occurs  not  in  a  piiroxyttm,  but 
during  rcUixation,  and  probably  then  is  the  result  not  only  of  the  ex- 
baustioQ  following  etTort,  but  also  of  the  direct  action  uf  the  pomon  on 
the  nerroa. 

I>r.  Honigmann  (&;hmidf8Jahrb.,  Bd.  ccxxiii.  p,  21)  report-i  a  remark, 
able  case,  in  which  acute  indammaiioa  of  the  kidneys  followed  strych- 
nine-poisoning. 

The  minimum  fatal  doM  of  etrvchnino  is  probably  something  under 
half  a  jp^in;  the  latter  quantity  has  several  timo9  produced  death, 
once  in  a  man  in  twenty  minutes  {Guy's  Jtosp.  Rep-t  1865,  vol.  xi.  p. 
208) ;  one-third  of  a  grain  given  at  intervals  in  fractional  dosos  has 
prodoced  such  alarming  spnptoms  as  to  indicate  tbat  in  a  siugtc  dose 
U  might  readily  destroy  life;  one  one-hundrodth  of  a  grain  ia  said  to 
hare  killed  a  child  three  and  a  half  months  old  (Pharm.  Joum.  and 
TV/in*.,  vUi.  1010};  but  ten  gniius  (Tecliepko,  Deutsche  Kiinik,  1861), 
Iweoty  grains  (A,  E,  Connor,  Ohio  Med.  Recorder,  1879,  12),  also  twenty- 
Iwo  grains  (Dr.  Geo.  Gray,  Brit.  Med.  Joum.,  1880,  i.  477)  taken  on  a 
full  stomach  and  retained  two  hours,  have  failed  to  cause  death,  in  each 
eaee  probably  on  account  of  slow  absorption. 

In  trcatmg  poisonmg  by  strychnine,  a  chemical  antidote  should  be 
at  once  administered,  such  as  tannic  acid,  or  iodine  or  one  of  its  soluble 
aallB.  As,  however,  the  compounds  formed  in  the  stomach  by  these 
mbstancca  are  not  permanent,  a  quick  emetic  must  follow  their  admin- 
tstration.  For  the  treatment  of  the  symptoms,  various  substances  have 
been  recommended.  Aconite,  Calabar  bean,*  tobacco,  or  tbeir  uUcaloidB, 
would  appear  to  be  indicated  as  physiologically  antidotal.  The  ovidenco 
brought  forward  by  Dr.  Ilaughton  and  others  ia  not  sufficient  to  establish 
donrly  the  especial  value  of  tobacco,  and  in  the  experiments  of  U. 
Amagat  (./oara.  de  Therap.,  1875)  nicotine  seemed  to  have  no  power  !n 
preventing  the  death  of  rabbits  which  had  received  a  ffital  dose  of 
strychnia.  Further,  it  is  obvious  that  the  use  of  aconite,  or  of  tobacco, 
in  largo  doses.  Is  accompanied  with  grave  danger,  on  account  of  their 
ittfluonco  upon  the  heart,  and  wo  have  iu  bromide  of  potassium  a 
substance  devoid  of  any  such  objection,  and  apparently  as  complete  a 
physiological  antidote  to  strychnine  as  are  any  of  the  substances  above 
named.  The  chief  question  is  as  to  whether  the  bromide  has  sufficient 
power  and  swiftness  of  action.  In  Dr.  C.  L.  Bard's  cosef  {Phila. 
Med.  Tinut,  i.),  recovery  aftor  the  ingestion  of  three  grains  of  the 
alkaloid,  without  vomiting,  occurred  under  the  exhibition  of  a  hair* 
ounce  dose  of  the  potassium  salt  and  "its  continued  use  in  smaller  doses 

*  For  tw9  «&•«»  at  ntaiery  jktj  dffubifull^r  aUhtMiUbl*  to  CkUbu  b«ui,  fc«  (7A>o  3St<t. 
MUvt'dtr,  It.  1M. 

t  P«(  «lb>r  nuoMir^l  ouw,  Me  JVn*  Btmtdin,  wtiL  11.  p.  tU;  ftUo^  CUtaga  Jf<rfi««J 
CcoautW,  18T9,  sxxix.  380. 
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for  an  hour  or  bo."  Tho  symptoms  wore  as  iat-cnso  as  wa^i  consistent 
with  life,  but  general  relaxation  was  produced  in  thirty  minutes  ai\cr 
the  administration  of  the  countor-poiaon. 

Cliloi-al  wius  etfttod  by  Licbreich,  its  therapeutic  discoverer,  to  be 
aatagoniettic  to  strychnine,  and  it  undoubtedly  la  so  in  a  measure;  but 
M.  Orr  {^Gazette  Medicate,  July  6,  1872)  stated  to  the  French  Academy 
that  ho  liad  oxportmontally  proved  that  the  dose  of  chloral  which  Lieh 
rcich  had  relied  ou  as  being  mortal  to  rabbits  was  very  often  not  so, 
that  the  same  was  true  of  strychnine,  and  that  consequently  tho  iuveS' 
ttgatlon  of  Liebreich  was  not  to  bo  rcliod  on  as  proving  tho  r^spectivo 
antidotal  powers  of  the  drugs ;  and,  Atrthcr,  that  experimenta  had 
shown  bim  that  if  a  curtainly-futal  dose  of  chloral  wore  given  to  a 
rabbit,  the  h^'podcnnic  injection  of  strychnine  did  not  affect  the  result, 
but  that  his  own  researches  had  not  gone  far  enough  to  establish  tho 
exact  relations  of  tho  drugs.  Professor  Bennett  {Brit.  Med.  Jburn., 
vol.  ii.,  1871)  has  made  an  elaborate  study,  which  agrees  with  tho  ex- 
periment* of  Orr  in  showing  tho  non-efficiency  of  strychnine  in  chloml- 
poisoniDg,  but  also  proves  that  chloral  is  of  great  value  in  poisoning 
by  tho  alkaloid.  Out  of  twcnly-onc  rabbits  which  had  received  much 
more  than  tho  minimum  fatal  doso  of  strychnine  (gr.  j^^  to  tho  pound), 
fifteen  wore  saved  by  the  use  of  chloral,  and  a  few  days  lotor  were 
killed  in  from  ten  to  twenty  minutos  by  a  repetition  of  tho  original 
doses  of  strychnine.  Dr.  Bennett  found  that  the  chloral  administered 
after  the  supervention  of  convuhiions  had  less  otTcct  in  saving  life  in 
direct  proportion  to  tho  length  of  time  between  its  administration  and 
that  of  tho  poison.  Professor  Huscmaun  (Arch.  f.  Exper.  Path,  und 
T/icrap.,  X.)  found  it  possible  to  prevent  death  by  chloral  in  rabbits 
which  had  received  Gve  or  even  six  times  the  minimum  fatal  dose  of 
the  alkaloid.  In  various  casos  t^^  ;ovory  &om  the  etTocta  of  largo  doses 
of  strychnine  (four  grains,  Edinb.  Med.  Journ.,  April,  1875 ;  six  grains. 
Arch.  Gen.  de  Med.,  1883,  i.  74,  where  also  numerous  casos  may  be  found) 
has  been  brought  about  by  the  use  of  chloral,  which  must  be  at  present 
ooDsidcrod  a  standard  remedy  in  strychnine-poisoning.  Alcohol  baa 
been  strongly  recommended  by  some  authorities  (Amagat,  Stacchini) 
as  antidotal ;  and  when  the  gi'cnt  muscular  relaxation  of  drunkenneea 
is  remembered,  it  seems  very  probabio  that  the  commendation  had  somo 
basis.  Professor  Ilusemann  [he.  cit.)  has,  however,  shown  that  alcohol 
OAn  scarcely  be  looked  upon  as  a  real  antagonist  to  the  alkaloid. 

Tho  best  treatment  of  str^'chnine-poisontng  is  apparently  to  be  found 
in  the  conjoint  uso  ©^  chloral  and  tho  bromide  of  potafwium,  with,  when 
sonvulsions  aro  verj  threatening,  inhalations  of  nitrite  of  amy!,  other, 
3T  even  chloroform.  Half  an  ounce  of  the  bromide  with  half  a  drachm 
to  a  drachm  of  chloral  may  bo  given  at  onco  in  a  severe  case ;  and 
every  twenty  minutes  afterwards,  if  necessary,  two  drachms  of  tho 
first  and  fifteen  grains  of  tho  second  remedy. 

In  somo  cases  artificial  respiration  might  possibly  be  of  service.    It 
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JwAfident  that  the  conrulsed  muBclea  will  often  resist  sncb  offorts  as 
aiw  OBually  made  to  force  air  into  the  lungs  of  man  a«  Rnccessfully  an 
tbey  do  the  unaBHtsted  Htrugglea  of  nature;  and  Unrley  states  that  ho 
baa  found  artificial  roapiration  of  no  use  whatever  in  animals.  On 
the  other  hand,  Leube  (^Arch.  Anat.  u.  Physiol. ^  1867),  in  an  apparently 
very  careful  seriea  of  experiments,  found  that  artificial  respiration  has 
^reat  influence  in  saving  or  prolonging  life,  according  to  the  amount  of 
the  poison  inge8te<i.  In  his  exporimonta,  the  dose  which  ordinarily 
produced  convulsions  did  not  do  this  so  long  as  artiflcial  rospiration 
was  kupt  np;  and  the  ''lethal  doso"  did  not  kill  if  artificial  respiration 
was  maintainod  for  four  hours,  althongh  opisthotonos  was  induced  in 
eomo  cases.  Jochclsohn  only  succeeded  in  prolonging  lifo  {Ri>f^bach's 
Untermchungen,  i.  92),  but  Rosenthal,  according  to  Tlusomann,  obtained 
similar  rcsalta  to  Leube,  and  il.  Schiff  {Schmidt's  Jahrbucher^  Bd.  cxli. 
p.  43)  has,  in  a  series  of  experiments,  corroborated  ia  tbo  main  facte 
the  reaultfl  of  the  German  invest iijators,  allbouij^h  disagreeing  with 
tbem  in  minor  particulars.  Uo  found  that  auiinals  in  which  forciblt 
artificial  re<ipiration  was  maintained  survived  dosoa  much  larger  thna 
thoM  ordinarily  fatal  Tho  artificial  respiration  was  pcrfonncd  by 
iaserting  a  cannla  into  the  trachea  and  tiUing  the  lungs  by  force. 
Klapp  also  found  artiticJal  rcsjiiration  of  service.  None  of  tho  ordi- 
nary methods  of  artificial  respiration  in  man  ore,  however,  sufficiently 
powerAil  to  bo  of  any  value. 

Admisistratiok. — As  a  tonic,  strychnine  may  bo  given  in  pill ;  but 
when  it  is  desired  to  push  it  until  its  physiological  effects  are  manifested, 
as  in  some  cases  of  ptira/j/m,  it  should  bo  always  administered  as  tho 
snlpbate  in  solution,  bccsuse  death  has  occurred  from  an  irregularity  in 
Iho  solution  of  tho  pills  in  the  alimentary  canal  and  the  consequent 
simultanaous  letting  loose  of  a  largo  amount  of  the  alkaloid.  There  ii 
DO  proof  ol  a  cumulative  action  of  this  alkaloid  when  given  as  above 
directed.  The  doso  of  atrychniuo  and  its  salts  as  a  bitter  touic  is  from 
one-twentieth  to  one-thirtieth  uf  a  grain.  In  cer\-ou3  discuses  andT 
other  aiTcclions  when  pronounced  influence  is  necessary,  tho  doso  should 
bo  gradually  increased  until  muscular  twitching,  stifTness  of  tho  neck 
or  lege,  or  other  syroptoma  are  manifested.  ^VTienever  a  rapid  action 
of  stzyohnine  is  desired,  as  in  the  accidents  of  anssthesia,  the  sulphate 
eboold  bo  given  hypodermically ;  and  in  many  cases  of  palsies,  es- 
pecially with  trophic  changes  in  the  muscles,  the  best  effect  seems  to 
be  obtained  by  injecting  the  strychnine  salt  directly  into  the  diseased 
muscle.  If  proper  antiseptic  precaution  be  taken,  hypodermic  injec* 
(ions  may  bo  made  without  fear  of  seriotis  local  irritation. 


StetcsvzSjR  Sclph.vs,  "D.S.— 5/rycAn(ne  Sulphate  occurs  in  minute, 
prismatic  crystals.  It  is  soluble  In  water,  and  therefore  preferable  to 
the  alkaloid  for  hypodermic  use.    Uose,  onc-twonlteth  uf  a  gratQ. 
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BRroiKK, — Strychnine  clings  so  oloeely  to  bracino  that  the  physio- 
logical  (MJtiona  attributed  to  brucino  have  no  doubt  Bomciimos  beon 
caused  by  contaminating  stiychnino.  Thoro  is  good  reason  for  bu*. 
pocting  that  this  happened  in  the  elaborate  investigation  of  L.  Wint- 
aenreid  (Dissert.  Inaug.,  Geneva,  1882),  who  found  that  brucino  acta  aa 
a  6timutant  to  tho  ftplnat  cord  and  a  paralyzant  to  the  motor  norvo^ 
but  dotis  not  influence  tho  cerebrum  or  tho  sensory  nerves:  in  the 
higher  auimalij,  at  first  it  incroaacs  tho  arterial  pressure,  and  attenvarda 
lessons  it,  paralyzes  in  large  doses  the  vagi,  causes  death  by  asphyxia, 
ftnd  in  other  ways  acts  like  Btrychnine,  The  moro  recent  experiments  of 
louder  Brunlon  (Jvurn.  Chem.  iSoc.,  1885)  are  in  accord  with  the  results 
obtained  by  Wintzenreid  in  showing  that  bntcino  causes  spinal  conmk 
fuons  in  mammals  whon  injected  directly  into  the  circulation.  Brunton 
found,  however,  that  when  taken  by  tho  mouth  it  produces  no  symp- 
toms, probably  because  it  is  excreted  aa  rapidly  as  it  is  absorbed.  In 
an  elaborate  study,  Professor  Edward  T.  Reichert  (Med.  Js'nea,  April, 
1893)  reached  the  conclusiun  that  the  phyt-iological  action  of  brucioe 
is  precisely  that  of  Blrychnitie,  except  that  bruciue  is  much  less  rapidly 
absorbed,  is  from  foriy  to  6fl.y  times  lens  powerful  aa  a  convuUant,  is 
more  poisonous  to  tho  seusory  nerves,  and  more  uncertain  in  its  effect 
ujjon  bodily  temiKralui-e.  Further,  brueine  appears  to  have  au  action 
upon  the  volitional  cuntres  of  tho  fi*og  difforent  from  that  of  strych- 
nine, producing  a  brief  period  of  motor  paralj-sis  preceding  the  stage 
of  spinal  convulsion  (Mays,  Reichert).  Dr.  Thomas  I.  Mays  found 
that  brutrinc  locally  applied  to  the  nerves  of  the  frog  rapidly  pro- 
duces  a  panilyeia  of  the  sensory  fibres  (Journal  of  Physioio^y,  riil). 
This  led  him  to  test  it  as  a  local  anaosthetic  in  man,  and  be  found 
that  a  five-  or  tcn-pcr-cent.  solution  applied  to  tho  mucous  membrane 
of  the  mouth  caused  rapid  loss  of  sensibility.  It  in  also  asserted  to 
exert  a  marked  influence  on  tho  skin,  a  t  wen  typo  r-cent.  solution 
applied  to  tho  back  of  tho  hand  causing  pronounced  impairment 
of  Eensibility.  Br.  Mays  used  this  solution  with  excellent  results  for 
the  relief  of  the  itching  of  chronic  pruritus.  Dr.  Italph  W.  Selsa 
(^Therap.  G^a;.,  vol.  xviii.  p.  459)  and  Dr.  Charles  H.  Hnrneti  have  found 
that  the  application  of  a  five- per  cent,  solution  in  cases  of  inflammation  in 
or  about  the  external  ear  usually  gives  very  marked  relief.  Dr.  Burnett 
states  that  his  results  were  far  more  satisfactor)'  than  those  which  he 
has  obtained  with  cocaine.  In  using  the  brucine  as  a  local  anfesthotic 
it  is  essential  that  it  be  chemically  pure :  tho  nitrate,  or  the  sulphatt 
may  be  selected,  and  one  drop  of  hydrochloric  or  sulphuric  acid  should 
be  added  to  the  solution  fur  each  three  grains  of  the  alkaloid  salt. 


FAillLY   VL-DEPBESSO-MOTORa 


Un»ER  this  heading  arc  considered  cortain  drugs  wbich  aro  used  for 
the  purpose  of  lessooiug  tho  activity  of  tho  Bpinal  cord.  They  have, 
excopt  io  this  particular,  but  little  in  coiaruon  in  their  action,  and  must 
be  fttudiod  iDdividuailr, 

PHTS03TIQMA-CALABAB  BBAN.    U.S. 

An  irrci^ular,  kidney-^ba{>oil  bean,  about  an  inch  in  length  and  throo- 
fburthu  of  an  inch  wide,  the  product  of  tho  Ph}-80stigma  vcnonosuin, 
a  perennial  woody  creeper  of  Calabar,  AlVita,  where  tho  bean  has  been 
a»cd  by  tha  natives  &&  an  ordeal  test  for  criminals,  witchcfl,  etc.,  since 
tune  immcmoriaL  It  contains  an  alkaloid  known  as  physostigmine,  of 
eterine.  E.  Harnack  and  L.  WilkowskJ  (^Areh./.  Exper.  Path.  u.  Fharm., 
Bd.  V.)  have  debcribud  a  powerful  tetnalziog  alkaloid,  ealabarine,  which 
u  •ometlmea  abundant  in  commercial  extracts  of  Calabar  beau.  As 
Professor  Harnack  has  produced  it  fVom  physostigniine,  it  is  probably 
a  dccompoBitiun  product  iVom  that  alkaloid  (see  also  Arch.  f.  Krpcr. 
Path.  u.  Pharm.,  viil  126  ;  ix.  434  ;  x.  301).  Tbe  probability  that  physos- 
ligmine  readily  undergoes  decomposition  is  increased  by  the  aseertiuua 
of  E.  W.  £ber8  that  there  aro  seven  organic  principles  iu  Calabar  bean, 
— ^serine,  or  physostigmiue,  oseridiao,  calaboriue,  phy^OBtiginiuc-bluo, 
rubreaeiine  (see  Dietrich  Schweder,  Vorpat  Tfiaa,*  1889) . 

FursioLOQiCAL  Action. — ^\'hen  an  animal  receives  a  small  fatal 
doae  of  Calabar  bean,  after  a  time  muscular  tremors  appear,  and  almost 
immediatL'ty  the  animal  falls  to  the  ground,  or  lies  down,  in  a  state  of 
perfect  muwular  flacciiiity.  Tbe  pupils  generally  contract,|  and  the 
rvspirationa  become  slow,  irregular,  and  often  stertoroua.  All  reflex 
actions  are  almost  at  once  diminished,  and  this  diminution  grows 
greater  and  greater,  until  it  ends  in  their  complete  abolition.  So  liHig 
aa  the  condition  of  the  motor  system  allows  of  it,  evidences  of  senai- 
bility  are  manifeetod  whenever  the  animal  is  iu  any  way  injured.  Ac- 
cording to  Clementi  Papi  {Schmidt's  Jahrb.,  Bd.  cxlii.  p.  287),  tho  voice 
is  oomplotelj  lost.  The  muscular  tremors  persist  during  the  whole 
period  of  paralysis,  and,  indeed,  even  after  cessation  of  the  respiration. 
They  vary  greaily  in  intensity,  and  in  some  cases  are  so  severe  (Frasor) 
to  simulate  general  oonvulsiona.  As  the  minutes  go  by,  the  rhythm 
of  the  respiration  becomes  more  and  more  affected,  and  at  last  death 


*  far  dtnniHry  of  CkUbsr  Ixi&n,  m«  Uiif  lIimU. 

t  Amarilntf  to  A.  I>ftBii«iiatii)  I  Inauy.  tliu.,  Kte),  1B«1),  Jo  btrda  |Misi>n«<I  wilh  pb^W- 
KifBtlM  tb«  pni'tl  U  eoalnoUd  uutll  juit  twTDn  d«ath,  wh«n  It  diI«lM  wideljr. 
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tokos  place  quiotly,  conautousDCSii  being  preaorred  until  tlie  last  few 
gasping  roapirationa  close  the  scene.  The  pupils  sometimes,  but  not 
alwars,  dilato  immediately  after  death.  According  to  the  experiments 
of  Dr.  Praacr,  the  bodily  temperature  is  slightly  elevated. 

After  a  smalt  lothul  dose  of  the  poison,  the  fatal  result  is  always  duo 
to  failure  of  the  respiration,  and  if  the  body  be  at  once  opened  the  heart 
is  found  still  healing ;  indeed,  it  has  been  seen  to  continue  to  do  so  for 
one  and  a  half  hours  after  death  (Fraaer).  If  a  very  large  amount  of 
the  drug  be  given,  the  animal  falls  almost  at  once,  paralysed,  with  only 
a  few  muscular  twitebings.  The  pupils  contract,  and  in  a  very  short 
time  the  gasping  respiration  ceases.  The  heart  is  now  found  distended 
and  passive,  but  oflen  will  contract  under  the  stimulation  of  a  galvanic 
curront. 

Tremors  have  been  Boon  aftor  the  adminiBtration  of  the  Bo-callod  puro 
physostlgniiae  by  Itossbach  and  Frdhlicb.  Kohlor,  Boeab&ch,  and  others 
have  even  aflftrmed  that  Calabar  bean  produces  a  tetanic  iutoxicatioD. 
A  |)lausibIo  cxplaimlioQ  of  these  singular  observations,  and  of  many  of 
the  discropaucios  of  authorities,  is  to  bo  found  in  the  diecover^'  of  cala- 
bariue.  Its  discovorers  state  that  it  pi-oducos  fii-st  a  violent  tctaousi,  and 
afterwards  paralysis.  It  Is  plain  how  its  proBonce  in  varj'ing  amounts 
in  Calabar  bean  preparations  would  modify  their  action.  The  researches 
of  Kohlcr,  of  Yintachgau,  and  of  Kossbach  and  Frohlich  arc  especially 
open  to  doubt,  on  account  of  their  statemonie  that  Calabar  bean  totan- 
iz(.'S.  It  is  vary  probable  that  the  extracts  used  by  them  contained  n 
uutablu  percontago  of  calabarlne. 

The  s^-mptoms  induced  by  the  drug  in  man  arc  coniplotoly  parallel 
with  those  that  occur  m  the  luwor  animals.  Thoy  are  giddiness,  loas> 
ened  heart-action,  great  muscular  woakiiess,  with,  in  most  cases,  con- 
traction  of  the  pupil,  and  sometimes  with  vomiting,  and  still  moro 
commonly  with  purging,  which  may  be  very  free.  A  pupil  of  Gubler 
took  0.15  grain  of  the  sulphate  of  esorinc,  and  saffbred,  afler  a  timo^ 
nausea,  gidiiiness,  aud  intense  muscular  weakness,  so  that  he  could  not 
stand ;  three-quarters  of  an  hour  afterwards  he  vomited  some  of  the 
solution  mixed  with  bilo,  but  bis  strength  did  not  begin  to  return  for 
two  and  a  half  hours. 

The  question  here  naturally  arises.  To  what  is  the  paralysis  so 
prominent  in  poisoning  by  Calabar  bean  due?  It  is  evident  that  the 
suspension  of  reflux  action  can  have  only  three  sources, — parolyais  of 
the  spinal  cord,  of  the  nerve-trunks,  or  of  the  muscles.  1  shall  examine 
the  action  of  the  drug  upon  these  organs  in  inverse  order. 

Muscles. — The  continuance  of  the  muscular  movements  after  death 
indicates  that  they  are  due  to  a  direct  action  of  the  drug  upon  the  muaclos. 
This  coneliisiun  is  established  by  the  experiments  of  Laschkewich  (  V\T' 
chow's  Archiv,  1866,  Bd.  xxxv.  p.  294),  of  Fraser  (loc.  cit.),  and  of  L«ven 
and  Laborde  (^Schmidt's  Jahrb.,  Bd.  cxlvi.  p.  136).  All  of  these  inveeti- 
gators  have  noted  that  after  death  these  contractions  are  increased  by 
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expoanre  to  the  air  and  by  direct  sttmulation  of  tbo  muscIoR;  and 
Pnwer  has  found  that  they  occur  in  tho  frog  during  life  after  section 
of  the  supplying  nerve,  and  also  in  a  muscio  actually  cut  out  of  tho 
body.  Lascbkon'ich  has  eonfirmod  tho  latter  fact  in  the  case  of  warm- 
blooded animals,  and  Levon  and  Labordo  have  proved  that  proviaua 
deatraction  of  tho  lower  end  of  tho  spinal  coi*d  in  a  guinea-pig  doca 
not  prevent  the  development  of  the  muscular  twitohlngB  in  the  hind 
legs.  Schweder  (^oc.  cit.)  contends  that  the  action  of  tho  poiiton  JB  not, 
howover,  npon  the  muwiular  Biructuro  itself,  but  upon  tho  peripheral 
nerve-«ndings  in  the  muscle,  baling  bis  conoluHions  oapecially  upon  the 
alleged  fact,  that  previous  hypodermic  injectiona  of  atropine  or  curaro 
prevent  the  development  of  rigidity  in  the  snake  poisoned  witli  physos- 
tigmine.  It  is  certain  that  the  final  paralysis  produced  by  Calabar  boan 
is  not  of  muacular  origin,  since  at  the  time  of  death  the  coutracllUty 
of  the  muscles  is  in  no  war  diminished,  but,  on  the  ccntmry.  Kraser  has 
notod  that  loss  of  contractility  and  rigor  mortis  aro  greatly  delayed  in 
Calabor-bcan  poisoning. 

JVfTDes. — ^The  paralysis  caused  by  the  physostigma  is  not  duo  to  an 
action  on  tho  nervo-trunke,  since  Dr.  Laschkewioh,  Dr.  Vintachgau 
(loc.  cU.,  p.  161),  and  also  Dr.  Fraser,  have  found  that  when  the  gal- 
vanic current  is  applied  to  tho  crural  nerve  of  either  cold-  or  warm- 
blooded animals  rapidly  killed  with  Calabar  bean,  contractions  aro 
freely  induced  in  the  tributary  muscles. 

Indeed,  the  Scotch  investigator,  carrying  his  experiments  stilt 
Airthor,  and  utting  delicAte  instruments  which  it  is  not  nocoiisary  horo 
to  describe,  discovered  that  when  tho  artery  go'mg  to  a  hind  leg  was 
lied  in  a  frog  before  the  administration  of  the  poison,  after  a  quicH 
death  the  rate  of  conduction  of  impulse  was  as  nipid  in  the  nerve  to 
which  the  poison  had  had  free  accoss,  as  in  Its  protected  fellow.  Not- 
withstanding  the^^e  facts,  the  drug  is  not  entirely  without  influence 
upon  the  nerves,  since  Dr.  Fraaer  has  found  that  when  the  blood-ves- 
sels uf  a  frog's  leg  are  tied,  and  the  animal  slowly  poisoned  by  a  small 
dow  of  the  extract,  while  even  many  minutes  after  cessation  of  respi* 
ration  both  nerves  seem  equally  inl^ict,  yet  finally  a  time  comoR  when 
the  nerve  of  the  poisoned  leg  refuses  to  react  to  the  galvanic  stimulus, 
allhoogb  the  functional  power  of  the  protected  nerve,  as  well  as  of  tiio 
muscles,  is  siiU  perfect.  This  loss  of  functional  power  is  probably 
nthor  iu  the  termination  of  tho  norve  than  in  the  trunk,  for  Dr. 
Frasor  found  that  when  all  the  blood-vessels  supplying  the  gastrocno- 
mills  muscle  were  cut  in  a  frog  and  tho  animal  poisoned,  at  a  certain 
Lime  irritation  of  the  crural  ner\'o  produced  spasms  of  tho  gastrocne- 
mius alone.  It  is  to  bo  notod  that  this  perturbation  of  the  peripheral 
oen'oa  has  only  been  seen  in  tho  &og  when  slowly  poisoned,  in  whioh 
eaae  the  heart  continues  to  beat  long  afler  the  cessation  of  respiration, 
•o  that  the  nerves  aro  as  it  were  macerated  in  a  solution  of  the  poison. 
Ita  exiateDce  even  in  this  feeble  degree  is  denied  by  Hamack  and 
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Witkowski.  In  frogs,  and  still  more  in  warm-bloodod  animals,  nerve- 
paralysis,  if  it  e^sta  at  all,  is  of  auch  sligbl  intensity  as  to  be  of  no 
praoLicnl  importauco. 

Tiio  afPei-ent  norve-fibres  probably  preserve  their  ftinction  after  the 
motor  fibres  have  boon  affected,  as  was  soemingly  proved  in  Dr.  Fraser'a 
experiments  (loc.  cU.,  p.  19)  by  tying  the  vessels  in  tlie  left  leg  of  a  Ihig 
whiuh  was  oftcrwards  poisoned  with  Btr}'clmino,  wlion  it  was  found 
that  rcQcx  movementfl  were  excited  in  the  left  leg  by  irritation  of  the 
right  foot  long  ailor  in*itatioa  of  the  left  foot  had  ceased  to  cause 
movements  iu  the  right  leg. 

Dr.  Fraaer  litudied  to  some  extent  the  effect  of  a  strong  solution  of 
the  poison  when  applied  locally  to  a  nerve,  and  found  that  the  efferent 
fibres  wore  uffoc-ted  before  the  afferent^  and  that  finally  the  fVinction  of 
both  of  tlicm  was  abolished. 

Spinal  Cord. — Since  the  abolition  of  reSox  activity  has  its  origin 
neither  in  tho  muscular  s^'stem  nor  iu  the  nen'e- trunks,  it  must  be 
spinal.  The  truth  uf  this  conclusion  arrived  at  by  exclusion  has  been 
abundantly  dumunstruted  by  direct  experiment.  Thus,  Fraser,  Har- 
nack,  Witkowski,  and  others  have  found  that  if  iu  the  frog  a  peripheral 
nerve  be  protected  by  tying  its  artery  and  the  batrachian  be  poisoned 
■with  C:ilal>:ir  beau,  the  paralysis  in  the  protected  limb  oucurs  pari 
passu  with  that  in  the  rcmuiiider  uf  the  body.  Agaiu,  Fraser  divided 
the  spinal  cord  of  a  frog,  and  then  cut  or  tied  all  the  blood-vessels  going 
to  the  posterior  suction  uf  it.  After  this,  the  auimal  was  poisoned  with 
physosligma,  and,  while  the  usual  symptoms  developed  themselves  io 
the  anterior  portion  of  the  body,  reflex  actions  were  unaffected  in  the 
posterior  part.  Further,  Dr.  Fraser  has  found  that  when  the  poison  is 
applied  directly  to  the  coi-d.  fibrillary  contractions,*  due  probably  to  a 
local  irritant  influence,  are  induced  iu  the  muscles  supplied  from  below 
the  point  of  appliealiuu.  but  iu  a  little  while  all  movements  cease,  and 
oven  gulvanlzaticii  of  the  cord  is  itself  unable  to  elicit  response.  It 
seems  completely  eslablishotl  by  the  evidence  which  has  been  brought 
forward  that  the  most  prominent  effect  of  Calabar  beau  ia  a  depressant 
action  vpon  the  spinal  centres. 

Itecently,  howcvor,  it  has  been  asserted  by  Fapi  (^Schmidfa  Jahrb^t 
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*  Sevenl  obacrTen  belJeva  ihftt  OftlAbiir  b«an,  Ui  amikll  dosco,  ftoU  U  a  iltaiulabt  tu  Uta 
tfioMl  oord.  Tbu«,  U.  VintMligsn  {A'it*Mnjtb.  Mnik.  Mat.  Vl<i**t  Ahftl.  Wittv.  Wit*.,  1S6T, 
Bd.  \r.,  Abth.  il.  p.  411}  ftffiniii  Ihat  io  n  frog  whM«  iliaci  lt«  hnil  tied  tho  poiwn  )>roduMtl 
Tialuat  (WDTulaLon*,  vliiob  »ir«cled  the  protected  Icga,  mad  niiat,  Ibuvfare,  har«  been  i/t 
MDtnl  orlglii.  T<roplKtuibl«explui&i)»Diortbb  nig(«*t  tb«nit»IvM:  /*)>«(,  tti&l  th«  pfaj«o»- 
ligtoino  uted  oontained  Mme  koUv*  iupuril; ;  tevond,  lb«  well-kDovii  Tw*!  th«.l  eerUia  »fitBftl 
dcpHMMoU  pT9da«o  CQOTvlaiatii^  or  even  «xcited  rrflex  nction,  hj  panlrilng  rcllez  lobtbllioii, 
or  in  lome  unkoowD  wt.j.  The  probabititjrofimparitjr  of  alkaloid  isincrouDd  hy  t&a  ka»«rtiBn 
at  ProttMor  Hmrnaok  {A reh. /.  Erptr.  /^irh.tt.  /'AAi-n.,  riii.  12ft;  [1.434  ;  z,  301),  thai  Msrak'f 
"  cal^Arinnm  pnnim"  contkiiu  liiUs  or  so  c«labiiiQ«.  SobwMlcr,  bow<T«r  (J?*«rin,  I>orp«t 
Thoaif,  liiSV),  claiuii  thU  lb*  pnr«  iihjsiMCigiiilDC,  In  laiall  duMft,  luila  u  a  dUttnet  ititutiUitk 
to  the  c«rebral,  napintory,  luid  rMo-motor  Dvotrei. 
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Bd.  cxlii.  p.  287)  lliat  ihero  is  in  iVogA,  prcooding  tho  stage  ol  doprcs- 
sioQ,  OQO  of  exaltation  of  roflox  action;  and  also,  on  tho  strength  of 
some  cxpcriinonta  upon  auimats  with  onc-siJed  section  of  the  opiio 
IbttUmua,  that  Iho  cause  of  loss  of  voluntary'  movement  in  Calabai 
beoQ  poisoning  is  pamlysis  of  tho  conducting  fibres  passing  from  the 
upper  bruin  to  the  itpinal  centres.  I  have  not  boon  able  to  procure  iho 
original  paper  of  Dr.  Papi  (^Gazz.  Iiomb.,  1668),  but  his  oonclusiona 
■eeiu  to  mo  highly  improbable.  The  primary  stage  of  reflex  activity 
probably  was  produced  by  calabanue  present  in  the  exti-act  used  by 
Him. 

Circulation. — Harloy  (loe.  eit.,  p.  151)  and  Papi  (loc.  eit.,  p.  287} 
asierl  thai  Calabar  benn  has  little  or  no  influouco  upon  the  heart;  but 
they  are  undoubtedly  in  error.  According  to  Ilaruack  and  VTilkowski, 
in  the  fVog  under  the  induonce  of  the  poit^un  the  heart's  contractions 
become  slower  and  stronger.  When  a  mamntal  is  poisoned  with  small 
doses,  the  cardiac  action  of  the  drug  is  subordinate  to  that  upon  the 
nerve-centres;  but,  as  has  been  shown  by  Dr.  Fraser,  when  very  large 
d<Mea  of  the  poison  are  administered,  especially  if  they  be  injeotod  into 
the  jugular  vein,  death  results  from  syncope  or  fhjm  consentaneous 
failure  of  the  cardiac  and  the  respiratory  functions,  and  tho  heart  is 
found  arrested  in  dia.>«tole,  flaccid,  but,  according  to  Dr.  »ftsor  and  to 
Drs.  C.  Amstein  and  P.  Sustsehtnsky  {C/ntersuch.  Physiolog.  Laborator. 
W^rzburg^  Theil  ii.  p.  86),  responding,  though  feebly  and  uucertainlj, 
to  direct  sUmulation.  In  tho  frog,  Hossbach  and  Frohlich  {Pharmak, 
Untersuchy  i.  p.  5^)  have  found  that  tho  an-cstcd  hcai'C  is  iosonaible 
to  stimuli. 

When  smaller  doses  of  the  poison  are  exhibited,  there  is  slowing 
of  the  heart's  action,  as  has  been  noted  by  Laschkowich  (Iw.  cit,  p. 
298),  by  Fraser  (ioc.  cit.,  p.  48),  by  Dr.  J.  Tachnu  (ArcMo  der  Seil' 
kunde,  1865,  p.  70),  and  by  other  observers.  Although,  according  to 
the  experiments  of  Dr.  1-Vasor,  there  is  at  first  a  slight  fall  of  the 
blood-pressure,  which  is  probably  due,  ns  ho  believes,  to  diminished. 
puIso-&oqueucy,  yet,  in  spite  of  the  continuance  of  tho  slow  pulse, 
the  arterial  ten^tion  soon  recovers  itwlf,  and  remains  fur  a  lung  time 
much  above  tho  normal  poiul,  while  at  the  same  time  the  individual 
cardiac  beata  are  greatly  increased  in  strength  (Fraser,  Bezold  aof* 
Gdtx*).  Finally,  the  arterial  pressure  fuUs  far  boluw  normal,  aud  the 
power  of  the  heart  is  gradually  extinguished. 

The  question  as  to  the  exact  method  in  which  these  changes  are 
wrought  is  of  very  ditticull  answer.  Tho  long  diastolic  pauses  and  the 
slow  strong  beat  of  the  heart  suggest  at  once  that  a  chief  action  of 
the  drug  is  upon  the  iiihlbilory  cardiac  nervous  system.  Tachau,  how* 
ever  {Ux,  cit-t  p.  172),  found  that  after  section  of  the  vagi  the  poison 

■  1  bftr«  acit  Ktn  tti«  ori|ttn>l  pftpvr  of  lb«H  sutboritlcs  In  th«  Cenlmlhlatt  /ftr  iftd, 
Wir^nteln\/i,  ISCT,  bul  (inote  tbeui  fn.m  iba  |>4p«r  uf  Arnitcbi  «ftJ  SuiUcbinikj'. 
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produces  those  phenomcaa  in  an  even  more  intense  degree  than  in  Iho 
normul  heart.  As  this  has  been  confinncd  by  Laschkcwith  {loc.  cit.), 
by  Fraser  (Jm.  ert.,  p.  49),  und  by  Jlarnack  and  Witkowski  (loc.  cit.,  p. 
419),  it  must  be  accepted  us  a  prurod  fact,  especially  since  Vintscbgau 
has  found  (Jcc.  cit,  p.  71)  that  if  in  the  frog  the  brain  and  the  medulla 
be  destroyed,  phydostij^mine  still  acta  in  Itfi  usual  way  on  the  hoarU* 
Tachau  considers  that  this  demoustratca  that  the  cardiac  pbenomoos 
of  Calabar  bean  poisoning  are  not  duo  to  an  action  of  the  di'ug  ujKin 
the  inhibitory  nerves.  Arnstein  and  Sustschinsky,  however,  admitting 
the  fact,  deny  that  it  warrants  thy  concluaioa.  Their  idea  appears  to 
be  that  it  i»  conceivable  that  a  substance  should  so  act  upon  the  periph- 
eral inhibitory  nene-ondingn  as  to  cause  them  to  inflnenco  the  action 
of  the  heart  without  any  exLenial  impulse,  and  coDsoqucudy  when 
separated  from  the  no rvo-ce litres.  Kdhler,  Harnack,  and  Witkowski 
have  ull  found  that  in  the  fi'og  Cnlnbar  bean  still  lessens  the  pulse-rate 
Hi\er  complete  paralj'sis  of  the  peripheral  vagi  by  atropine  f  (Archiv 
f,  ExptT.  Path.  Pharm.,  Bd.  i.  p.  280).  Kohler  believes  that  his  ex- 
periments prove  that  the  Calabar  bean  paralyzes  the  cai"diac  accele- 
rator nerves.  It  will  bo  rcmombered,  however,  that  Yintschgna  found 
that  Calabar  bean  exerts  its  normal  influence  upon  the  heart  after  de- 
struction of  the  accelerator  ccnti*os.  Whatever  may  bo  the  action  of 
small  doses  of  physostigmino  upon  the  vagi  and  accelerators,  it  seems 
to  me  that  it  must  be  considered  established  that  the  general  cardiao 
symptoms  arc  due  to  a  direct  action  upon  the  hcart-muscle  or  its  con- 
tained ganglia. 

In  regard  to  the  action  of  the  drug  upon  the  peripheral  vagi,  thu 
following  resume  of  the  evidence  is  of  interest.  Arnstein  and  Sus> 
tscbiiisky  fuund  that  the  excitability  of  the  peripheral  cardiac  vagi  is 
increased  by  Calabar  bean.  They  first  tested  the  eflbct  of  graduated 
galvanic  curroutu  applied  to  the  divided  vagi  in  the  animal  to  bo  ox- 
porimonted  with,  uutil  the  exact  strength  of  the  weakest  currcol 
capable  of  causing  diastolic  arrest  was  demonstrated,  and  then  exhib- 
ited the  drug  and  tested  the  nerves  afterwards.  They  used  in  those 
oxperimcnts  both  rabbits  and  guinea-pigs,  and  found  that,  without  a 
single  u.-ccopliun,  currents  much  weaker  than  thoso  wliicb  previously 
were  hai-ely  ufl'octivo  would,  after  the  poisoning,  atop  the  hoart;  also 
the  super-oxcitubiUty  of  the  peripheral  inhibitor)'  ner\-es  was  shown 
by  the  fact  that  under  tho  iuflu»nce  of  the  drug  the  diastolic  arrest 
continued  much  longer  thjtn  normal  after  the  withdrawal  of  the  stim- 

*  Tb*  fM-t  thkt  Culnbftr  bMD  acU  in  it*  mu&t  mnnnrr  nr'rr  vceilon  or  tbe  p«r  Tafttni  ta<ii- 
eatM  tbkC  It  hu  do  iaSnonc*  apoa  tbo  inhibitor;  centra, — «  oosoliuian  eonflrined  bj  Amatote 
ftBd  SuNUobintkj  {/»«.  ciV.,  p.  102),  wbo  found  ibnt  an  it^sctlan  of  tb«  dni(  Into  «  euotid— 
('.«.,  inlo  Itie  inhibitor]'  oontro — did  not  eauae  anjr  niarked  iBtmodtata  diialDutiOB  la  lb*  ftUB- 
b«r  of  tbo  Mr<Ua«  pulMtloDs. 

{  Roaabach  and  Prtfbliah  (toe.  eil.,  p.  56)  ommI  thai  in  frog*,  althaagh  tho  Tcgi  at«  not 
Biar«  cicitAbk  before  than  aRer  the  polaonla;,  itlmalatiixn  of  tbo  veooni  ainiuMa  and  of  th* 
fttiridaa  hu  tnoeb  tnoro  th&a  tbo  nonoal  LaSuoaoo,— wbicb  b  v«i7  extntordinaiy,  If  triM. 
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ulaa  ftom  the  vagi.  These  experiments  have  been  directly  corrobo- 
rmt«d  by  Roeabach  and  Prohlich  upun  the  rubbit  {loc.  cit.,  p.  57).  Br. 
Fraacr'a  exporimenta  upon  the  local  cardiac  appUcalion  of  the  drug 
arw  nlao  fleomingly  confirmative  of  those  of  Arnsleln  and  SuHtschinaky, 
for  ho  found  that  when  the  poieon  was  put  directly  on  tho  heart,  or 
into  one  of  its  chambers,  it  caused  a  prolonged  diastolic  pause,  fallowed 
by  ooDtraotions  interrupted  by  pauses,  and  finally  by  reaumption  of  reg* 
alar  oonmctions,  or  else  by  diastolic  an'eat,  the  heart  Htill  retaining 
ila  power  of  responding,  in  an  ombarraaeed  manner,  to  Htimuli.  ThuHO 
expcrimoDta  certainly  aoem  to  prove  that  Calabar  bean  does  cauHO 
excitation  of  tho  poriphoral  cardiac  npparatua.  Arnsteiu  and  8ua* 
ischinaky  ftirther  contirm  them  by  other  oxperimonta  of  much  in- 
teresL  They  injected  into  rabbits  such  araounts  of  atropine  as  com- 
pletely to  paralyze  tho  poiipheral  cardiac  vagi,  so  that  tho  strongcat 
curronta  when  applied  to  tho  oervoa  failed  to  influence  tho  heart's 
action,  and  then  restored  functional  power  to  the  piicumogostrice  by 
injections  of  Calabar  beau,  so  that  currcuta  of  moderate  intensity  caused 
diastolic  arrest.  These  experlmeDts,  if  accurate,  prove  tbat  phyaoslig- 
mine  is  a  powerful  oxcilaul  of  the  peripheral  vagi.  Kohlur  (loc.  cit.), 
using  the  ti'og,  and  liousbach  and  Fruliilch,  uhing  the  rabbit,  failed  to 
nsuacitate  the  atropiuized  vagi  by  mcaus  of  Calabar  beau,  but  it  is 
evideot  that  a  negative  result  in  such  a  case  might  be  duo  to  an  im- 
proper proportion  In  the  doses  of  the  counter-poisOQ,  or  to  the  atixipiue 
being  employed  in  overwbelmiug  amount.  In  warm-blooded  auimala, 
at  least,  the  vagi  are  not  paralysed  during  life  by  physostigmlue,  as 
ia  erinced  by  the  cxpcrtmculs  of  Amsteln  and  Sustscbiusky  (loc.  cit.,  p. 
101),  con&rmed  by  Qomack  and  Witkowski  (loc.  cit.,  p.  433).  Some  of 
the  results  obtained  by  Fraser  (loc.  cit,  p.  3G),  confirmed  by  Kossbach 
and  Froblich,  apparently  coutradict  but  in  reality  accord  with  them. 
In  the  irog  there  was,  indeed,  at  lat^t  a  loss  of  functional  power  in  tho 
Tagi,  but  not  until  very  long  after  the  cessation  of  ro^piration,  after  all 
tho  nerves  of  voluntary  motion  had  lost  their  functional  power,— ^'.e., 
after  death  would  have  occurred  in  a  mammal.  Hurnack  and  Witkow- 
ski  aifirm  that  tho  vagi  never  lose  their  power  in  the  frog  to  lesson  tho 
rate  of  the  bcart-beat,  although  unable  to  cause  diastolic  arroat. 

In  summing  up  the  evidence  in  regard  to  tho  a<'tion  of  the  drug 
upon  tho  vagi  it  ia  plain  that  no  positive  concluiilon  can  bo  reached, 
alLhongh  it  sooms  probable  that  tho  drug  first  increases  and  then  Ussmt 
the  pouxr  of  the  inhibitory  nerves  over  tho  heart. 

As  already  stated,  a  very  prominent  phonomcnon  in  Calabar  bean 
poiaoning  is  rise  of  tho  arterial  pressure.  This,  of  course,  ma}*  be  of 
eardiac  origin,  or  it  may  bo  due  simply  to  a  coutractioD  of  tbo  arte* 
Holes,  or  it  may  ariao  fh>m  a  combination  of  those  causes.  Bezold  and 
G6tE  (quoted  by  Amstoin  and  Sustschinsky,  p.  87)  found  that  the 
arterial  pressure  still  rose  nnder  tlio  influence  of  tho  drug  after  section 
of  tbo  spinal  cord  high  up, — i,e.,  after  general  voao-motor  parslysi*. 
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UuiDack  and  'Witkowslci  aliw  found  tbat  when  the  raso-motor  centres 
^ero  paralyzed  witli  chloral,  physostigmine  vauscd  very  d(.'>ci(lc<l  increase 
of  the  arterial  pressure.  It  is  orident  that  the  inci'casod  force  of  tho 
circulation  produced  by  physo^tigmine  must,  at  least  in  part,  bo  du« 
to  a  direct  action  of  the  drug  ou  the  heart. 

The  fact  that  the  nso  of  arterial  pressure  produced  by  Calabar  beftn 
is  not  so  great  in  auimal^  whoso  cords  have  boen  divided  as  in  those 
uninjured  cercaiul}'^  indicates,  though  it  does  not  prove,  that  the  ii». 
creased  arterial  tension  of  phyaostigmine-poisoniDg  is  in  part  due  to  vaw- 
m<ftor  spasm..  Dr.  Froser  boliovea  that  Calabar  beau  does  produce  ihia 
spasm;  but  his  evidence  is  insuHicient  to  establish  his  condni^ion.  It 
consists  simply  of  some  experiments  upon  fVogs  in  which  the  spioai 
cord  W09  divided,  and,  tho  animal  being  put  on  a  "frog-plate,"  the 
arteries  of  the  web  were  watched  while  Calabar  bean  wius  exhibited. 
Dr.  Praser  believed  that  under  these  circumstances  the  arteries  coo 
trocted  conitiderably  at  first,  and  aflerwarda  dUuted,  Dr.  Harlcy  (JPrae- 
titioMTy  1869,  iii.  163)  states  as  tho  result  of  his  studies  that  Cala- 
bar bean  can  be  seen,  when  applied  locally,  to  cause  contraction  of  tho 
veins,  the  arteries  remaining  unafTected ;  while  Dr.  Fraser,  in  contradio- 
tion  to  this,  believes  that  he  has  demonstrated  that  the  local  application 
of  phyeostigma  produces  dilatation  of  the  nneries.  It  is  not  necessary 
here  to  reiterate  m}'  objections  to  such  evidence  as  this.  If,  under  the 
circumstances  of  the  first-mentioned  experiments  of  Dr.  Fraser,  Calabar 
bean  contracts  the  small  vessels,  it  must  be  by  a  peripheral,  not  centric, 
action,  since  the  vessels  wore  separated  by  the  division  of  the  cord  iVom 
the  voso-motor  centres.  It  is  plain  that  this  is  in  direct  contradiction 
to  Dr.  Fraaer's  exporimenis  on  the  local  application  of  the  drug.  Again, 
it  ifl  contradictory,  rather  than  confirmatory,  of  that  furnished  by  the 
study  of  tho  btood -pressure.  Tho  only  logical  conclusion  eoems  to  me 
to  be  that  at  present  we  have  not  proof  that  Calabar  boan  acts  upon 
the  vaso-motor  nervous  system.  As  the  increase  of  the  arterial  pressure 
is  in  great  part,  if  not  altogether,  due  to  tho  increased  energy  put  forth 
by  the  heart  under  the  influence  of  physosttgmine,  and  as  that  influ 
ence  is  exerted  directly  upon  the  heartrmuscle  or  its  ganglia,  it  is  ovidont 
that  physostigmine  directly  causes  the  heart  to  put  forth  more  elTurt,  or, 
ift  other  words,  stiumlatos  it.  The  final  diastolic  arrest  (the  loss  of  the 
power  of  responding  to  stimuli)  shows,  however,  that  at  last  the  puiaon 
paralyses  the  heart.  In  considering  tho  general  physiological  action 
of  the  drug,  it  must  not  be  forgotten  that  it^  influence  ujwu  tho  hoark 
is  ontiroly  subservient  to  its  influence  on  the  Iler^'uus  system,*  uud  thai 
death  in  tlio  mammal  occurs  before  the  stage  of  cardiac  jmlsy  is  reachod, 
unless  tho  drug  be  injcutcd  directly  into  the  heart  in  overwhelming  du:se 


*  For  %  iliMuuiiia  of  tho  pcouliar  cuxliad  rvlatiana  of  phjaoetigniiaB  anil  musewlne,  po« 
JitpAptr  by  JI*rua<3l(  kinl  Witkuwiki.  Tho^eniithoni  b«ltev«  tbitt  CiUftbsr  b«wi  mU  In  motloo 
th*  hiart  ftrrwMd  in  diutolo,  iMt  bj  pu-»l}-iiii(  ttii  osrdiM  iohibitoi;  ■ppanUiu,  bol  br 
■UuiitlUia^  th«  eftnlLsa  iuuid«. 
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I  do  not  bclioro  thfit  pbyaostigmn  has  much  action  upon  Iho  bloofl. 
Cortaialy  iu  influence  upon  the  nervous  system  \»  a  dii*oct  one,  sitioe 
Lowiaaon  (Rfichert's  Arckiv,  1870)  has  found  that  it  acts  upon  tho  *'  bqU 
frog"  aa  upon  tho  normal  aaimal.  Tho  alterations  noted  by  Dr.  Fraaor 
ID  tbo  blood  are  probably  produced  by  tho  aephyxia  which  prcccdca 
death :  these  alterations  are  that  tho  blood  coagulates  slowly  and  loosoiy, 
and  tho  red  diaks  in  dogs  and  in  rabbits  present  various  irrogulnritioa 
of  outline,  among  which  may  bo  noted  a  well-marked  stellar  crtnutJon, 
but  that  tho  respiratory  function  of  tbo  blood  U  not  interfered  with. 

Ltteatines. — Intcatinal  peristalitid  is  very  luuch  Increased  by  tho  action 
of  Calabar  beau  (Westermann,  Schmidt's  Juhrbucher,  Bd.  cxxxviii.  p. 
290 ;  Papi,  Ibtd^  Bd.  exlii.  p.  287 ;  Frascr,  loc.  cit,  p.  57).  After  poi- 
sonous doses  ihuro  is  at  first  a  stage  of  oxcuedingly  active  movomonta 
in  tho  bowels  i  tbon  spasmodic  tetanic  cotitraction  of  tho  intogtinoa 
occora,  ao  thai  thoir  calibre  is  very  much  diminished ;  and  Anally  relax- 
ation and  dilatation  take  place.  Aflor  death  the  vermicular  movements 
are  found  very  much  loasoned  (Frasor),  or  altegetbor  abolished  (Tachao, 
loc,  eit,  p.  73). 

The  action  of  Calabar  bean  upon  tho  intestines  appears  to  be  periph- 
eral, due  to  contact  of  the  poison  in  the  blood  with  the  muscular 
fibres  or  the  ganglionic  nerve-cells  in  the  walls  of  tho  bowels.  For 
Westermann  (loc.  cit,  p.  291)  found  that  extirpation  of  the  cardiao 
ganglion  had  no  effect  upon  the  ftction  of  the  drug,  but  that  tying  of 
tbe  mesenteric  and  of  tho  cocliac  arteries,  before  poisoning,  prevented 
any  increase  in  tho  peristalsis.  Calabar  bean  probably  influences  intes- 
tinal secretion.  Its  action  upon  tbo  salivary  glands  is  oflon  decidodi 
and  according  to  Heidenhain  is  not  prevented  by  atropine. 

Eye. — Cnlabnr  bean,  as  is  well  known,  strongly  conti'acts  the  pupil, 
both  when  applied  to  the  eye  and  when  exhibited  interaally.  Evidently, 
u  in  the  case  of  atropine,  the  pupillary  action  of  Calabar  bean  should 
ba  studied  from  two  points  of  view,  the  local  and  tbo  constitutional 

Tho  olosenoss  of  the  analogy  between  the  pupillary  action  of  atropine 
and  that  of  Calabar  bean  is  seen  in  the  fact  that,  like  the  former,  the 
latter,  aa  shown  by  the  esporimenta  of  Y^e  and  Lovon  on  chickens 
(^CompfiA-R^it'lus  Soc.  Biohg.f  1865,  p.  161),  does  not  affect  tho  irides  of 
birda.  Thus,  analog^'  would  seem  to  prove  that  the  influence  of  Calabar 
bean  ia  directly  upon  the  peripheral  nerves  of  the  iris. 

Although,  then,  I  am  not  able  to  cite  any  direct  oxporimontal  proof, 
jtfl  it  seems  to  me  scarcely  doubtf\il  that  the  conlnicliun  of  tho  pupil 
produced  by  Calabar  beau  is  always  a  local,  peripheml  influence,  whetho; 
th«  dmg  be  placed  in  the  eye  from  tho  outside  or  be  carried  through  the 
gsnaral  circulation.  It  ia  evident  that  the  myosis  may  be  caused  iu  ono 
of  three  methods, — by  paratyaia  of  tbe  sympathetic  fibres,  by  stimula- 
tion of  tho  oculo-motor  fibres,  or  by  a  cot^oiut  action  upon  both  seta  of 
nerve-en dinga.  In  which  of  these  ways  the  drug  acts,  we  are  not  yet 
able  to  decide. 
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It  has  becD  held  by  various  authoritica  that  if  galvanization 
tho  B^onpatbotic  fibres  in  tbo  nuck  tiiil  to  expand,  a  contractod 
tho  myoais  must  bo  due  to  paralysis  of  the  Bympathotic.  Evidootly, 
however,  this  ia  claiming  too  much,  for,  as  pointed  out  by  Gr&nhogon 
{Virchoufi  Arckiv,  Bd.  xxx.  p.  521),  it  is  conceivable  that  an  oculo- 
motor spaam  can  exist  of  such  intensity  that  the  anUgonisiic  nervo  is 
unable  to  dilate  tho  pupil.  Tho  quoetion  arises  ver^'  pertinently  at  this 
point,  What  is  tho  fact  in  regard  to  Calabar-myosis?  Does  or  does 
Dot  galvanic  stimulation  of  the  cervical  sympathetic  dilate  tho  pnpil? 
The  testimony  is  somewhat  confiicting.  Dr.  Griinhagen  (Joe.  city  p.  521) 
says  that  dilatation  always  occurs,  although  to  a  slight  extont  (in  to- 
schrankten  Masse);  while,  on  tho  other  hand,  Dr.  Gustav  Engelhardt 
{UntersKch.  a.  d.  Physiolog.  Jjoborator.  in  Wurzburg,  Thoil  ii.  p.  52Gj  hog  , 
found  that  galvanization  of  tha  cervical  sympathetic  has  no  effect  upd^H 
the  contracted  pupil.  Tho  experimouta  of  Frascr  (toe.  cU.,  p.  60),  o^™ 
Bernstein  and  Dogiel,  aud  of  Kosonthal  (Reichert's  Arckiv,  1863),  would 
seem  to  reconcile  these  dilToi-cncos,  and,  by  their  accord,  to  prove  that 
under  the  maximum  iufluonco  of  Calabar  bean  the  sympathetic  is 
powerless,  while  when  tlio  conti-aclion  is  tho  result  of  a  milder  influ- 
ence of  tho  drug,  stimulation  of  tho  cervical  ucrvo  will  cause  a  certain 
amount  of  dilatation.*  Fruscr,  aud  also  Engulhardt,  have  found  that 
if  the  poles  of  a  battery  bo  applied  directly  to  an  iris  even  most  pro- 
foundly  contracted  by  physostigmo,  immediate  dilatation  occurs.  These 
facts,  for  reasons  stilted  above,  do  not  absolutely  prove,  but  they  cer- 
tainly reader  it  highly  probable,  that  Calabar  bean  paralyzes  the  periph- 
eral sympathetic  nerve  fibres  iu  tho  iris.  It  is,  however,  almost  equally 
probable  that  there  is  a  consculflncous  stimulation  of  the  oculo-motor 
terminations;  for  tho  myosis  caused,  like  tho  mydriasis  produced  by 
atropine,  is  an  active,  uot  a  passivu,  condition,  aud  is  not  only  much 
more  forcible,  but  is  also  much  more  complete,  than  that  which  fclIovB 
flection  of  the  cervical  eympathetics.  Tho  observations  of  Roesbach 
and  Frdhiich,  that  overwhelmirg  doi^es  of  physostigmino  finally  dilate 
the  pupil,  have  been  confirmed  in  cases  of  human  poisoning  (see  Leib- 
holz,  loc.  cit.).  It  would  seem,  therefore,  that  when  tho  alkaloid  ia  in 
BuflScient  amount  the  primary  oculo-motor  stimulation  is  followed  bj 
octilo-motor  palsy. 

Urine  and  £Umination.— Tho  alkaloids  of  Calabar  bean  have  boe^ 
found  in  various  accretions  by  BragendorfT  and  his  pupil,  Pander,  bat 
it  chiefly  escapes  with  tho  urine.  Its  absorption  and  elimination  are 
very  rapid,  as  both  N.  Teich  and  I).  Schweder  have  found  it  in  the 
urine  a  lialtbour  after  ingestioD.    No  studies  of  its  influence  upon  urea 


9^^ 


*  Rec«atly  Roaabach  uid  FrSUifib  alBnned  that  galruiluitloii  of  tb«  ■jnp«tb«Uo  Mill 
esatea  dilatatinn,  prnn  nhta  the  Mtiaa  of  tho  pb^txttginiDe  is  matt  vigurous.  Aa  it  1* 
Bc&mly  conG«lvBb1«  that  tfao  vftMooa  othor  inTsatigston  alioald  tuT«  b««a  ao  much  Id  «rrof. 
It  U  (irobiiiilf)  ib&t  ICowbncb  naA  PrSblioh  iu«d  iuab  atrong  corr«au  tb«t  Hmj  ««r«  dirwtl) 
truumittcd  to  the  Iria. 
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diiri.1  nation  in  health  are  known  to  me,  but  according  to  Dr.  Moraon 
{Jcttf^.  Ment.  ScL,  Jan.  1875)  it  tlecivases  tho  nroa  and  other  urinary 
»U.da  ID  paresis. 

J&immary. — Tho  dominant  phyBiologitral  atitron  of  Calabar  hoan  is  a 
ptfBistent  depression  of  the  motor  centrcH  of  the  Hpinal  cord,  involving 
ilso  the  respiratory  centres  in  the  medulla,  and  producing  loaa  of  roller 
action  n-ith  an  increasing  paraIy«iH,  ending  in  death  from  paralytic 
Wphyxia.     Contraction  of  the  pupil  is  uaiuilly  seen  in  tho  poisoning, 
»(>4  is  always  produced  by  the  local  application  of  the  drug;  it  is  due 
to  a  }H;ripheral  influence  and  probably  to  stimulation  of  the  oculo- 
nwrtor  ncrve-endinga.    The  motor  nci-vetrunks  are  scarcely  affected, 
httl  in  slow  poisoning  probably  suffer  some  depression  of  function. 
Neither  the  cerebral  cortex  nor  tho  sensory  nei-vo  nor  the  sentory  nerve- 
omtTM  are  acted  upon,  unless  pojwibly  in  the  latest  stages  of  poisoning, 
Ctkbv  bean  acts  directly  either  upon  the  muBcIo  structure  itself  or 
upon  the  peripheral  ncr\'C -endings  in  the  musclcsi,  producing  contrac- 
tion and  not  paralysiH.     Tho  influence  of  tho  drug  upon  tho  circula- 
tion is  entirely  subordinate,  and  is  not  at  present  complololy  landor- 
«tood.     Early  in  tho  poisoning  there  is  a  rise  of  tho  blood-pressure, 
irbich  16  in  great  part,  if  not  altogether,  due  to  a  direct  stimnliition  of 
the  cardiac  muscle  or  its  contained  ganglia.     Tho  action  of  the  drug 
upon  the  vaso-motor  centres  remains  at  present  in  donbt.     Intestinal 
peristalsis  is  greatly  increased  by  a  direct  action  of  tho  Calabar  bean 
opoD  the  muscular  fibres  or  tho  peripheral  ucrve-ondings  in  (ho  intes- 
tinal walla.    The  alkaloids  of  Calabar  bean  are  rapidly  absorbed,  and 
arc  eliminated  chiefly  by  the  kidneys. 

TnERAPErxicB. — The  physiological  action  of  Calabar  bean  has  sug- 
gwted  its  use  in  spasmodic  affection:*,  in  atony  of  tho  muscular  coata 
of  the  bowel,  and  in  varioua  diaeaaes  of  the  eye. 

The  ^tioa  uf  Calabar  bean  upon  the  spinal  cord  vory  early  led  to 
its  use  in  spasmodic  affections,  and  especially  in  tetanus,  in  which  disease 
it  has  been  more  freely  employed  during  tho  last  few  yeaiti  than  any 
other  remedy  except  opium.  In  the  paper  of  Dr.  B.  Jioemer  (^St.  Louia 
Med.  Surcf.  Jburn.,  1873,  p.  367)  are  collected  forty-seven  cases,  of  which 
twenty  proved  fatal.  To  those  I  am  able  to  add  the  twenty  whose 
referanoes  are  given  bulow,*  making  in  all  sixty -seven  cases,  with  thirty- 
seven  reooveries  and  thirty  deaths, — not  a  very  flattering  record. 

*  tATAU  CUXA.— Psnmok,  I  (fffuj^ow  Medieat  Journal,  1309,  p.  SOU] ;  FmnioUa,  1 
(fl«  Hoclor,  OoU  I.  1971};  I^abordo,  I  {Britith  Utdical  Jaiirmal,  Jann,  IAT3);  VaJiliviMB, 
I  {PkiUJripkin  Mtdiett  TtmH,  vol.  1.  p.  155;  Tjrion,  I  (/&icf.,  p.  41S) ;  JabniOD.  \  {Ihid., 
p.  ST7};  I  (tooi/an  Lnnrtt.  Id71);  8Ubftrtnafiii,  I  (f74ar.Vr'«  Tkt»U,  IBSl];  DL-lMn»rr«,  1 
(IWia  Tk^,  1875);  Riotidot,  I  (ntx  d«  Coueoum.  IS75).  RfOorERtu.— Fanwidc,  1 
(tfliiif  Mtdieal  Jovrmal,  1689,  p.  S00)|  Nawm&a,  I  {Mtdicul  S^aminwr,  July,  lSfl9);  W. 
W.  JCmb,  1  {Pkiladilpkia  Mtdical  Tim**,  rol.  1.  p.  195) ;  J,  tl.  fitcUrd.  I  (/friV.,  p.  138); 
OMSKiackUB,  1  (BrilimJt  Jdedieat  Jaunal,  I.  18i'1)  :  1  (CtHcinitati  tan&il,  S«pt.  1976).  All 
tttM*  aum  worv  of  tb«  Inamnlio  form  of  tho  difoue.    Cbarier,  I  (Pan*  Tieti*,  ISai)i 

£L<tnt«t,  im:  IMI);  PooUj,  1  <A*«w  Vark  Med.  Jv%m.,  S«pL  lS7S)i  6ilb«rD»aBf 
TImU,  IBSl), 
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It  Is,  however,  proper  to  Btate,  as  affticting  the  value  of  iLeso  sta 
tiatics,  that  much  of  the  Calabar  hean  extract  which  has  bcoii  offered 
in  the  markot  is  pi-actically  iucrt,  and  iu  all  probability  id  some  of  these 
cases  the  drug  did  not  hare  a  fair  trial ;  and  that  when  especial  care 
was  taken  by  certain  observei-s  better  results  were  achieved,  although 
on  so  small  a  sc^le  as  to  leave  the  i^uo  in  much  doubt.* 

In  trismus  neonatorum,  Calabar  bean  has  been  employed  with  rosulls 
oertainly  do  more  encouraging  than  thoee  obtained  in  tetanus.  In 
chorea  it  has  also  been  used  by  Bome  practitioners  with  asserted  advan* 
tago,  but  further  experience  hardly  juslifien  its  administration  (see  BuU. 
Qen.  Therap.,  Ixxxix.  85,  541). 

The  physiological  action  of  physoetigma  upon  tho  unstripod  intet* 
linai  muscle-6bres  has  led  to  its  employment  In  atonif  of  the  muscular 
co-it  of  tho  bowels  and  otlier  Birail&r  organs.  Dr.  V.  Subbotin  (^Archiv 
f.  Klin.  Med.,  Bd.  v.  p.  285,  1869)  has  used  the  extract  with  tho  hap- 
piest results  in  a  case  of  chronic  bronchial  catarrh  with  intense  dtffpnaOj 
believed  to  be  due  to  woakneRS  of  tho  bronchial  muscular  fibres,  and 
also  in  one  of  apparently  ''phantom  tumor,"  with  chronic  intatinal  dift' 
peptia  and  catarrh.  In  constipation  dependent  upon  relaxation  it  i» 
also  said  to  be  useAtl.  Dr.  A.  Hitler  strongly  endorses  the  value  of 
the  extract  in  chronic  intestinal  atony,  after  or  during  a  catarrh,  in  th^- 
convalescence  from  fever,  etc.,  and  in  consiipaiion  with  flatulence,  ilk. 
moteoriBm,  etc.  (^Charitc-Annalenj  18S3,  235). 

Calabar  bean  has  also  been  employed  in  strychnine-poisoning,  and 
recovery  obtained  nftor  tho  ingestion  of  three  grains  of  tho  latter  alka- 
loid is  reported  by  Dr.  J.  W.  Keyworth  (Olasgow  Med.  Joum^  S.  S.^ 
1869,  i.  51).t 

In  epilepsy,  some  trials  have  been  made  of  tho  drug,  but  its  value  iaa 
very  doubtful.  Drs.  Harnack  and  Witkowski  have  found  that  in  epi— 
loptio  guinea-pigs  physostigmiue  causes  a  succession  of  fits  lasting  for* 
hours  and  days.  Xhey  have  further  noted  a  similar  influence  upoih. 
man.  Attention  hns  also  boon  called  to  the  employment  of  Calubar 
bean  as  a  (jaiactayoijue,  the  extract  beiag  applied  to  tho  breast  il 
{Brit.  Med.  Journ.,  1876,  ii.  554). 

Aduinistration. — Calabar  bean  is  usually  administered  as  an  extr 
(Extractujn  Fhysostigmatis,  U.S.),  tho  commencing  dose  of  which  is  on&— 
t^nth  to  one-fifth  of  a  grain.  Tho  dose  of  the  tincture  (Ttnctara  Phyao~ 
stiymatis — 15  per  cent.,  U.S.)  is  twenty  to  forty  miuims.  Tho  alkaloid  is 
prefei-uble,  on  account  of  its  certainty.  Tho  U.S.  Phoi'macopceia  recog- 
nizes both  tho  sulphate  (Physostiyminte  Sulphas,  U.S.)  and  the  satirytate 
{Physostigmince  Salivylas,  U.S.).  Tho  latter  of  these  salts  is  preferable 
as  more  [Kjrmaueut,  tho  sulphate  being  very  dcUquescout.     The  dose 

*  Fcr  «  farorablt  raoord,  ms  Wfttson,  Olatgav  Ht^ital  Jommal,  V.  B.,  1349,  rot.  I.  p.  M; 
OOUdU  ftllO  l,unJo»  Pruclilionrr,  B«pL  lS(t9, 

t  The  mhjeetuJ'tbe  uisrlotl  •nUgouitm  bvlwMB  Dbloral  ui<t  Cklibwbeui  wiUIm 
ia  tbt  tnlota  on  cUonl. 


irtadit^J 


DEPRESSO-MOTORS. 


305 


I 


of  the  two  m  tho  same.  Rouchut  found  thAt  in  children  one-twentfetb 
of  ft^raiD  of  a  nail  of  physoatigma,  giron  hypodcrmically,  will  produM 
Tory  decided  flymptorna,  which  entin'ly  pass  off  in  about  threo  hours. 
It  is  probable  that  one-fiflcenth  of  a  grain,  repeated  ©very  three  hours, 
will  be  fonnd  to  bo  a  not  too  largo  doao  for  the  adult.  It  should  always 
bo  borne  in  mind  that  in  tetanus  and  other  Bovero  dlAoaaoM  it  is  neoes- 
B&ry  to  augment  tho  dose  until  an  effect  ifi  produced.  ITurnao  gives  the 
minimum  futAl  dose  of  eserine  as  for  dogs  four  to  five,  rabbita  three,  OAta 
two  to  three  milligrammes.    The  iVog  resists  thetw  doMS  auccessftiUy. 

ToxicoLOOT. — So  far  as  I  know,  Calabar  bean  has  not  been  used, 
either  in  Europe  or  in  this  country,  with  criminal  intent.  In  Liverpool 
aereaty  children  were  accideotally  poisoned  at  one  time  {Med.  Timts 
and  Gaz.,  Oct.  1864,  p.  406).  Many  of  tho  victims  vomited  spontane- 
otuly,  and  thus  relieved  themselves.  Those  brought  to  the  hospital 
wore  Ui  n  state  of  extreme  prostration  and  muscular  relaxation.  They 
appeared  lo  suffer  almost  no  pain,  only  some  of  theni  naying  Uiey  hod 
ft  little  "  belly-ache."  Among  some  thlrtoeD  examined,  only  one  had 
the  pupils  oontrftcted.  The  only  child  who  did  not  recover  was  exces- 
Bively  weak,  and,  crying  out  suddenly,  was  doad  of  sudden  syncope. 
The  heart  was  found  relaxed  and  flabby,  both  sides  equally  full  of  blood. 
Half  a  bean  produced  in  a  strong  man  (St.  Barthot.  Sosp.  Rqf>.,  1879,  xv.) 
great  muscular  weakness,  tightness  across  the  chcsl,  temperature  of 
96.6^  F^  very  slow,  intermittent,  irregular  putso,  and  collapse,  withoul 
Tomiting,  purging,  contraction  of  the  pupils,  or  abdominal  pain.  Dr 
lioddonjtaedt  (^Berl.  Klin.  Wochcnsch.,  188S)  reports  a  hypodermic  injec 
tion  of  one-half  a  milligramme  of  the  sulphate  of  ceerino  in  a  boy  nine 
years  old,  followed  in  a  quarter  of  an  hour  by  violent  headache,  fVee 
sweating,  salivation,  slowing  of  the  pulse,  repeated  vomiting,  contrac- 
tion of  the  pupils,  and,  finally,  deep  collapse,  from  which,  however,  tho 
patient  recovered.  Two  girls  took  between  tliem  0.1  gramme  (1.53 
grains)  of  phyBOStigmine,  with  tho  result  of  sudden  unconsciousness, 
great  redness  of  the  face,  muscular  relaxation,  vomiting,  widely  dilated, 
Immovable  pupils,  and,  oo  recovery  of  cousciousnoss,  violent  abdominal 
pains,  with  pulse  60,  and  hard;  reeovery  after  some  hours  (Leibhotz. 
Vierteljahrsch.  f.  Oerkhtl  Med.,  Berlin,  1892). 

In  1864  Dr.  Eleinw&chter  treated  a  case  of  poisoning  by  an  unknown 

quantity  of  atropine  with  Calabar  bean,  apparently  with  great  benefit. 

Dr.  Bourncville  detailed  in  1867  some  cxperimonta  which  seemod  to 

show  that  there  is  a  real  antagonism  between  Calabar  bean  and  the 

mydriatic,  and  in  1870  {Revue  Photograph,  des  S6pita\tx)  published  five 

uxpcrimentH  upon  guinea-pigs,  which  were  very  decisive  in  that  a 

proved  fatal  dose  of  physostignia  waa  giveu  in  each  case  and  recovery 

obtained  by  the  use  of  non-lethal  dosea  of  atropln.    Id  1869  X^feswr 

K      Boberts  Borlholow,  of  Ciiiciunati,  on  the  strength  of  a  few  really  indo- 

■      oiaivo  experiments,  arrived  at  a  conclusion  opposite  to  that  of  Douruo- 

I      TiUo.    Recently,  Dr.  Fraaer,  of  Edinburgh,  has  investigated  tho  subject 
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in  so  thorough  a  mannor  that  his  essay  may  Bdrre  as  a  model  for  th( 
who  are  dofiiroiis  of  studying  quostions  of  antagonisms  hotwoen  potsooi? 
His  oxporimonta,  threo  hundred  and  thirty-one  in  number,  were  made 
chiofly  upon  rabbits,  a  few  having  been  upon  dogs.    He  first  invosti- 
gated  as  to  the  minimum  fatal  dose,  per  pound  of  the  animal,  of  the 
preparations  used, — the  extract  of  the  bean,  and  the  sulphate  of  eserine. 
It  was  ascertained  that  the  minimnm  lethal  doso  for  rabbits  of  the  ex- 
tract of  phj'sostigma  which  he  employed  was  0.4  grain  per  pound ;  of 
the  sulphate  of  eserine,  0.04  grain  per  pound.    Then  in  sixteen  experi 
menta  in  which  recovery  followed  the  administration  of  a  doso  of 
Atropine  given  in  combination  with  a  dose  of  physostigma  equal  to  op 
in  excess  of  tbe  minimnm  fatal  dose,  the  animal  used  was  killed  long 
afterwards  by  a  doso  of  the  Calabar  bean  less  than  or  equal  to  tba^H 
from  which  recovery  had  occurred  under  the  influence  of  atropine.    I^| 
this  way  a  perfect  demoustratioa  of  the  power  of  the  countcr-pouoo 
was  obtaiued. 

It  was  found  that  the  counter-poison  acted  most  efficiently  when 
thrown  directly  into  the  veins.  Thus,  a  rabbit  weighing  throe  pounds 
diid  two  ounces  received  1.6  grains  of  the  extract,  and  five  minutes  after- 
wards 0.02  grain  of  atropine,  Ja  a  voin,  and  recovery  took  place ;  eight 
days  after  this,  1.3  grains  of  tho  extract  kiUed  the  same  rabbit  in  nine- 
teen minutes :  in  another  auuual  which  oine  days  before  had  been  saved 
from  death  after  the  exhibition  of  2  grains  of  the  extract  by  0.5  grain 
of  the  sulphate  of  atropine,  1  grain  of  tho  extract  proved  fatal  in 
thirteen  minutes. 

The  next  Hcries  of  experiments  was  undorlaken  to  ascertain  tbe 
maximum  dose  uf  phviiusligma  thut  can  be  successfully  antagonized 
by  atropine,  and  tho  dose  in  which  the  latter  should  be  employed.  In 
all  cases  tho  alropino  wae  given  five  minutes  before  the  Calabar  bean. 
It  was  foimd  that  ono-fiflieth  of  a  grain  of  the  mydriatic  would  suo- 
ceesfuUy  antagonize  one  and  a  half  times,  but  not  twice,  llio  minimum 
fatal  dose  of  the  myotic.  ^M 

Ono-furtieth  of  a  grain  of  the  atropine  was  successful  against  tw^H 
to  two  and  a  half  times  the  minimum  lethal  dose  of  phyaostigma ; 
threo^ftieths  was  »ufliciciit  for  three  times  tho  minimum  fatal  dosa 
The  small  size  uf  tbe  required  doses  of  atropine  is  very  noticeable,  and 
at  'Jhe  present  point  in  the  iuvustigatioa  a  very  cunous  result  was  ob- 
tikined.     It  was  found  that  when  tbrc«  times  tbe  minimum  fatal  doso 
of  the  Calabar  bean  were  exhibited,  tho  successful  dose  of  atropine 
ranged  fi-om  thi-ee-titlietlis  of  a  grain  to  one  grain  and  a  fifth.     When 
three  and  a  half  times  the  fatal  dose  of  the  phyeostigma  were  exhibited, 
success  was  achieved  only  with  doses  of  atropine  of  from  one-tenth  to 
one-fiflh  of  a  grain.    Unfortunately,  there  are  only  seven  experimeo^H 
bearing  upon  this  point;  yet  its  general  accuracy,  I  think,  can  acorcel^B 
bo  questioned.     When  a  rabbit  received  four  times  tho  lethal  doso  of 
physosligma,  the  mydriatic  was  powerless. 
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lo  the  final  serioB  of  exporiments,  the  atropine  waa  adminiRtorod 
flvfl  minutes  after  the  physostigino,  and  it  waa  found  thai  the  lai^cst 
doBo  of  the  latter  which  could  bo  combated  auccessfutly  was  throe 
timoa  the  minimum  fatal  dose,  and  the  range  of  the  dose  of  atropine 
was  much  \e»s  than  whon  it  was  given  before  the  poisoning.  Tbua, 
with  three  times  the  minimum  lethal  dose  of  the  Calabar  bean,  death 
occurred  when  three-twentieths  or  one-fifth  of  a  grain  of  tlie  antidote 
waa  giron,  but  recovery  followed  the  administration  of  four-twenty- 
fiftha  of  a  grain. 

No  experimentB  were  made  to  tost  the  value  of  phyaoatigmine  in 
atropine-poiaoning.  Dr.  Fniaer  states,  however,  on  what  grounds  I  do 
not  know,  that  the  minimum  fatal  doso  of  atropine  in  rabbits  is  twenty- 
one  grains;  and  he  found  that  when  one-half  the  minimum  lethal  dose 
of  physostigmine  Is  given,  together  with  nine  and  four-flfths  grains,  01 
more,  of  atropine,  death  resultju. 

These  experiments  of  FraBor  have  boon  in  some  degree  confirmed 
by  the  imperfect  remorchos  of  Amagat  (Journ.  de  Thtrap.,  1876).  Con- 
eiderattons  previously  given,  however,  show  that  the  cardiac  antago- 
nism of  atropine  and  physostigmine  must  bo  considered  doubtflil,  and,  if 
it  exists,  is  of  little  importance.  "Whatever  of  life-saving  power  the 
mydriatio  haa  in  Calabar  bean  poisoning  is  evidently  dependent  upon 
its  stimulant  action  on  the  respiratory  centres. 

The  question  naturally  arises,  How  far  are  the  rcflults  of  these  ex- 
periments applicable  to  the  treatment  of  Calabar  bean  poisoning  in 
man?  Without  discussing  this  at  length,  T  think  the  following  deduc- 
tions aro  obvious :  first,  that  atropine  ought  by  all  means  to  be  tried  in 
poisoning  by  physostigma ;  second,  that  the  doses  of  it  should  never  be 
rery  largo,  not  exceeding  in  all  the  tenth  of  a  grain.  The  use  of  atro- 
pino  should,  of  course,  not  cause  ueglcet  of  such  measures  of  relief  aa 
evacuation  of  the  stomach,  the  external  application  of  dr}*  heat,  etc., 
asual  in  poisoning  by  sedative  narcotics.  Artificial  respiration  should^ 
when  necessary,  be  assiduously  practised,  since  death  undoubtedly  is 
due  lo  failure  of  the  breathing,  and  Ilnrnaok  and  Witkow^ki  have 
found  that  animals  survive  very  largo  doses  of  the  poison  xvben  respira- 
tion is  maintained  artificially. 


POTASSn  BROMIDITM— POTASSIUM  BBOMIDB.    U.S. 

The  bromide  of  potassium  is  prepared,  according  to  the  officinal 
metho<J,  by  precipitating  freshly-made  solution  of  bromide  of  iron  by 
the  pnre  carbonate  of  potassium,  filtering,  and  evaporating  the  result- 
ant solution.  It  occurs  in  milk-white  cubic  or  quadrangular  pris- 
matic crystals  of  an  acrid  saline  taste,  fVccly  soluble  in  water  and 
slightly  so  in  alcohol.  When  its  solution  is  mixed  with  starch,  and 
chlorine  is  added,  a  yellow  color  is  developed.  A  bluish  tint  betrays 
eoDtamination  with  an  iodide. 
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PeysioLooiOAL  Action. — Local  Action. — AMjcn  a  eolation  of  tho 
bromido  is  applied  locally  to  the  hoart,  it  produces  instantly  marked 
letiBciiiiig  of  its  action,  and,  if  in  sufficient  amount  and  concentration, 
even  instantaneous  diastolic  arrest  (FifrcAou>>  Arehtp,  xlL  101).  tTpon 
the  voluntary  muscles  it  acts  in  a  similar  manner  when  similarly  ap- 
plied. If  its  solution  bo  not  too  concoutratod  or  abundant,  however, 
the  muscle  of  the  frog  is  first  thrown  into  a  tetanic  Bpasm  (^Dublin 
Joum.,  slvii.  325) ;  and  Dr.  Purser  suggests  that  the  tetanic  s^-mptoma 
aocn  in  the  frog  poisoned  by  the  bromide  of  potassium  are  due  to  tfaii 
action  on  the  rauscles.  On  the  nerve-trunks,  and  alao  on  the  nerve- 
centres,  the  bromide  acts,  when  applied  locally,  as  a  paralysing  poison 
{BuU.  The'rap.,  Ixsiii.  253,  290;  olao  Dr.  Amory,  Physiolog.  and  Therap. 
Action  of  the  Bromide  of  Potaasiuin,  Boston,  1872,  Part  II.,  p.  147 ;  also 
Ringer  and  Morsboad,  Joum.  Anat.,  xii.  71).  It  is,  therefore,  evident  that 
the  bromido  of  potassium  in  sufficient  quantity  is  a  deadly  poison  to  aU 
the  higher  aulmal  tissuoB.  In  general  poisoning  of  animals  by  hypo 
dermic  injection  of  the  bromido,  this  local  action  is  often  vory  mani 
fest,  and  paralysis  of  the  part  into  which  the  solution  baa  boon  thrown 
follows  very  rapidly  upon  the  iujoction.  In  the  form  of  powder  it  is 
affinued  to  be  somewhat  caustic,  and  has  been  highly  recommended 
for  the  destruction  of  excessive  granulations,  etc.  (Brit.  Med.  Joum,^ 
1876,  ii.  496). 

General  Action. — Bromide  of  potassium  administered  to  frogs  in 
minute  doses  produces  as  a  first  result  a  tetanoid  condition,  in  which 
there  may  be  vory  marked  opisthotonos.  Aft«r  a  short  time  thia  etago 
of  muscular  excitement  gives  way  to  one  of  great  muscular  relaxation 
and  total  abolitiuu  of  reflex  actions.  Voluntary  movomcats,  bowover^ 
often  occur  during  ibis  period,  and  the  frog  which  has  been  lying  limp 
flod  apparently  dead  will  startle  the  observer  by  a  sudden  vigorous 
leap.  Tbift  fact  baa  been  so  iVoquontly  witnessed  that  there  can  bo  no- 
doubt  of  its  truth.  It  is  vouched  for  by  the  following  observers:  J. 
M.  Purser  {Dublin  Journ.  Med.  Sci.,  xlvii.  324,  1869);  Lewisky  aa» 
Kama  (Virchows  Arckiv,  lid.  xlv.  p.  191,  1869);  J.  V.  Labordiv 
(Archives  de  Physiol.  Norn,  et  Pathol,  t  1.  p.  423,  1868,  and  Comptes- 
Rendus,  t.  Ixv.,  1867);  MM.  Damourctto  and  Pclvctto  (Bull.  Therap., 
1867,  Ixxiii.  249).  Very  early  in  the  paralytic  stage  the  respiratory 
movements  are  aifected,  and  thoy  gradually  grow  loss  until  their  final 
arrest.  When  a  very  large  dose  of  the  bi-omide  is  given,  death  may 
be  induced  by  paralysis  of  the  heart  (Albert  Eulouberg  and  Paul  Gutt- 
mann,  '^'^rchoio's  Archiv,  xli.,  1867);  but  after  a  small  toxic  doso  thia 
viseus  continuoa  to  beat  long  after  the  cessation  of  breathing.  If  the 
drug  be  given  by  an  injection  practised  in  the  vicinity  of  the  heart, 
sudden  cardiac  arrest  always  occurs. 

Upon  mammals  (Bull.  Therap.,  Ixxiii.  256;  VtrchoK's  Archiv,  ill, 
WT)  the  bromide  acta  very  much  as  upon  frogs,  inducing  progresarro 
paralysis,  depression  of  temperature,  and  death  by  asphyxia  when  given 
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in  small  poisonous  doses,  and  great  diHtiirl>aiico  of  tlio  circulation,  with 
finally  diastoHo  arrest  of  the  huort,  wUou  very  fVeoly  admiolHtered. 

So  far  as  1  know,  no  fatal  case  of  acuto  poisoning  by  the  hroniido 
of  potassium  is  on  record.  In  my  own  oxporloucu  an  ounce  taken  hy 
miBlako  by  a  young  adult  produced  rJolent  pain  in  tlie  ussoplmgus, 
BftOMa  with  u  little  vomiting,  great  thimt,  feeling  of  weight  in  tha 
bead,  and  cxcessiro  sleepiness,  which  lasted  for  three  day.s.  In  a  cose 
reported  by  Dr.  l>ougall  {GUi^jow  Med.  Journ.,  Feb.  1893)  an  ounce 
and  a  half  taken  within  twonty-four  hours  was  followed  by  eonia,  with 
weak  pulse,  cold  cxtreniitio?,  temperature  96.8,  total  abolition  of  the 
reflex  action,  and  general  cutaneous  ano-'sthcsia,  followed  by  exce&sive 
drowsioess  interrupted  by  periods  of  talking  delirium  and  by  periods 
of  rationality  ;  the  symptoms  gi-adually  subsiding  in  a  fortnight. 

The  results  of  the  continuous  employment  of  largo  doses  of  tho 
bromide,  however,  demonstrate  that  it  acts  upon  man  as  npon  tho  lower 
animals.  'When  it  is  taken  with  sufficient  freedom  to  accumulate  in  the 
system,  a  conjunction  of  phenomena  known  as  bromism  arises.  Tho 
cerebral  symptoms  are  a  sense  of  mental  weakness,  heavinesB  of  intel- 
lect>  failure  of  memory,  partial  aphasia,  great  somnolence,  and  depres- 
sion of  spirits.  With  these  there  may  bo  decided  impairment  of  tho 
sensibility  of  tho  mucous  membranes  and  of  the  skin,  so  that  titiUation 
of  the  fauces  may  be  without  effect,  and,  according  to  Puehe,  even  heat 
applied  to  the  skin  calls  forth  no  complaint:  Uactto  (Memoires  de  Ui 
8oc.  BifAog.,  1850)  has  seen  In  some  cases  absolute  anesthesia  of  tho 
sclerotic  conjunctiva.  The  sexual  function  is  abolished.  Thoro  is  also 
very  generally  fetid  breath,  and  an  eruption  of  acne,  which  may  indood 
bo  Tcry  severe.  Of  course,  in  any  individual  case  of  bromism  many 
of  these  symptoms  may  be  wanting;  but  when  tho  use  of  the  remedy 
U  persisted  in,  they  all  at  last  become  developed  in  an  intense  degree. 
Professor  Edward  U.  Clarke  thus  speaks  of  a  case  which  came  under 
bis  notice :  "  Tho  fetid  breath  becomes  nauseous ;  oedema  supervenes  on 
congestion  of  tho  uvula  an-l  fauces;  the  whispering  voice  sinks  into 
aphonia;  sexual  weakness  degenerates  into  impotence ;  muscular  weak- 
ness becomes  complete  paralysis ;  reflex,  general,  and  special  senKatious 
disappear ;  the  can*  do  not  hear,  nor  the  eyes  seo,  uur  the  tongue  tasto  * 
the  expression  of  bebi;tudo  becomes  first  that  of  imbecility,  then  thai 
of  idiocy ;  hallucinations  of  sight  and  sound,  with  or  without  mania^ 
precede  general  corubral  iudifleruncc,  apathy,  and  parolysla  ;  the  respl* 
ration,  without  the  sterlor  of  opium  or  alcohol,  is  easy  atid  slow  ;  tho 
temperature  of  tho  body  is  lowered ;  aa  tho  bromism  becomes  more 
profound,  the  patient  lies  quiet  in  bed,  uuablo  to  move  or  fool  or  swal- 
low or  speak,  with  dilated  and  uncoutractilo  pupils,  and  scarcely  any 
change  of  the  color  of  his  skin  or  face."  Death  has  Icon  attributed  to 
tho  effect  of  the  continuous  use  of  tho  bromide  in  largo  doses.  Thus, 
Dr.  Hamuau  reports  (in  the  Journ.  de  Mid.  de  Bordeaux)  the  case  of  a 
young  woman  who  took  four  and  a  half  pounds  during  tho  course  of 
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ten  months,  and  while  in  a  couOitiou  of  cachc:(ia,  with  ycllowisb  akin, 
a  coppur-colorud  eruptiou  upon  ihc  fLiruhoad,  coUc,  gaatralgia,  iudoumia, 
otc^  suildtiitly  hticamo  greatly  proittxatcd,  and  had  delirium  with  profuM 
■weats,  followed  by  death  in  four  days.  Dr.  Anti^a  Eiguer  (  Wiener 
Med.  Pressc,  Nos.  25  to  34,  1880)  dutaik  tho  caso  of  a  woman  who  took 
fivti  pounds  in  loss  than  a  year,  and  whilo  baring  vory  proaouncod 
Bymptomit  of  bromlsm  was  seized  with  dolij'ium  and  sufiurud  from  hal- 
lucinations of  sight  and  hearing,  saying  (the  was  being  poisoned,  and 
finally  died  of  pneumonia.  In  neither  of  these  cases  can  it  bo  oon- 
Btdored  probablo  that  the  bromido  was  the  direct  cause  of  death. 

Action  on  JVeruous  Si/$(em. — The  persistence  of  voluntary  movement 
in  tho  frog  after  tho  abolition  of  reflex  actions  shows  that  tho  influcoco 
of  the  drug  is  not  chiefly  exerted  upon  the  cerebral  ccutrcs  of  motor 
impolso,  nor  upon  those  cells  of  the  cord  which  originate  movement, 
but  upon  either  tho  afferent  nerves  or  thoee  portions  of  the  cord  which 
transmit  the  impulse  fVom  theso  nerves  to  the  cells  presiding  iramedi* 
ately  over  motion.  This  is  confirmed  by  some  experiments  of  Lewisky, 
in  which  it  was  found  that  previous  separation  of  tho  cord  from  the 
corcbi'um  had  no  intluenco  upon  the  action  of  the  bromide.  Both  he 
and  Purser  also  found  that  death  occurred  from  sroall  doses  before  tho 
motor-ncrvo  trunks  anil  the  muscles  had  lost  their  irritability  (confirmed 
by  SaisHon,  Schmidt'g  JaJirb.,  Bd.  cxliii.  p.  17).  This  being  so,  tho  ques- 
tion arises  whether  the  paralysis  be  spinal  or  due  to  paralysis  of  the 
poriphoral  afferent  nerves.  There  is  an  apparent  conflict  in  the  evidence 
upon  this  point.  Eulenbcrg  and  Guttmann  (Joe.  cH.,  p.  103)  found  that 
when  access  of  the  poison  was  prevented  to  one  or  more  limbs  by  tying 
the  arteries,  reflex  actions  were  abolished  in  those  pails  as  rapidly  as 
in  others.  Similar  results  have  been  obtainod  by  Lewisky,  by  Boberts 
Bartholow  (^Bromides,  Providence,  1871),  by  Purser*  (he.  ciY.,  p.  326), 
and  by  Labordo  {loc.  eit.,  p.  434).  Tho  latter  observer  has  nho  found 
that  elootrical  stimulation  of  a  nerve  high  up  will  cause  violent  spasms 
in  the  muscles  directly  supplied  by  it,  although  it  may  bo  unable  to  ex- 
cite the  &ligbtcst  reflex  tremor.  On  the  other  hand,  Dumourotte  and 
Pelvette  assert  a  contrary  result.  Unfortunately,  thoy  do  not  give  the 
details  of  their  experiments.  They  state,  however  (p.  247),  that  if  tho 
lumbar  plexus  of  vesseh)  be  tied  before  the  poisoning,  the  fore  feet  lose 
their  reflex  activity  before  the  hinder.  There  are  two  po«sible  methods 
of  reconciling  their  results  with  those  of  the  other  observers.  In  some 
way  the  operation  may  have  interfered  with  the  circulation  in  the  lower 
part  of  the  cord^  and  consequently  the  poison  have  reached  more  iVeely 
the  upper  piirt  of  it  and  acted  Hn>t  upon  it.  Again,  if  the  injection  waa, 
aa  is  very  probable,  thrown  into  the  anterior  portion  of  the  body,  iho 
poison  may  have  reached  tho  anterior  extremities  in  so  concentrated  a 
form  as  to  have  acted,  as  it  woi*e,  locally  upon  their  nerves  and  muscles 


■  Prom  the  vranlLog  of  hi*  momoir,  bowortr,  U  u  doubtfU  whetbar  Puraer  [ierftnn«d 
■zporimont  hlmi«lf. 
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Tho  same  obBcrvors  id  aoolher  |}orlioQ  of  thoir  memoir  Bbow  that  the 
■olutions  of  thesti  Balu  travul  by  imbibition ;  and  this  and  tUelr  local 
action  Mem  to  me  to  bo  tho  caaso  of  tho  differences  of  oxpcrimontal 
reanlta.  It  seems  woU  cstablishod  that  cutaneous  antcathcsia  in  grcatei 
or  lees  degree  accompanies  the  loss  of  reflex  activity;  for,  as  Dr.  Purser 
BAjs,  a  poisoned  animal  quite  able  to  jump  aubmits  to  pinching,  prick- 
ing, burning,  etc.,  without  moving.  Eulcnberg  and  Guttmann  have 
noticed  tho  aamo  thing  in  some  rabbits.  Damouretto  and  Felvctto  (Joe. 
n'(.,  p.  247)  have  noticed  a  condition  in  which  electrical  stimulation  of 
a  nonro-trnnk  produced  marked  reflex  action,  althongh  no  excitement 
of  tho  skin  supplied  by  the  afferent  fibres  of  tho  nerve  was  capable  of 
doing  this,  showing  that  tho  cxti-omities  of  the  sonsitivo  nerves  ore 
affected  before  the  tnioke.  Tho  ovideuco  is,  I  think,  suflicicnt  to  prove 
Chat  bromide  of  potassium  affects  all  parts  of  the  nervous  syel-om  of 
the  lower  animals,  but  thai  the  cerebrum,  the  motor  tract  of  tho  cord, 
Kod  the  efferent  nerves  are  the  last  portions  to  be  affected ;  that  the 
moftt  sensitive  to  it*  action  is  tho  receptive  portion  of  tho  cord, — that 
which  pec«ives  and  transmits  reflex  impulsee,- — and  next  to  th^s,  and 
perhaps  almost  equally  susceptible  with  it,  are  tho  peripheral  ends  of 
the  afferent  nerves. 

Upon  the  cerebrum  of  the  higher  animals  the  bromtclL>s  undoubtedly 
exert  an  intlaence,  and  the  reivarches  of  Professor  Albertoni  (Arch,/ 
Samper.  Path,  Thera^.,  xv.  256)  have  thrown  much  light  upon  tho  useflil- 
DMS  of  the  dmg  in  epilepsy.  Thai  observer  found  that  when  adminis- 
tered to  dogs  the  bromide  depresses  very  markedly  the  power  of  the 
motor  sone  of  the  cerebral  cortex  to  respond  to  stimuli,  and  to  give 
forth,  on  decided  irritation,  epileptic  discharges:  it  was  also  discovered 
that  this  action  of  the  bromide  was  much  more  decided  when  there  had 
been  a  prolonged  saturation  of  the  system  with  the  drug  than  after  a 
single  large  or  even  toxie  dose.  The  intellectual  symptoms  of  bromism 
show  that  in  man  the  action  of  the  bromide  on  the  cerebral  cortex  is 
XDOre  marked  than  in  the  lower  animals,  on  account,  no  doubt,  of  the 
higher  cerebral  development.  The  drug  in  other  respects  acta  upon 
man  as  ajKin  lower  mammals,  lowering  the  reflex  excitability  of  his 
•pinal  cord,  paralyzing  the  ends  of  tho  peripheral  nen-cH,  etc. 

Aocording  to  the  rosoarchos  of  Dr.  B.  Scbulze,  there  is  under  the 
Inflnonce  of  the  bromide  a  decided  decrease  in  the  elimination  of  phos* 
fihoryiij  iin  indication  that  the  protoplasmic  molecular  changes  in  the 
Dflnrow  eyatem  are  lessened  by  the  drug  (Zeitschrift  f.  Biol.,  xix.  301, 
1883). 

^rculation. — It  is  well  established  that  largo  toxic  dosos  of  the  bro- 
mide exert  a  direct  paralysiug  action  on  the  heart,  lossening  both  tho 
force  and  the  (Voquency  of  the  beat,  and  Anally  causing  diastolic  arrest.* 
I>r.  J.  G.  Schouten  (Archiv  tier  JleiU.,  lii.  2,  p.  97,  1871 ;  Schmidt't 


*  for  cx{Mriin«ite  npon  tli*  bolatad  tng'a  btMri  »e«  Sftd,-0tir,  JVbm.,  19M. 
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Jahrb.,  Bd.  cUv.  p.  11)  foand  that  during  the  slow  injection  of  a  two- 
per-cont.  HoIuLion  into  the  vena  cava  of  a  rabbit  tho  cardiac  systole 
grow  fllowor,  thu  diastolic  pauues  longur,  and  finally  the  heart  stood 
Htill,  exhibiting  only  fibrillary  contractions  of  its  walla  The  same 
obtierver  Ih,  hu  far  as  I  know,  the  only  one  who  has  made  mauomotrical 
studies  of  tho  action  of  small  doses  of  the  drug.  He  found  that  such 
amounts  of  the  bromide  administered  hypodermically  or  by  tho  stomach 
always  produced  increased  [tulse-fVequency  with  lessened  artcml  preea- 
uro.  His  Qxperiiueuts  wore,  however,  not  carried  far  enough  to  de- 
monstrate oither  how  these  two  changes  are  brought  about,  or  tho  rela- 
tions of  tho  drug  to  the  vaso-niotor  nerves.  Much  has  boon  predicated 
upon  the  theory  which  a.sscrts  that  bromide  of  potassium  causes  vaso- 
motor spasm.  No  decisive  proofs  have,  however,  yet  been  offered  of 
tho  truth  of  this  favorite  dogma.  Tho  ovidenco  so  far  brought  forward 
is  as  follows ;  Lewisky  found  that  if  the  toes  of  two  frogs— one  poi- 
soned, the  other  not — were  cut  off,  the  unpoisoned  frog  bled  much 
more  freely  than  the  other.  This  experiment  has  been  confirmed  by 
Dr.  Amory:  it,  however,  evidently  does  not  prove  the  existence  of 
vaao-motor  spa.<im,  but  only  that  of  a  lessened  activity  of  the  circolo- 
iion,  which  may  be  of  cardiac  origin. 

According  to  Damourctte  and  Pelvette  {loc.  cit.,  p.  249),  when  the 
interdigital  membrane  of  the  frog  is  watched  during  poisoning,  there 
is  seen  at  first  very  often  an  exceedingly  brief  period  of  increased  cir- 
cuLitioo,  but  iu  a  very  short  time  the  latter  becomes  much  slower.  Dr. 
Heuriot  {It&tude  de  ia  Belladone,  p.  49)  asserta  that  by  the  aid  of  the 
microscope  this  slowing  of  the  circulation  can  readily  be  seen  to  be  due 
to  a  contraction  of  the  capillaries,  and  e»peciallr  of  tho  small  arteries, 
whose  lumen  may  oven  bo  obliterated.  Dr.  Saisson  (Schmidt's  Jahrb^ 
Bd.  cxliii.  p.  17)  also  assorts  that  ho  has  witnessed  a  similar  phcnouonon 
in  the  tongue  of  the  frog,  and  Dr.  Uammond  and  Dr.  Amory  stato  that 
they  have  seen  it  in  the  brain  of  the  dag.  On  the  other  hand.  Dr. 
I'urser  {ioc.  cit.)  and  Dr.  F.  B.  Xunncley  (^London  Pract.,  vol.  iii.  p. 
351)  assert  that  tho  vessels  in  tho  frog's  wub  are  not  affected  by  brotuidd 
of  potassium  given  hypodermJcally. 

My  own  studies  of  the  action  of  various  poisons  upon  the  vessels  of 
the  frog's  web  have  yielded  such  varying  and  unsatisfactory  reealta  m 
to  make  mo  hesitate  in  accepting  evidence  of  this  nature  nnleas  other- 
wise corroborated.  In  tho  absence  of  manomotrioal  studios,  I  think  the 
most  that  can  be  fairly  claimed  is  that  our  present  knowledge  renders 
it  Bomowhat  probable  that  the  salt  under  consideration  is  capable  of 
producing  vaso-motor  spasm.  The  t\irthor  deduction  that  the  nervous 
symptoms  induced  are  secondary  to  and  produced  by  this  spasm  ia 
wholly  (gratuitous,  unproved,  an. I  improbable.  The  effect  of  the  bro- 
mide when  applied  toe^tly  to  tho  bared  nervo  demonstrates  that  it  acta 
directly  upon  nerve-tissue.  Further,  the  absolute  anemia  of  the  blood- 
less "  salt  frog"  produces  no  such  nervous  symptoms  as  does  even  a 
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DOQ-ioxio  doso  of  tho  bromido ;  and  Iho  direct  cxporimonts  of  Dr.  A. 
Weil  (^lieich^rfs  Archiv,  1871,  p.  271)  have  shown  that  in  the  ft-og  tho 
complcto  abolition  of  circulation  has  no  effect  upon  the  spinal  marrow 
or  upon  reflex  actions  during  tho  first  half-hour.  Tho  proof  la  very 
strong  that  the  drug  acts  directly  upon  the  nervous  tiasucs. 

Temperature. — In  warm-blooded  amnialB,  toxic  doses  of  bromide 
of  potasaimn  lower  very  decidedly  the  temperature.  There  have  been 
no  calorimctric  experiments  to  determine  whether  this  fall  of  tompora- 
turo  is  due  to  a  diminished  heat-production  or  an  incroaw  in  heat-elimi- 
nation. Tho  relaxed  condition  of  the  vaso-niotor  system  under  tho  influ- 
onco  of  the  bromido  favors  tho  escape  of  heat,  and  it  is  probable  that 
the  fall  of  bodily  temperature  is  due  in  part  or  altogether  to  an  exco6> 
siro  )os8  of  beat ;  especially  is  this  probable  since  there  is  a  sufficient 
concord  in  recent  researches  upon  tho  action  of  the  bromides  to  indicate 
that  they  incrcaao  rather  than  diminish  tissue-change. 

Dr.  Habutcau  (^Giu.  Htbdom.,  1869]  found  that  while  taking  the  bro- 
mide there  was  slight  lessening  in  tho  daily  elimination  of  urea.  The  ex* 
periment  was^  however,  a  single  one,  and  the  daily  dose  of  the  bromido 
W&3  only  fiiteon  grains,  an  amount  so  small  as  to  have  no  determinate  in- 
flacDoe.  In  iho  American  Journal  of  Medical  Science^  Ju\y,lBSS,T>r.K,'Biil 
reported  the  results  of  an  elaborate  study  of  the  actiun  of  the  bromides 
opOD  elimination.  He  found  (but  there  was  a  very  decided  decrease  in 
the  amount  of  carbonic  acid  thrown  oET  li'um  tho  lungs,  but  that  the 
elimination  of  urea  was  nut  sensibly  uffecteJ.  On  tho  other  bund,  tho 
quantity  of  urine  was  usually  increased,  the  coloring-matters  invariably 
augmented,  and  tho  action  on  phosphoric  acid  varied ;  after  smaller 
flaees  it  appeared  to  bo  slightly  increased.  Schulzo  {Zcitschr.  fkr  Biol^ 
▼ol.  xix.  p.  301),  whose  article  I  have  seen  only  iu  abstract,  in  an  ap- 
parently very  careful  investigation  on  his  own  person,  found  as  the 
nmltof  tho  ingestion  uf  one  hundred  and  fifty  grains  of  bromide  a  day 
that  tho  urinary  secretion  was  greatly  increased,  iho  phosphorus  dimiu* 
sailed,  tho  sulphur  very  much  increased,  and  tho  nitrogen  slightly  in- 
creased. The  experimouts  of  Chittunden  and  Culbcrl  (Cht:m.  Stud. 
X*alfomt.  of  Tale  QjUege)  wore  also  made  with  great  care,  and  the  maxi* 
mum  du«e  was  one  hundred  and  filly  grains  a  day.  Tho  result  was 
diminished  excretion  of  phosphorus,  but  a  pronounced  increase  of  urea. 
In  Cliiltenden  and  Culbort'e  oxpcriments  the  bromide  of  ammonium 
aelod  like  the  bromide  of  potassium,  bub  more  powerfully,  so  far  at 
least  aa  the  urea  was  concerned. 

■  SUmination. — When  tho  blood  is  charged  with  tho  bromide,  tho  salt 

probably  escapee  with  all  tho  secretions.    It  has  been  found  by  Yoisiu, 
Amory,  Xamias,  Bill,  etc.,  in  iho  saliva  and  in  tho  urine,  and  by  Amory 
in  the  perspiration  (5o^f.  Med.  Sury.  Journ.,  Oct.  18C8).    In  tho  body  of 
^     a  man  who  died  while  taking  it^  M.  is'amias  {Comptes-Iiendtia,  t  Ixx. 
B    f-  882j  found  it  in  all  the  liquids,  as  well  as  iu  the  brain,  liver,  spinal 
^^^■>rd,  lungs,  oto.    Klinunation  takes  place  to  a  certain  extent  through 
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the  skin,  and  to  some  extent  through  the  intestinal  mncous  membrano 
also.  P.  Guttmann  (^Virckow's  ArcMv,  Ixxiv.)  has  recognized  bromine 
in  the  contents  of  the  acne  puBtulos  of  bromism.  Br.  Bill  (loc.  cit.,  p. 
25)  always  dotectod  the  bromido  in  marked  quantities  in  the  £EDces  of 
men  taking  it;  and  H.  Quincke  {Jldchert's  ArcMv,  1868,  xxrv.  158) 
found  that  when  foi-ty  grains  of  bromide  of  sodium  were  given  to 
dogs  with  intojitinal  fistula,  two  and  a  half  hours  afterwards  the  in- 
testinal  juices  were  (reo  Orom  the  bromide,  which  reappeared  in  then 
fVom  throe  to  six  hours  later.  The  salt  escapes  also  through  the 
kidneys.  The  rapidity  of  oUmination  seems  to  vary:  thus,  Amory 
recovered  one-half  of  the  amount  ingested  during  the  first  and  one- 
third  during  the  second  twenty-four  hours,  and  Sir.  Ware  (Thesis  of 
Dr.  n.  P.  Bowditch,  he.  cit)  obtained  a  little  more  than  half  of  the 
amount  Ingested  in  the  urine  of  the  succeeding  thirty-two  hours,  while 
Bill  woa  not  able  to  get  more  than  ono-eighteenth  of  it  during  iho  first 
day.  Dr.  Bill  has  frequently  found  the  bromido  tn  the  urine  two  weeks 
after  the  last  dose  has  been  exhihit«d ;  and  Dr.  Kabuteau  has  seen  its 
presence  pcreiHt  under  similar  circum8lancRfl  for  a  month.  Clinical 
rottultH  Bhow  that  the  bromido  arcuuiulato^  in  the  Byt«tom,  prohnbly  in 
all  the  tissues,  but  accordiug  to  M.  Doyon  and  Profesaor  C'azencave 
it  is  much  more  abundant  in  the  nor\'u-ceiitros  than  elsewhere  (X^OA 
Med.j  Ix.,  1889).  Fere  and  Ht'rbcrt  confirm  this  great  etoring  up  of 
the  bromides  in  the  brain,  but  also  have  found  the  drug  in  largo  amount 
in  the  liver  and  kidneys  (Compt.-Ueiid.  Soc.  Biol.,  1891,  iii.).* 

Sumritnrt/. — When  in  sufficient  concentration  the  bromide  of  potas- 
sium aetn  an  a  paworfbl  dcprottHnnt  upon  all  of  the  higher  tiasues.  It 
is  absorbed  rapidly  and  eliminated  in  all  the  secretions  more  slowly; 
so  that  vhen  given  continuously  it  accumulates  and  cauAcs  hromigtity 
UBually  fir8t  manifested  by  fetid  breath,  acne  eruption,  AleopinesB,  mus- 
cular relaxation,  and  general  depreswion.  The  portions  of  tho  human 
organism  most  sensitive  to  ita  influence  ore  the  cerebral  oort«x,  the 
receptive  side  of  tho  spinal  cord,  and  tho  afferent  poriphoral  nerve- 
endings.  Its  influence  npon  tho  circulation  is  subordinate.  It  Is,  how- 
ever, a  feeble,  direct  cardioo  dopi-onsant  The  nature  of  its  primary 
action  upon  the  vaso-motor  system  remains  unoertain,  but  in  pronounced 


•  It  luubeciid»luied(Pr«feR&orSini,  Lond-tn  Praef.,  1874)  UiU  the  bramtdB  of  poUuima 
ow«  iU  phyiiologiMi  stid  thanj)»utifl  powon  ioleljr  to  iu  bMe.  Tlii^ia  pUinlj  not  tha  ei(^ 
u  tbn  bromido  it  not  Urgaly  deoompoted  In  the  tywUm,  uid  tb«  ■^mptanu  Miu«d  bj  it  wo 
vcrjr  dlffsrcnl  froia  Ihima  priKlueed  bj  earbooBte  of  potualun  :  In  ft  Uter  pabllcHlluo  (Areh.f, 
Erjur,  Pali.  Tktrap.,  xlll.)  Profe«Aor  Bini  bimaelf  bu  ihowa  Ihftt  bromioe  rmpor  prodnoei 
IB  ttoga  tUvatM  In  mttuj  rMpeetE  simlUr  to  tboM  eaoHd  hy  the  potuh  mIl.  At  Iha  ismc  time 
It  li  almut  eortnia  tbst  tbo  poiMb  infln»ncu  th«  tynuim,  siid  tb«t  ibe  wbol«  rwalt  ia  pn>* 
iiiotd  hy  aoM^oint  motion  of  both  iagrvdlenU  of  tbs  nlL  O.Kroit  (^rcA./.  Exptr.  Puik. 
Tkfap.,  tI.  iZ),  ill  Uinw  expvirlcnci&ta  ufion  m&n,  found  decided  diffcranee  in  Lb«  rwnlU 
ri>lto)f  1d(  proportionate  iotvt  of  bromide  and  chloride  of  potutium  utd  of  bromide  of  •odinnL. 
Ite  Altrtlmtca  ibo  IstfonLtiK  of  »&«!  netlvitj-  to  lb*  bromine  (acv  al»o  fitein&nerf  FtrcAa*** 
irdi'v^Bd.  Ux.)< 
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l>romi5ra  there  is  in  all  probability  vaao-motor  dopreuion,  to  \cbich. 
'nroulcl  seem  to  bo  due  tha  fall  of  tempoi-ature  which  has  been  especially 
nolioed  io  lower  &uiuuili)  afUr  toxic  doaea  of  the  bromide. 

Thkbapeutics. — Bromide  of  potasBium  is  employed  by  the  thora- 
pentist  to  quiet  cerebral  excitcmcNt  wlivu  uot  inflammatory  in  its  nature ; 
to  Ies60ii  ovor-eusceptibility  of  the  spinal  centres  of  reflex  action,  or  of 
tbepedpheral  affcrcutnerTcs  which  load  to Ihctfecentresi  andtoaubduo 
nervous  excitement  of  the  genital  ayatem. 

The  bromides  are  contra-indicat«d  by  an  excessive  irritability  of  the 
gastro-intestinal  mucous  membrane ;  when  euch  condition  exists  they 
may  provoke  exhausting  dianbcea.  Great  exhaustion,  and  especially 
great  nutritive  exhaustion  of  the  nervo-ccntrce  is  an  absolute  contra- 
indication. Tbus,  owing  to  the  excitement  that  attends  con/usional 
insanity, — i"^.,  the  insanities  following  child  biith,  typhoid /ertr,  surgical 
opentltons,  etc., — bromides  are  frequently  administered  in  large  doses,  to 
the  great  detriment  of  the  patient.  I  am  well  convinced  that  under  such 
circnmstances  they  greatly  lower  the  nutrition  and  check  recovery.  In 
the  same  way,  in  cerebral  s.often\ng^  senile  dementia,  and  allied  disorders, 
they  must  be  used,  if  used  at  all,  only  with  tha  greatest  reserve, 

There  are  various  forms  of  nervous  excitement  or  unrest,  such  08 
Bometimee  follow  excessive  intellectual  toil,  anxiety,  and  other  nervous 
stralu,  or  occur  during  convalescouce  from  acute  disorder,  in  which  the 
Ball  now  under  consideration  is  very  valuable.  The  same  may  be  said 
of  some  fonns  of  hysteria.  In  some  cases  of  neuralgia  it  undoubtedly 
afibnb  great  relief,  but  in  the  majority  of  cases  it  fails.  It  has  seemed 
to  me  uacleaa  in  neuraljpa  depeudcut  upon  auicmia  or  want  of  power, 
and  my  expcricacc  agre^  with  that  of  Dr.  Anatic,  that  it  is  especially 
uscAil  in  persona  of  good  nervous  power,  muscular  force,  and  activity 
of  circulation.  As  a  hx-pnotic,  it  is  employed  in  wakofulness  (torn 
nervous  cxcitemont  and  in  delirium  tremens. 

The  chief  uso  of  the  bromide  is,  however,  to  lesson  reflex  activity. 
It  is  especially  in  epilepsy  that  it  has  attained  a  well-dcscrvcd  reputa- 
tion, doing  far  more  good  than  all  other  remedies  combined,  soraetimoi 
effeeliug  carca,  more  commonly  ameliorating  the  symptoms,  but  occor 
Bionally  lailing  entirely.  There  is  no  knOAvn  method  of  distinguishing 
before  trial  with  any  certainty  in  what  cases  it  will  do  good.  Troue- 
•eau  {Clin.  Med.,  Syd.  Soc.)  and  Bartbolow  (loc.  crt.)  both  assert,  how- 
ever, that  it  is  least  efScieut  in  the  mild  form  of  the  disorder  known  as 
the  petit  mat.  The  most  brilliant  results  have,  as  a  rule,  been  obtained 
in  cases  of  not  too  long  duration  in  which  the  fits  are  frequent  and 
Bcrere.  The  governing  pi-inciplo  in  its  uao  is  to  try  it  in  evcrj'  case, 
incroosing  the  dose  until  a  mild  degroo  of  bromism  is  induced,  and 
being  guided  by  the  results. 

The  salt  is  also  often  efficacious  in  other  reflex  spasmodic  neuroses: 
in  the  vomiting  of  pregnancy  or  of  uterine  diseases;  in  the  convulsions 
of  children ;  and,  according  to  Dr.  J.  T.  Rothroek,  in  preventing  the 


^^^^^31^^^^^^^^^    <yEyERAL  REMEDIES. 

H              oo-callod  urethral  fever  induced  in  very  euacoptible  males  by  Iho  intro- 
■                duction  of  the  cothotor  or  bougio.    Tho  pbyeiological  action  of  the  salt 
H                Bocminj^ly  indicates  that  it  is  of  all  known  remedies  tho  one  bent  soitcd 

H                for  tho  troiitincnt  of  Utanus.    Clinical  experience  certainly  nccords  with 

^^^         this  conclusion:  in  tho  following  table  are  collected  thirty-four  cnsea 

^^B         of  tetanus,  nearly  all  traumatic^  in  which  there  were  but  four  deaths. 

^^H         Not  less  than  a  half-ounce  of  tbo  salt  should  bo  exhibited  in  tho  day, 

^^H         and  at  ni^bt  chloral  should  bo  uaed  ad  a  b^-pnotia     (Soo  Chloelal.) 

^^H              The  table  contains  all  the  statistical  information  I  have  on  the 

^^^        enbject    Coses  not  otherwiso  marked  rocovcrod : 

Beporlai. 

Hc^ 

KiBd. 

Place  BepoftetL 

Dr.  Bacbcaal  .   .   . 
Dr.  Derlor     .... 
A.  ftrgvmtfii ,  .  . 

]>r.  l*ftBU       ... 
Di.  C.  U  Owd    .  . 
Dr.  IlniclMii   .  .  . 

EotMrt  Brown    .  , 
rtorSUrrignatm. 

Tmumatle. 

Loodon  LaftMt,  F«b.  IGW. 

Dnnaa  Mnrl.  knd  Sunt.  JoDmal. 
Kill  El  l>(i  fell  Hi»l.  J>i»n«l,  Julf,  1fCT3. 
U.  a.  Aniiy  Hcd.  Departiaeut  dmiiLar 

Ku.  a.  Aii«.  leTl. 
Ouette  UeMunedalns  Ho.  21^  1ST!: 
h'sw  ItenieiKM,  Jan.  IVTX 
Uwllatin    TUrapMittqtMi    n^   UxtU. 

!•-«- 

EtllabnrKk    Med.  and   Serc*  Joaniat, 

1»80,  Tol.  si*,  p^  902. 
Oalletlii    Thliuwullque,   rol,    LisvU. 

I>.  428. 

MDrpIi  In*  alao  VMd. 
CLtuial  alaii  uead. 

0[ilam  elao  neei 

SmaU  UeMUnc  and 
eU>«tiaatia«   ate 
BMid. 

Ibl-I. 

Dr.  pBiiUiet .... 
Dr.  Tnmluiljna  .  . 
All*a  OoutU    .  .  . 

IdUii«tlilc. 
Traunwik. 

MlopaUilc 

Dcgtactx  Kllulk,  ^  21,  1«T4. 
Ckowla  Mad.  lUcurd.  Ai<rtl,  ISTS. 
Ltrndiia  Pta^tiuttar,  April,  UTl. 

Ckleral  abo  vaed. 
Uilond  alao  uaad. 
CUatw   baaa  ataa 
tmO. 

Tt*k  Dealt  7  U  ot. 
ot  llie  mU. 

Did-f  SQcr^Inaor 
lbs  tirvmldcarvrr 
Poor  bitun,   «Mb 
tD  Blnloia  of  the 
tincture  of  bella- 
donna. 

DM.   Dmnldeaot 
und  rr*elrefkvB(b 
tu  lot  lU  valiM. 

Hilonl  aleo  need. 
aibinl.        Cklal«r 

bcaa,  and  ofdam 

alw  iu«d. 

Clikitvl  aiKl  oplnm 

n.r,  Andrew!   .    . 
n.  K.  Steel .... 

Dr.  Bekewell  .  .  . 
Dr.  tiauoock   .   .   . 

B.  Soatber .... 
U.  Veo  Bares    ,   . 

1 

I 
1 
1 

3 

t 
I 
t 

1 

t 

IdlopatUc 

Trail  itiitir, 
Tnn&iatln, 
TrauDtatto. 

Trmnmallc. 

•  t 

•  1 

•  t 
e                               1 

Tnne.  Lood.  CUa.  Soc,  x.  1(1. 

I^  Pnorke  VU.,  UBi,  STDl 
Phlla.  Mad.  TltM*,  f .  1«T. 
Cbloafo  Uad.  Jonra.,  Tub,  ISWi 

Ylfctala  Ued.  UoBtlil;,  IBID,  OML 

Dr.  Htlter    .... 
Dr.  Dowrnone,  .   . 
Dr.  Gelobrd  .  .   . 
Dr.  RscaeuU  .   ,  . 
Dr.  BreimiDit  .  .   . 
Dr.  RecuuU  ,  .  . 
Dr.  DeTn  ..... 

1 
1 
I 
I 
9 
1 
1 
1 

TraumatlD. 

Tniimailc. 

TranTnaile. 

I 

Tnnmtilc. 

TrAuuialii'. 
IraiuuaUc 

» 

Ixindon  rrmctltloiMr,  Fab,  18BS. 

Paria  Tbe^  IMOl  Ko.  Ml  (LaBdonard). 

tt                     U                     U                     H 

II               tl               u                u 

■  ■                     11                     H                     M 
»                     <•                     It                     •• 

(Thtiiral  >Iao  naa^ 
Dlad. 

In  ttrychnine-poi$oning,  Dr.  fSaisson  haa  demonstrated  tbo  valuo  ol 

• 

^^^^^R 

the  bromido  by  experiments  on  animals,  and  Dr.  Chaa.  B.  Gillospit 

> 

*  All  the  ouea  marked  vith  ui  uteruk  are  taken  from  Dr.  Ro«mer'>  paper  {St.  £en 

■ 

^^^^H             Ued.  and  Suftf,  Jaarnnt,  1373).     I  bvliovo  Ibe^  wero  nil  tranniAtie, 

^^^H                   t  Since  the  belUdoD&a  probAl>l>  dli  m  muoh  bum  u  the  broBtide  did  food,  thU  mm 
^^^H           Ottght  to  be  fljoludiHl. 
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(_Amer.  Joum.  Med.  Set.,  Oct,  1870)  and  Br.  C.  L.  Bani  (Phila.  Med. 
Times,  June,  1871)  have  each  reported  rocoverj'  under  its  use,  \fiUiOut 
Tomiting,  after  the  ingestion  of  throe  graina  of  the  alkaloid. 

In  nexTOua  excitement  conuoctcd  with  the  genital  function,  bromide 
of  potassium  is  often  of  groat  value.  When  tlicro  is  actual  inflamma- 
tory disease,  as  in  gonorrhoea,  tho  drug  frequently  fails  to  effect  the 
desired  end.  If,  however,  there  bo  no  organic  leeion  of  the  organs 
or  of  their  nerre-centree,  the  continued  dose  will  usually  succeed  to  a 
greater  or  loss  extent.  I  have  found  the  remedy  cffeclive  in  cascfl  of 
semi-impotence  fVom  ovcrirri lability  of  tho  organs  causing  emission 
too  soon  during  attempted  sexual  congress.  There  is  abundant  evi- 
dence as  to  its  value  in  nymphomania.  As  an  adjuvant  to  other  physical 
and  moral  measures  of  relief,  the  Bait  may  be  used  with  satisfaction 
in  men  suffering  from  masturbation.  In  nervous  symptoms  occurring 
at  tho  time  of  the  menopause  or  complicating  uterine  disease,  and  in 
the  peculiar  traiu  of  morbid  phenomena  arising  from  the  forced  sup- 
pression of  tho  sexual  fuuctiou  ju  vigorous  individuals  of  either  sex  to 
ivfaom  circumstances  have  denied  marriage,  the  bromidos  have  almost 
A  "unique  power." 

Dr.  Cb.  Bernard  (The  Ciinic,  8opt.  1874;  ij\)m  Bulletin  Gen.  de 
Therap.')  affirms  that  bromide  of  potassium  in  doses  of  from  twenty 
to  Torty-fiTc  grains  a  day  removes  with  marvellous  quickness  mcdarial 
enlargements  of  the  spleen. 

Aduinistbation. — I  havo  known  half  an  ounce  of  the  bromide  to 
be  taken  at  ooco  without  inducing  any  serious  symptoms ;  and  in  severe 
acute  cosee,  as  in  tetanus  and  strychuiuo- poisoning,  it  ia  perfectly  safe 
to  administer  two-drachm  doses  at  short  iutorvals,  as  the  case  may  re- 
quire. Almost  all  the  indicatioos  for  tho  use  of  Ibu  bromide  aro  best  met 
by  the  so-called  continuous  dose, — i.e.,  by  the  administration  of  so  much 
So  the  twenty-four  hours  until  an  oITcct  is  induced.  Tlius,  in  epilepsy, 
balT  a  drachm  may  be  given  four  times  a  day,  to  be  increased  to  one 
drachm  (half  an  ounce  a  day)  if  necos^ary;  alihough  as  little  of  the 
remedy  as  will  »>afflce  to  prevent  the  recurrence  of  tho  fit  must  bo  used, 
yet  any  amount  necessary  to  do  thi^  should  be  given,  unleae«  bromism 
be  produced  before  the  paroxysms  aro  arrested.  The  remedy  must  be 
exliibitod,  in  a  solution  fVocly  diluted,  after  meals.  In  some  cases  it 
causes  diarrhcoa,  which  may  generally  be  checked  with  small  doeea  of 
opium.  It  is  essential  in  epilepsy  and  other  chronic  disorders  to  per- 
oisL  in  the  continuous  administration  of  the  bromide,  it  may  be  for 
yean ;  and  it  is  remarkable  how  rapidly  the  symptoms  of  long-continued 
bromism  subside  upon  the  withdrawal  of  the  drug.* 

*  Dr.  Cb.  Titt  eUtni  thkl  muiy  of  Uii  dbAgtMnble  ijmptoma  of  brotnlim  An  due  to 
tba  (liMarbADn  hy  it  of  Ihe  ■llmuiUrj  cwnKl,  antl  are  |ir«vonled  by  tbe  dxil;  exbibiliun  at 
foar  gmaniM  of  bet«-aftpbtbol  kikI  toar  gnint  of  tho  i&lkjUta  of  bifmnlh,  whicb  dotea  m 
ban*  tat  lunDUta  ■ttbonl  mny  lDaonrnii«Da^  luiiuwUj  with  nsrb  benefit  totba  »pp«tit*  uid 
dlfMtiM  {ITatuf.  /cffMy.  d.  U  S<ilp4ir.,  1890). 
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AMMONH   BROMIDOM-AMMONraM   BROMIDB.    U.S. 

According  to  the  TT.S,  Phannacoposia,  this  salt  should  be  prepared 
by  tho  proctpitation  of  the  (Veahly -made  solation  of  the  bromide  of 
iron  by  water  of  anmiomn,,  the  desired  salt  romoining  in  iolution.  Tl 
may  bo  obtainod  in  colorleas  crystals,  but  goneially  occurs  in  a  granular 
powder,  which  bocomos  yellowish  on  exposure.  It  has  a  saline,  pun- 
gent taste,  is  readily  soluble  in  water,  sparingly  bo  in  alcohol.  When 
mixed  with  mucilage  of  starch,  if  chlorine-water  be  added  it  becomes 
yellowish  brown;  a  bUio  tint  would  indicate  the  presence  of  iodine. 

Phtbiolooical  Action. — ^Tho  physiological  action  of  the  bromide 
of  ammonium  has  not  as  yot  been  fully  investigated  ;  but  cur  present 
knowledge  indicates  that  while  in  many  i>uiiitt>i  it  resembles  tlmt  of  ths 
corresponding  f^alt  of  potassium,  in  others  it  diifers  essentially  from  tb« 
latter.  According  to  Dr.  N.  llistroff  {Reichert's  Archiv,  1868,  p.  723), 
when  two  decigrammes  are  administered  to  a  ftx>g,  a  period  of  quietude 
and  lessened  irritability  is  induced,  which  artor  fifteen  or  twenty  min. 
utee  gives  place  to  violent  tetanic  convulsion.  Later,  all  excitability 
is  lost,  BO  that  even  burning  calls  forth  no  recognition;  the  fVog  Ilea 
in  whatever  position  it  is  placed  in,  the  spasms  become  more  violent, 
and  death  ensues.  Similar  phenomena  have  been  witnessed  by  both 
Bistroff  and  Amory  (^Bromule  of  Potassium  and  Bromide  of  Am/jio- 
niwm,  Boston,  1872)  in  tho,  rabbit  and  the  guinea-pig,  although  in  one 
of  Dr.  Amory's  cxporimcnta  tho  guinea-pig  died  without  convulsions 
having  boon  noted.  The  curious  abolition  of  redox  action  and  of  aeu- 
sibility  conaeutaneoualy  with  tho  occurrence  of  violent  convulsions  was 
noted  frequently,  and  death  seems  always  to  have  resulted  fVom  aa* 
phyxia.  In  the  experience  of  Dr.  Bistroff,  moderate  nun-fatal  doM8 
produced  only  weakness  and  uncertain  movements  in  the  rabbit. 

Bromide  of  ammonium  appears  to  exert  very  little  tufluenco  upoa 
the  peripheral  motor  apj^aratus.  Amorj^  has  seen  the  nerves  rotain 
their  power  of  conductiun  after  having  been  placed  in  a  *'  strong  solu- 
tion ;"  and,  according  to  Dr,  Bistroff,  muscles  retain  their  irritability 
after  soaking  five  minutes'  in  a  ten-percent,  solution.  According  to 
the  latter  observer,  the  heart  always  continued  beating  after  death  fVom 
the  drug,  and  the  heart  removed  fVom  the  batrachian  and  laid  in  a  ton- 
por-cent.  solution  did  not  in  any  degree  lose  its  normal  activity.  Bven 
a  twenty-per-cent.  solution  dropped  upon  the  bared  heart  produced  only 
a  momentary  arrest  of  tho  ventrit-uiar  systole.  On  the  other  hand,  Dr 
Purser  asserts  that  the  heart  is  soon  arrested  iu  diastole  in  poisoning 
by  this  salt,  and  that  the  nerves  and  muscles  also  lose  their  irritability 
Booner  than  aflur  poisoning  by  bromide  of  potassium. 

The  subject  certainly  needs  f\irther  investigation ;  but  it  seema 
mo  moat  probable  that  bromide  of  ammonium  exerte  less  influence  upo' 
the  muscles  than  does  bromide  of  potassium,  but  that  iu  other  respects 
their  actions  are  very  similar.     The  experiments  of  Amory  indicate 
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that  the  ammonium  snlt  affects  tcmperaturo  and  acts  od  tbo  capillarios 
in  the  BAme  way  as  that  of  potassium,  and  that  it  is  also  oliminatod  in 
a  similar  manner.  The  experimenta  of  Dr.  Bistroff  show  that  in  tho 
cat,  at  leaat>  bromide  of  ammouium  has  no  especial  inflacnce,  aa  has 
been  asaertod,  upon  tho  superior  laryngeal  norvcd. 

Therapkutics. — Bromide  of  ammonium  is  capable  of  fVilfilling  all 
the  indications  for  which  the  bromido  of  potaasinm  is  used,  and  tho 
combination  of  it  with  the  brornido  of  ptjta«siiira  waa  especially  recom- 
mended in  epilepsy  by  BrownS^uard  ;  although  Kchoverria  i^Epifep$y, 
p.  31G)  aR<ierta  that  the  combination  is  not  superior  to  tho  potassium 
bromide,  Profoasor  Clark  coincides  with  Brown-Sequard,  and  my  own 
wcperionce  is  Teiy  poeitive  that  it  does  not  produce  so  readily  acne, 
rash,  and  other  of  the  more  dtaagreeable  symptoms  of  bromigm.  Tho 
combination  of  the  bromide  of  ammonium  with  antipyrin  (thirty  to 
seven)  has  yielded  to  mo  In  epilepsy  results  mucli  superior  to  thoso 
obtained  with  the  potassium  salt.  The  ammonium  bromide  is  a  Uttlo 
more  irritant  than  tho  potassium  wit,  and  should  always  be  given  well 
diluted.  It  has  been  especially  used  by  authority  iujTerfiiMi't,  and  by 
Dr.  J.  U.  Da  Costa  in  acute  rheumatism.  A  hall-drachm  may  be  given 
two  to  four  times  a  day,  according  to  the  exigencies  of  tho  caso. 

Sodium  BaomrR,  U.S.,  closely  resemhlca  in  appearance  bromide  of 
potasoinm,  and  has  boon  supposed  by  Voisin  to  havo  closely  similar 
physiological  and  Iherapeutic  properties.  On  the  other  band,  M.  J.  Y 
Laborde  stAtos  (Id  bin's  JovmnI,  1808,  p.  560)  that  in  double  tho  toxic 
dose  of  bromide  of  potassium  he  has  found  that  it  does  not  produce 
any  charactoriatic  symptoms  in  tho  frog,  the  guinea-pig,  or  tho  dog,  and 
leavca  the  animal  perfectly  healthy. 

By  clinicians  tho  drag  has  been  used  to  a  considerable  extent.  Dr. 
Meredith  Clymor  (JWw  York  Med.  World,  October,  1871)  claims  that  it 
will  arrest  epilepsy  without  producing  tho  unpleasant  cerebral  symp- 
toms of  bromiitm.  He  gives  twenty  grains  throe  times  a  day.  Profea- 
sor  Hammond  (iVew  York  Medical  Journal,  Dec.  1871)  asserts  that  in 
epilepsy  it  is  in  no  wise  superior  to  the  potassium  salt,  but  claims  that 
its  hypnotic  power  is  much  greater.  M.  E.  Decaisne,  as  tho  result  of 
the  trial  of  tho  drug  in  twenty-seven  cases  (epilfpsj/^  chorea,  hysteria), 
asserts  that  its  action  is  the  same  as  that  of  tho  potassium  salt,  except 
that  instead  of  causing  diarrhcca  it  constipates  {Comptes-IUndus,  No.  IT, 
1870).  Notwithstanding  this  testimony,  my  own  experience  ia  in  accord 
with  the  physiological  teachings,  that  bromide  of  sodium,  although  not 
tne  fVom  therapeutic  value,  is  not  equal  to  bromide  of  potassium  in 
subduing  nervous  excitation,  and  is  in  do  wise  superior  to  it, 


Ltrnirv  Bromidb,  U.S.,  was,  I  believe,  first  empbyod  ih  modi< 
cine  by  Dr.  Gibb  (^Sritish  Association  for  the  Advancement  of  Science, 
1864),  who  recommondod  it  as  gently  tonio  and  sometimes  diuretic. 
He  osed  it  in  very  small  doses.    Attention  was  first  called  to  its  em* 
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ploymont  in  norvons  flffecttons  by  Dr.  S.  Woir  Mitchell,  who  sUtod 
\Amer.  Journ.  Med.  Sci.,  Oct.  1870),  fts  tho  rosnlt  of  his  esporionce,  that 
when  admin iBtorod  to  tho  iimonnt  of  half  a  drachm  to  oue  drachm 
daily,  it  acts  in  some  easos  of  epilepsy  after  bromide  of  potassium  has 
fhilcd,  and  (hat  it  io  generally  efficient  in  about  one-half  the  doso  of 
that  Bait ;  also  that  \Xa  hypnotic  action  ie  much  more  decided.  Professor 
Clai'k  {he.  cit.,  p.  Ill)  condrms  these  observations.* 

UrDROBROuic  Acid. — A  Bolution  of  tho  gaseous  compound  of  bro- 
mine and  hydrogen  in  water  was  first  employed  as  a  therapeutic  agent 
by  Dr.  Wado  i_Peninsular  Journ.  Med.,  Feb.  1875).  Dr.  E.  T.  Rcichert 
{Bost.  Med.  and  Sttrg.  Journ.,  civ.  505)  found  thai  its  action  upon  the 
nervous  system  and  the  circulation  is  almost  identical  with  that  of 
broratdo  of  polaasinm  ;  but  Its  influence  upon  the  brain-cortex  wan  not 
Btndiod.  MofJorafe  do.teB  caused  snmo  temporary  elevation  of  tho  blood* 
pressure,  which  Dr.  Rcichert  attributes — without,  as  I  think,  sufficient 
evidence — to  x'aso-motor  spasm  of  peripheral  origin.  Large  doses  wore 
directly  paralyzant  to  the  heart  and  to  a  less  extent  to  the  voluntaiy 
muscles.  Reflex  action  is  suspended  by  the  acid  in  the  fVog,  and  all 
portions  of  the  s])inal  cord  and  nerves  are  depressed  by  the  poison; 
but  Dr.  Reichert  presents  experimental  facts  which  indicate  that  the 
Bonsory  portions  of  tho  cord  and  the  sensory  nerves  are  affected  bofore 
the  motor  system  by  hydrobromio  acid  as  they  are  by  the  bromidos. 
A  long  series  of  trials  which  I  made  with  hydrobromio  ncid  in  the 
Epileptic  Wards  of  the  Philadelphia  Hospital  determined  that  tho 
officinal  acid  in  equivalent  doses  acts  very  much  as  does  tho  bromide 
of  potassium,  but  is  distinctly  more  irritant  to  tho  stomach,  and  Ie« 
apt  to  produce  an  eruption  of  oone  or  muscular  depression.  It  may 
bo  used  ftlono  in  tho  troatmont  of  epilepsy,  but  the  combination  of  it 
with  the  bromide  has  seemed  to  mo  tho  best  form  of  administration: 
the  largo  dose  required,  when  it  is  given  by  itself,  in  most  cases  irritates 
tho  stomach  too  mach.  Under  ali  circumstances  it  must  be  well  diluted. 
TIio  officinal  dilute  hydrobromio  acid  (Acidun  Hj/drobromicum  I>ilutum. 
U.S.)  represenls  in  each  drachm  nine  grains  of  bromide  ol'  potassium, 
and  may  bo  given  in  oiio-half-  to  one-fluldounce  doses  in  a  tumblerful 
of  swoetoucd  water. 


Bbohai.  IItdrate. — ^Thla  subatancc,  which  has  been  looked  up 
until  recently  merely  as  a  chemical  cui'iosity,  is  formed  by  the  aotioa' 
of  bromine  upon  alcohol,  the  alcohol  being  first  converted  into  alde- 
hyde by  losing  two  atoms  of  hydrogen,  and  the  bromine  then  repbcing 
the  remaining  thro©  atoms  of  hydi-ogon.  Tho  physiological  effects 
of  broDial  hydrate  have  been  ospeoioUy  investigated  by  Drs.  John  G. 


*  For  hroMtdf  o/  line  Kiitl  cadmium,  no  £c  progrit  Uid.,  1877 ;  for  AydroiromiV  4tkrr, 
RMm't  /ffMriMl,  Wt,  L*  Pn>fri*  MtJ.,  1877. 
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McKendriek  {Edinb.  Med.  Journ.,  Julj*,  1874),  E.  Stoinauer  (VircJuno't 
Archie,  Bd.  lix.  p.  65),  Habutcau  {Gaz.  Sebdom.,  t.  xIUJ.  p.  681),  and  Br. 
Cbroetowski  {Uofftnann  und  Schtoalbe's  Jahresb.,  1881.  197).  After 
largo  dosds  death  occurs  in  a  vary  few  mlnutcB,  with  eoatraction  of  the 
pupil,  dyspncea,  and  convulsions.  Aflor  auialler  amounts  (thnio  grains 
in  a  rabbit  of  throo  or  four  pounds'  weight)  tho  pymptoma  are  sueccs- 
sivuly  restlossaeaSf  dilatation  of  superficial  vciwels,  contraction  of  the 
pupil  gradually  increasing  to  a  maximuni,  enormous  secretion  f^-om 
tho  buccal  and  nasal  mucous  membranes,  greatly  iucroasod  rapidity  of 
nwpirations,  deepening  paralysis,  coma,  lessened  fVcquency  of  rcepira* 
(ions,  aiift!stliti:^ia,  convulsions,  and  death  fVom  failure  of  respiration. 
Chrufttowski  finds  that  tho  drug  acts  directly  upon  tho  hoart-muscl« 
and  uxcito-motor  contros,  and  much  more  powerAiUy  than  does  chloral. 
The  peripheral  vaso-niotor  apparatus  was  apparently  not  affectod  by  it. 
What  knowledge  we  have  of  it«  physiological  action  does  not  indicatn 
remedial  value,  and  oUnical  experience  with  it  is  still  wanting. 

Beohids  op  Gold. — Dr.  Goubert  elaima  that  tho  bromido  of  gold  is 
the  moat  successful  of  the  bromides  in  the  treatment  of  epilrpsy  and 
the  moro  severe  forms  of  migraine,  having  a  more  permanent  dToct 
thao  the  other  preparations;  and  Shlcherbak,  in  a  norioH  of  oxpori- 
menls  upon  the  lower  auimal»,  fjund  that  the  gold  bromide  in  doses 
of  0.1  to  0.2  to  tho  kilogramme  bad  a  very  pronounced  effect  in  inhibit- 
ing the  cortical  motor  centres.  Tho  allege<I  superior  activity  of  the 
gold  bromide  can  hardly  bo  dependent  solely  upon  the  bromine  in  it, 
since  Shtcherhnk  found  that  it  was  about  six  times  as  6ti^>ng  aa  the 
bromide  of  potassium  in  its  action  upon  the  psycho-motor  centres, 
mithough  it  contains  only  55  per  cent,  by  weight  of  bromine,  whilst 
the  sodium  bromide  contains  77.7  per  cent,  and  tho  potassium  salt  67.2 
per  cent,  Goubert  gives  it  to  the  adult  in  doses  of  eight  milligrammes, 
gradually  increased  to  twelve,  administered  in  dilute  solution, 

AMTL  NITRIS-AMTL  NITRITE.*  U.S. 
Nitrite  of  amyl  was  discovcrod  by  the  French  chemist  Bnlard  {An 
naUs  de  Chimie  et  de  Pkye.,  xii.)  in  1844,  and  the  attention  of  physi- 
ologists was  called  to  it  in  1859  by  Gutbrio;  but  it  was  not  until  1805 
that  Dt.  Eichnrdson,  of  London,  introduced  it  to  the  notice  of  tho  pro 
foBsion.  It  is  a  yellowish,  oily,  very  volatile  liquid,  of  a  very  pono- 
traling,  persistent,  fVuity  odor.  It  is  prepared  by  the  action  of  nitrio 
acid  on  amylic  alcohol,  or,  as  it  is  commonly  called,  Aisol  oil. 

*  Acrtoni**  HA#r  or  Itrlifiry  amifl  »itritt,  k  caixtur«  of  ■m;-!  niUitd  uid  Uft-bntjrl  iiUrIt«, 
hM  b««n  to9vi  bjT  I.auiliir  JJranlun  ftad  T.  J.  Bokeab«v  to  tot  tt^rj  mmh  m  d»M  tho  orAia^ry 
MMjl  Bitrito,  tXMpt  Ih&t  ill  effooti  kr«  tomawbkt  mon  iktwlj  davetofxd  uH  %n  mon  p*rm^ 
D«at.  Il  U  nol  pruvtKl  to  b«  murk  (t»blo  thui  tht  ttnliiur;  amy)  sitrita  wid  hu  no  adirkala^M 
■r«r  Ibe  lalt«r.  Awordinit  ta  ProlcttoT  Dunitan,  nllriU  of  amyl  of  catDmarc«  ii  ehemkaUy 
■  mlxlon  tit  m  and  $  tjajl  altrltoa,  iio-butjrl  nltrit*,  «bjrl  oltriM,  ud  propjr]  DitriU  {St. 
Jlankcli>mtv't  ffowpital  Ktptrt,  2B,  1893). 
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Phtsioloqioal  Actios. — Nitrite  of  amyl  can  be  absorbed  by  anj 
surOuiO  except  the  akin,  but,  on  account  of  its  rolatility,  has  hitherto 
been  used  in  man  chiufly  by  inhalation.  Owing  to  the  phyBicnl  prop 
orty  just  mentioned,  itn  action  is  extraordinarily  quick  and  very  tran- 
sient, it  being  absorbed  and  eliminated  with  great  rapidity. 

The  moat  prominent  Bjrmptoms  induced  when  it  is  inhaled  by  a  man 
in  moderate  quantities  are  a  sense  of  great  fulness  and  distention  of  the 
head,  amounting  at  last  to  severe  pain,  and  accompanied  by  intenfle 
flushing  of  the  face,  a  deep,  labored  respiration,  and  an  exceedingly 
rapid,  violent  action  of  the  heart.  The  sutrcession  of  these  phenomena 
Is  so  rapid  that  often  they  seam  to  be  simultaneous ;  hut  it  is  said  that 
the  cardiac  disturbance  is  sometimes  very  distinctly  maoifost  before 
the  other  symptoms.  It  has  been  noticed  by  Peck  and  confirmed  by 
Ladendorf  that  objects  look  yellow  to  a  person  fully  under  the  influ- 
■noa  of  the  drug.  After  poisonous  doses  the  symptoms  have  been 
groat  pallor,  dilatation  of  pupils,  Qxoeasive  muscular  relaxation,  slow, 
scarcely  perceptible  pulso,  and  irregular  respiration  {Ajner.  Journ.  Pharm., 
18S1,  137).  In  n  ease  reported  by  Dr.  Strahan  (Journ.  Ment.  Sci.,  xxi- 
252)  a  hypodermic  injection  of  ton  minims  of  a  ten-per-cent.  eolution 
of  nitrite  of  amy]  was  followed  in  a  minnte  and  a  half  by  two  suocos- 
Bive  fUrious  epileptic  convulsions,  each  preceded  by  arrest  of  respiration 
and  of  the  htjart'a  action.  Dr.  J.  Rocscn  reports  a  case  in  which  an 
epileptic  man  took  upon  a  full  stomach  about  throe  drachms  of  nitrite 
of  amyl  (by  calimation).  The  e.xpt:ctod  epileptic  attack  did  not  occor, 
and  the  only  symptoms  which  wore  produced  were  violent  vomiting 
(^Centralb.  JUt  KUn.  Med.,  1888).  In  George  E.  Shoemaker's  caae  n 
drachm  caused  great  weakness,  cyanosis,  and  very  feeble,  slow,  intermit- 
tent pulse  (Med.  JVViri,  1853.  i.). 

In  the  lower  animals  the  first  stage  of  tbe  action  is  like  that  jnst 
described  in  man.  Afler  this  the  breathing  becomes  violently  hurried 
and  panting,  progressive  muscular  weakness  and  diminution  of  reflex 
activity  onsuo,  and  finally  death  from  failure  of  respiration,— aonsatioo 
and  consciousness  being  preserved  almost  to  the  last. 

A  very  peculiar  symptom  is  that  a  long  time  before  death  tho  arterial 
blood  becomes  of  almost  the  same  color  as  the  venous  blood.     Con- 
vulsions are  sometimes  present ;  but  in  my  experience  moro  ofton  the^^ 
animal  is  exceedingly  quiet  throughout  tho  poiaooing.  iH 

Mabornto  experimental  studies  of  tho  action  of  nitrito  of  amyl ' 
upon  the  circulation  in  animals  have  boon  made  by  Dr.  T.  Lauder 
Brunton  (Joum.  of  Anat  and  Fhysiol^  vol.  v., — BericMe  der  Math.-Pht/a. 
Classe  d.  k.  sacks.  Qesellschaft  f.  Wissensch~,  1869),  by  myself  (Anier. 
Journ.  Med.  Sci,  July,  1871),  and  by  Dr.  Amoz-Droz  (Archives  dt  Phy- 
siol. ^Wm.  et  Pathol.,  Sept,  1873,  p.  4G7).  The  results  are  bo  uniform 
and  in  such  accord  that  thoy  must  bo  accepted  aa  proved  facta. 

Circiihition. — It  has  boon  found  by  all  three  observers  just  mentioned 
that,  although  the  pulse  is  very  much  increased  in  ih^quency  sometimes 
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fVom  the  very  beginning,  the  art«rial  pressure  is  diminishod,  and  finally 
u  reduced  almost  to  zero,  and  that  the  &11  of  pressure  occurs  equally 
after  section  of  the  vagi  ati  at  other  timea,  Aa  the  number  of  heart- 
beftta  in  the  aninjiired  animal  is  increased  rather  than  dimintftbod, 
while  the  strength  of  tbo  individual  beat  ix  not  perceptibly  lessoned, 
it  is  evident  that,  at  least  in  the  early  stages  of  the  poisoning,  the 
diminution  of  arterial  tension  is  not  cardiac  in  origin,  but  must  be  due 
to  dilatation  of  the  capillaries.  This  conclusion  is  confiiined  by  an 
experiment  of  Bninton,  who  found  that  if  the  descending  aorta  was 
tied  up  high,  no  perceptible  fall  of  pressure  was  produced  by  the  inba- 
Ution  of  the  amyl  aalt  until  very  late  in  the  poisoning,  when  the  heart 
ittelf  was  acted  upon  by  the  drug ;  abio  by  the  fact  noted  by  Br.  Ames- 
I>ror  and  by  Gaapy  [Virehow's  Archiv,  Ixxv.  310),  that  the  vessels  of 
the  rabbit's  oar  and  of  the  frog's  web  can  be  seer  to  dilate  when  the 
salt  is  inhaled.*  That  dilatation  of  the  vessels  takes  place  in  man,  as 
ireU  as  in  the  lower  animals,  is  shown  by  the  flushing  of  the  face,  as 
well  as  by  the  enlargement  of  the  retinal  vessels,  noted  by  Dr.  ChaB. 
Aldridgo  (  West  Riding  T/unatic  Rep.y  toI.  i.  p.  18V). 

An  interesting  question  which  here  arises  is,  whether  the  dilatation  is 
centric,  dno  to  an  action  on  the  vaso-motor  nerve-centres,  or  peripheral, 
due  to  a  direct  action  on  the  muscular  coat  of  the  arterioles.  I  bo- 
lievo  it  mnst  be  peripheral,  and  not  centric,  In  it«  origin,  since  both  in 
my  own  experiments  and  in  those  of  Bninton  it  occurred  aflor  the 
arterioles  had  been  separated  from  the  vaao-motor  centres  by  division 
of  the  cord.  This  fact  appears  to  prove  that  the  fall  of  arterial  press- 
ure is  duo  to  a  direct  paralyzing  action  of  the  drag  opon  tbo  coats  of 
the  arterioles, — a  conclusion  onfirmed  by  our  knowledge  of  the  local 
action  of  the  nitrite  upon  muscular  tissue. 

Berahoim,  however,  assorts  that  this  cannot  be  so,  and  that  the 
dilatation  must  be  solely  due  to  an  action  upon  the  vaso-motor  centres, 
because  he  found  that  gnlvanizntion  of  the  cervical  sympathetic  still 
caused  contractions  in  the  vessels  of  the  oar  of  a  rabbit  to  which  nitrite 
of  amyl  had  been  given.  As  pointed  out  by  Pick  {Centralbl.  /.  Med. 
WiiteM.,  Ko.  55,  1873),  Bcrnhoim's  exporimeut  does  not  warrant  bis 
conclusion.  It  only  shows  that  the  muscle-fibres  in  the  walls  of  the 
vesseb  are  not  bo  completely  paralyzed  as  to  be  unable  to  respond  to 
very  powerful  stimuli.  Dr.  "W.  Filehne  (Pftuger^s  Archiv,  Bd.  ii.  p.  478  ) 
disaents  fVom  the  view  hero  taken  ;  but  it  seems  to  me  that  the  fall  of 
arterial  preasm*e  after  paralysis  by  section  of  the  vaso-motor  nerves 

*  A  noUworth;  Out  ajt«rt«<J  by  AmU'Droi  U  that  Kn«r  »  long  p«rlod  o(  di]KtiUi«ia  the 
matli  eoatrmot  ftcain,  Nlietli«r  tlie  inh&l*li>)n  b«  oantinawl  or  not.  I  thiok  tb«  «Xpl*n»liao 
af  tbil  U  limply  that,  owing  to  Uio  vatatility  of  tb*  liitxit«,  It  •OOD  &1I  weapM  from  the  dottU 
at  lint  on  whieh  it  It  piMed  tor  InhaLitloii  -,  kn  Bi|tliui«tlan  (tronitl  j  oaoAraied  hj  ft  itfttmisiit 
of  Dr.  Amoi'Dro«,  th^t  in  thtt*  fluM  r  new  lahKlktioo  «m  followod  hf  dUitalioti  m  befor*. 
Anus-DnM  ■ay*  onlj  the  wt«rlolM  dltalt^  but  Smji;  fbuod  thkt  both  »rt«Tio)M  anJ  vein*  mmn 
■JTected. 
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absolutely  prorea  that  the  drug  acts  locally  upoa  the  artcrinl  coftts.  It 
18,  however,  very  prohable  from  the  general  Bedatiro  effect  of  the  di 
npon  the  motor  centres  that  it  acta  also  upon  the  vaso-motor  centres; 
and  when  the  local  fluahinr^  caused  by  small  dosea  of  the  poison  are 
homo  in  mind,  this  probability  is  greatly  enhanced.  FilehDO  affirms 
lliat  when  to  animals,  whose  lungs  were  exposed,  inhalations  of  the 
nitrite  wore  given,  the  change  of  color  was  not  nearly  bo  groat  a*  to 
the  oars,  and  that  if  the  sympathetie  had  been  doetrayed  in  the  neck 
in  a  mbbit,  and  tho  nitrite  of  amyl  exhibited,  the  vesaels  on  the  un- 
wounded  side  actually  became  larger  than  those  of  the  opposite  ear. 
The  answer  to  these  results  ia,  that  opening  tho  chest  must  dcroogo 
most  profoundly  the  pneumonic  circulation,  and  that  all  observations 
upon  tho  comparative  size  of  vespels  are  very  apt  to  be  mere  gucas- 
work  when  the  change  is  filigbt  Moreover,  in  Schullor's  experimenta 
(^Berlin.  Klin.  TVochenschri/t,  No.  26,  1874),  after  deBlrnction  of  the  cer- 
vical sympathetic  in  a  rabbit,  iulmlationa  of  the  nitrite  produced  still 
further  dilatation  of  the  vessels  of  tlie  ear.  Br.  Atkinson  {Joum.  Anat. 
and  Physiol,  xxii.)  and  Dr.  D.  J.  Leech  (Lancet^  189.3,  vol.  i.)  have  each 
found  that  tho  nitrite  enormomdy  icicrcasea  the  flow  of  blood  Mnim 
which  is  being  forced  by  a  steady  proesuro  through  the  decapitated 
tortoise,  or  througb  a  recently  excised  kidney;  a  solution  1  in  10,000 
ba<l  a  distinct  effect  in  widening  the  hlooil-paths.  In  conclusion,  it 
seems  to  me  established  that  nitrite  of  amy]  does  act  locally  en  the 
coats  of  the  arterioles,  although  it  may  at  the  same  time  influence  the 
vaso-motor  centres. 

In  man  the  pulse-rate  is  enormously  increased  by  nitrite  of  amyl. 
In  animals  tho  amount  of  the  increase  varies,  but  in  tho  higher  groups 
tho  rule  appears  to  bo  increase  of  tho  pulso-mte,  which  is  especially 
decided  in  tho  dog.  Filohne  {Pfiuger'9  Archiv,  Bd.  ix.  p.  490)  has  by  a 
single  very  ingenious  oxperimont  apparently  Bho\vn  that  tho  accelera- 
tion is  duo  to  a  depressing  influoneo  upon  the  inhibitory  centres.  He 
divided  tho  par  vngum  in  a  rabbit,  employed  an  electric  current  to  tho 
severed  nerves  of  sufficient  strength  to  bring  the  pulse-rate  to  normal, 
and  found  that  the  amyl  salt  was  powerless  to  affect  tho  rapidity  of 
tho  cardiac  action.  Certain  experiments  pcrfonncd  by  Mayer  and 
Friedrich  (Arch./.  Exp.  Path.  u.  Pharm.,  v.  C3)  confirm  that  of  Filehne. 
It  is  known  that  sudden  asphyxia  slows  the  pulse  by  exciting  the  in- 
hibitory centre.  Mayer  and  Fi-iedrjch  found  that  this  action  is  pre- 
vented by  the  inhalation  of  the  amyl  salt.  Thun,  again,  they  found 
tliat  when  by  compression  of  the  arteries  the  blood  was  provontod 
A-om  going  to  the  head,  the  nitrite  did  not  increase  the  rapidity  of  the 
pulse,  and  also  determined  that  the  reflex  inhibitory  slowing  of  tho 
heart  by  irritation  of  a  sensitive  nerve  is  prevented  by  nitrite  of  amyl 
Further,  in  dogs  with  a  powerful  cardiac  inhibitory  appaiatus  the 
primary  influence  of  the  nitrite  is  more  marked  than  it  is  in  rabbits, 
whose  puQumognstrica  are  very  feeble.    The  sudden,  thumping  action 
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of  the  heart  so  prominont  in  man  when  the  nitrit«  is  inhaled  is  thero- 
foro  probably,  at  least  in  part,  duo  to  depression  of  the  inhibitory 
apparatus.  There  is,  however,  as  pointed  out  by  Dr.  Itciohort  (N.  Y. 
Med,  Journ.,  July,  1881),  much  reason  for  believing  that  in  small  dosoA 
the  nitrite  acts  primarily  as  a  stimulant  to  the  heart.  Lauder  Brunton 
long  ago  disooTored  that  if  the  aorta  be  compressed  so  as  to  eliminate 
En  great  part  the  influence  of  the  voso-motor  system,  the  nitrite  causes 
rise  in  the  arterial  pressure ;  and  it  ia  pcrfcclly  possible  for  an  excossivo 
beort-actioD  to  be  more  than  ncutrulUo<i,  »o  far  aa  the  arterial  pressuro 
ia  concerned,  by  a  voso-molor  depression,  so  that  the  immediate  fall  of 
preuure  caused  tn  the  normal  animal  by  the  nitrite  is  not  proof  that 
the  heart  may  not  bo  stimulated.  In  Dr.  Gt.  A.  Atkinson's  (Jvurn.  Aaat 
and  Pkt/siolog.,  vol.  xxii..  1SS8)  experiment*,  1  part  of  tho  nitrite  in 
20,000  produced  a  aiiglit  increase  in  the  working  power  of  the  cuL-uut 
frog's  heart  (Williams's  apparatus)  ;  1  in  10,000  caused  a  rise  for  four  or 
five  minutes,  followed  by  a  full;  smaller  and  larger  amuunle  limn  theau 
had  either  no  effect  or  loesened  the  htiart'a  action.*  It  eoema,  there- 
fore, that  our  present  physiuloglcal  uvidence  justiGea  the  belief  that 
very  small  quantiliee  of  nitrite  uf  itmyl  primarily  stimulalo  the  heart, 
although  it  is  demonstrated  that  in  moderate  or  large  amounts  ibo  drug 
respectively  depresses  or  paralyzes  the  hcart-muecle. 

Nervous  System. — I  have  found  (loc.  cit.),  as  the  result  of  numerous 
ezporimonts  made  in  tho  ordinary  methodri,  that  the  diininuLion  of 
reflex  activity  and  of  voluntary  motion  which  undoubtedly  occura  in 
toxffimia  from  tho  agent  now  under  consideration  is  chiefly  spinal  in  ita 
origin  ;  since  after  death  the  nerres  and  muscles  promrvo,  though  in  an 
impaired  condition,  th<->ir  functional  power.  On  tho  motor  centres 
of  tho  cord  the  nitrite  aet^  as  a  direct  and  powerful  depreRsant,  at  tho 
some  time  that  it  exerts  a  similar  but  much  loss  pronounced  influence  on 
the  nerves  and  muscles,  decreasing,  but  not  destroying,  thoit  functional 
life.  The  diminution  of  reflex  activity  is  never  preceded  by  a  stage  of 
functional  excitement.  In  some  animals  convulsions  do  occur,  ospo< 
oially  when  tho  drug  is  administered  by  inhalation  ;  but  they  are  in  all 
pi-obabllity  cerebral,  not  spinal,  and  due  to  the  asphyxiating  influence 
of  the  poison.  Over  the  sensory  nerves  and  centres  nitrite  of  amyl 
has  but  litllo  power.  They  are  among  the  bat  portions  of  the  body  to 
he  afTucted,  sensation  being  intact  until  near  death :  so  that  the  drug  is 
in  no  sense  an  anoistbetic.  Mayer  and  Friedrich  assert  that  at  first 
nitrite  of  amyl  increases  the  rapidity  and  depth  of  the  respiration  by 
stimulating  the  rcspiratorj'  centres.  Whether  this  be  or  be  not  correct, 
it  is  certain  that  later  the  respiratory  centres  are  greatly  depreaeed, 
tho  breathing  becoming  both  slow  and  shallow,  and  death  finally  occors 
from  paralytic  asphyxia  of  centric  origin. 

*  TtKra  it,  bovcver.  Hill  mueh  UDMrUint;  *b<]ut  lh«  ai*(ter.  Or.  D.  J.  Ltch  sAnn* 
Ibftt  1  ia  lO.OOD  kIw«j*  qnieken*  and  WMkcoi  tbe  bakt  of  lbs  iiolkle4  trcg'i  lieut  in  ■  Hay 
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Urine. — Mlimination. — Dr.  F.  A.  Uoffmnnn  found  (Iieicherf9  Archie, 
1872,  p.  747)  that  in  the  rabbit  a  hypodermic  injection  of  O.Ul  to  0.113 
grammo  of  the  drug  is  onoiigh  to  causo  dlabotos.  If  twice  this  amount 
of  tbe  amyl  salt  is  utMjd,  tho  sngar  becomes  very  abundant  in  the  ui-iue, 
and  GontinuoH  to  be  pi-osont  for  fVora  twelve  to  thirty  hour&.  Consco- 
taneouoly  with  tho  elimination  of  sugar  thoro  is  ft  great  increase  in  the 
amount  of  the  urino.  In  a  patient  under  my  c&re,  to  whom  the  salt 
wna  given  vory  fVcely,  at  no  time  could  sugar  be  detected  in  tho  urine: 
t(o  that  glycosuria  is  probably  induced  only  by  toxic  doees.  Tho  niirit« 
iti  probably  oxidized  in  tho  system,  at  least  in  part,  as  F.  Bohrmann 
{Zeitichr,  f.  Physiolog.  Chemie,  v.  233)  has  found  that  when  nitrite  of 
potassinm  is  administered  to  the  lower  nuimals  tho  nitrate  appears  is 
iho  nrine. 

Local  Action. — Kitrite  of  amy!  causes  a  progrceaive  loss  of  fuDO> 
tional  power  in  every  highly -organized  tissue  with  which  it  comos  in 
contact.  Nerve-ceutrea,  peripheral  nerves,  muscles  of  organic  and 
voluntary  life,  alt  succumb  to  it  alike.*  If  tho  contact  be  not  continued 
too  lung,  the  tis&uo  may  recover  even  ufler  a  total  suppression  of  ill 
fUiictiun, — a  proof  that  the  puiaon  exerts  uo  destructive  chemical  or 
devitalising  iuOuenco  upon  the  tissues,  such  as  that  of  sulphuric  acid 
or  veratria. 

Temperatwre. — Nitrite  of  aniyl,  in  whatever  way  exhibited,  if  given 
in  sufficient  amount,  reduces  most  remarkably  animal  temperature.  I 
have  seen  a  pigeon  perfectly  conscious  allhough  its  temperature  had 
boon  brought  down  by  this  agent  some  13"  F,  This  influence  is  u 
marked  in  fever  as  in  the  normal  condition  of  the  animal,  and  is  inde- 
pendent of  the  nerve-centres,  occurring  after  section  of  the  cord,  and 
even  after  death  in  those  cases  in  whir-.h  post-mortem  rim  or  contino- 
anoe  of  high  temperature  normally  takes  place.  1  have  also  experi- 
mentulty  determined  that  it  is  associated  with  diminished  excretion  of 
carbonic-  acid.  It  must  therefore  be  due  to  a  direct  arrest  or  check  of 
tissue^hanges  or  oxidation  within,  or  without,  tho  blood.  The  mouth- 
temperature  in  man  is  certainly  sometimes  elevated  by  the  inhala- 
tion of  nitrite  of  amyl,  but  the  rise  is  a  very  temporary  one.  W.  A. 
Jlana^sein  and  N.  Sasaeaki  {St.  Petersh.  Med.  Wodieiischr.,  1879,  iv.  392) 
found,  in  a  number  of  studies  upon  normal  and  fevered  men,  that  whilo 
tho  peiipheral  temperature  was  at  first  increased  the  rectal  temperature 
was  always  roduLod,  and  after  a  time  even  tho  surface  of  the  body  grew 
cooler.  Tho  maximum  reductiuii  was  reached  in  one  to  one  and  a  half 
hours,  and  in  a  case  of  fever  amounted  to  3^  C. 

The  vapors  of  tlio  nitrite  have  a  very  marked  influence  over  oxidft- 
tion  outside  of  tho  body,  as  is  shown  by  many  facts,  of  which  it  is  only 
necessary  bore  to  cite  the  extinguishment  of  glowing  pbosphoros  hf 


■  Aecaiding  to  Dr.  Leeeh  {Ltmdfm  Lomett,  L,  1893),  1  ia  IVOt  of  MD7I  or  MdiBm  nlthU 
ll  fkul  to  ToJunUrr  muiolM.    Th«  inrolunUr;  fibr**  %n  em  tnore  Mn*itiT«, 
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m  £qw  dnrps  of  the  amjl  salt  diffased  through  the  Jar.  It  caBnot  be 
doubted  that  within  the  economy  the  ftame  thing  occurs.  Tf,  howevdr, 
Cho  arrest  of  oxidation  wore  complete,  instant  death  fVoni  sufTocatloD 
would  result  The  true  expianation  of  the  symptoms  oTidenilj  lies  la 
diminution,  not  dostruction,  of  oxidation. 

When  an  animal  inhales  nitrite  of  aniyl,  the  arterial  and  venous 
blood  aoon  become  of  a  nearly  aniform  hue,  which  resembles  Bomewhat 
that  of  norinal  Tonous  blood,  but  is  quite  distinot  fVoni  it,  having  a 
obooolate  tint,  Koreover,  this  chocolato-colored  blood  dooe  not  assume 
(he  arterial  hue  when  shaken  with  the  air.  Dr.  Arthur  Gamgce  (^Philos. 
TVdRJL,  1868,  p.  589)  discovered  that  an  the  chocolate  color  is  assumed 
bj  the  blood  the  two  spectrum  bands  of  the  oxy haemoglobin  disappear 
and  are  replaced  by  new  bands,  nearly,  but  not  exactly,  in  the  place  of 
thoM  of  acid  hematiiL    If  ammonia  be  add[>d  to  the  chocolate  blood, 

ktbe  color  changes  back  to  a  blood-red  again,  and  simultanoously  the 
Bptetrum  lines  regain  their  normal  position.     If  a  reducing  agent,  such 
ms  sulphide  of  ammonium,  be  added  La  the  chocolate  blood,  it  is  able  to 
deoxidize  the  ox^'hromogiobin,  but,  before  doing  so,  evidently  removes 
it  from  union  with  the  nitrite,  since  the  new  bands  disappear  and  those 
of  oxyhsemoglobin  reappear  in  the  spectrum  before  the  lines  of  the  re- 
duced haemoglobin  manifeet  themselves.     Dr.  Gamgee  also  found  that 
the  nitrite  of  amyl  blood  had  lost  its  power  of  absorbing  oxygon,  or  of 
jietding  oxygen  to  the  air-pump,  and  that  carbonic  oxide  gas  added  to 
tbc  htood  did  not  expel  ozj^en  from  it.     Having  thus  determined  that 
ft  new  compound  is  formed  in  the  blood  by  the  nitrite.  Dr.  Gamgee 
tnally  succeeded  in  obtaining  it  in  a  cryBlalllne  form.    As  he  always 
upon  aaaiysiD  found  the  nitrite  in  this  compound,  he  considered  it  to  be 
I        a  niLrite-oxyhffimoglobin,     Recent  reaearehes  have,  however,  shown 
■     thai  the  spectrum  of  this  new  compound  tti  identical  with  that  of 
p     putluemugtobin  of  Hoppo-Seyler  {Zeitachr.  /.  Physiol.  Chem.,  lid.  ii.,  Bd. 
iii-M).  10  that  the  identity  of  the  two  substances  is  very  probable. 
Theee  facts  do  not  seem  to  me  to  prove  that  nitrite  of  amyl  jenteriog 

tin  to  the  blood-vessels  at  once  overpowers  the  hemoglobin  of  the  blood< 
'^O'pUscIee  and  checks  all  oxidation.    Aa  already  stated,  the  experiments 
*>''  JJr.  GamguQ  showed  coucluaivoly  that  this  new  compound  }"ieldd  up 
"**  ojcygctt  to  reducing  agents.     Further,  the  doctor  found  that  when 
^^  nitrite  blood  was  brought  into  contact  with  prepared  guatacum-paper 
*^  <^11  ozonized  it,  though  not  so  actively  aa  normal    Ii  is  evident  that 
**^  blood-corpuscles  retain  to  a  gi-eatcr  or  loss  degree  Uieir  power  of 
y^^lfling  up  ozone  to  bodies  desiring  It^  and  are  capable  of  exerting  at 
■^**t  this  portion  of  their  respiratory  function ;  further,  when  this  ozone 
^^  iSiven  up  and  the  oxybounoglobiu  changed  into  hiemoglobin,  so  far  as 
*^^  present  knowledge  goes,  the  htemoglobiu  must  absorb  more  oxygen 
"**bfc«  it  can  reuuito  with  the  nitrite.     Evidently,  then,  absorption  of 
**^gBn  must  take  place  ;  evidently  the  blood-corpuscles  must  perform 
^u-  respiratory  function ;  but  evidently  also  they  are  greatly  crippled 
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Bnd  irapaii*cij  in  the  rapidity  and  eaao  of  its  performance.     Haroio  res 
piration  is,  in  other  words,  greatly  interfered  with,  but  not  abolished. 

The  accord  of  the  rosulta  of  this  chemical  invMtigaLion  with  thoao 
arrived  at  by  a  purely  physiological  stndy  of  the  drug  is  very  striking 
and  very  beautiful,  both  tonobing  the  same  thing, — leaaoned  bat  not 
absolutely  arrested  oxidation. 

Having  ascertained  the  oxistenco  of  diminished  oxidation  In  poiaon- 
iftg  by  nitrite  of  amyl,  the  temptation  is  very  strong  to  attribute  all  the 
Bjrmptoms  produced  by  it  to  this  arrest.  I  do  not,  however,  think  that 
this  post  hoc  propter  hoo  argument  is  juBtiflablo,  for  the  following  rea- 
sons, in  the  first  place,  niti*ato  of  potassium  and  oiher  nitrates,  accord- 
ing to  Dr.  Gamgee,  aot  in  the  same  manner  upon  the  blood,  yet  the 
symptoms  caused  by  them  are  very  different  fVom  those  caused  by 
nitrite  of  amyl.  In  the  second  place,  when  arrest  of  oxidation  ia  caused 
by  deprivation  of  oxygen  (see  article  on  Nitrous  Oxide)  the  syinptoms 
are  very  different,  the  brain  aud  consciousucas  being  always  ufTccted 
before  the  centres  of  reflex  action,  whereas  under  the  influence  of 
nitrite  of  amyl  the  contrary  occurs.  In  the  third  place,  other  sub- 
stances, such  as  toxic  doses  of  alcohol,  check  oxidation,  but  do  not 
cause  the  same  symptoms  as  dinia  the  drug  under  consideration.  Tha 
obvious  inference  seems  to  me  to  be  that  nitrite  of  amyl  acts  directly 
upon  the  nerve-centres,  independently  of  il«  influence  on  Ibe  blood.* 

In  sufllcieut  dose  the  nitrite  is  poisonous  to  the  while  corpuscles; 
Atkinson  bos  found  that  1  in  1000  killa  the  corpuscles  in  fii'toen  to 
twenty  miimtcs. 

Summary. — The  dominant  physiological  aotion  of  nitrite  of  amyl  ia 
upon  the  spinal  cord  and  the  circulation.  Under  its  in6uenco  arterial 
pressure  falls  from  paralysis  of  the  blood-vessels,  chiefly  as  the  rosult 
of  a  direct  action  upon  the  muscles  in  their  wolls.  At  the  same  titno 
the  heart  is,  directly  or  indirectly,  enormously  stimulated,  the  number 
and  force  of  its  contractions  being  increased,  this  period  of  stimu- 
lation after  moderate  doses  gradually  subsiding  into  the  normal  state, 
but  after  toxic  doses  passing  into  one  of  cardiac  paralysis,  with  u  final 
arrest  in  diastole,  which  Is  due  to  a  direct  action  upon  tho  bcarU 
mtiscle  or  contained  ganglia.  Paralysis  of  motion  and  loss  of  reflex 
activity,  prominent  phenomena  of  advanced  poisouing,  are  due  to  a 
direct  action  upon  the  motor  aide  of  the  spinal  cord.  Death  results 
finally  ft*om  paralysis  of  the  respiratory  centres.  By  a  direct  action 
upon  the  red  blood-corpuscles  the  hemoglobin  is  converted  into  a  new 
compounil,  mot-hmmoglobin.  The  fall  of  tho  bodily  temperature 
probal.ly  tho  result  of  lessened  oxidation.  Locally  applied  in  conoeo-' 
truted  form,  nitrite  of  amyl  paralyzes  all  higher  tissues. 

■  1  h«vel«rt  thla  parsgrmpb  m  in  prtrious  editioni,  ftltbaaiH>  thvIaliMVAtinf  p*p«rof  Pr». 
UnoT  0.  Bins  (  Virvhiiw'i  Arehiv,  ariii.,  1889)  lafi^ts  Uat  metfaniDoglobin  11U15  bft  kd  •ctiva 
BKCDt  in  nitrite -pniNotiitig.  H«  uwrti  Ibkt  in  lb*  blMHll««a  frog  of  CahnbFim  tho  nitrttM 
produoe  ■  pntvaai  dktoomi,  dnriDg  wbioh  oeltfaer  elretiUUon  aur  rwpinUoa  b  iffMl^d. 
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TuERATEtJTica. — The  results  of  the  clinical  use  of  uiirito  of  amyl 
aiM  iu  accoitl  wilh  what  h,ia  been  eaid  of  ita  phy[*ioIogicaI  properties. 
Its  adiniiiliitratioii  in  atiffiiut  pectoris  apjwun)  to  hiivo  bcoti  ti»t  BUg- 
gcstcd  to  Dr.  Brunton  (Land.  Clin.  Soe.  Re^.^  toL  ili. ;  Lancd,  July 
27,  1867)  by  the  Bphj'gmogniphic  tracings  giving  ovidonco  of  arterial 
■paain  in  a  case  of  that  ditiordur.  A^  the  pathology  of  the»o  ciist.>s  of 
heart-pang  \a  nut  definitely  made  out,  it  seeing  uaolesi)  to  speculate 
bow  tbo  uitrite  acta  in  many  ca^os;*  but  there  is  abundant  cTidcnco 
of  itfl  value  in  relieving  altnot>t  instantly  agony  which  has  rcsi&tcd  all 
other  treatment.  This  appears  also  truu  whuthor  valvular  dieeaso  or 
merely  functional  disorder  uxistH.  In  casus  of  advanced  fatty  degener- 
mtion  or  of  very  groat  dilatation  of  the  heart,  I  thtnk  ita  ut^e  would  bo 
attonded  ^rith  bouio  danger,  owing  to  its  effect  upon  the  heart-muscle. 
Dr.  Foster  {Brit.  Med.  Journ.,  1874,  i.  77)  has  found  the  drug  of  groat 
serrice  in  a  case  of  cardiac  disease  in  which  there  was  aortic  insuffi< 
eienoy  with  excessive  hypertrophy  and  severe  fhjntal  headache. 

Ita  physiological  action  would  indicate  that  it  should  be  of  aorvice 
in  all  cases  of  spasm  of  the  capiUarics,  of  the  bronchial  lubes,  and  of 
the  muscular  system  generally.  Accordingly,  Dr.  Osluir  Borger  (Allgem. 
Mediein.  Central- Zcitung,  May,  1871)  and  others  have  used  itwi'h  very 
good  effect  in  migraxne  with  evident  capillary  contraction.  In  -isihma 
my  own  experience  of  several  cases  coincides  with  that  of  various 
physicians,  that  it  will  oflon  instantly  arrest  tho  paroiysm.f  ospocialiy 
tn  those  instAnces  in  which  there  are  no  secondary  lesions,  such  at* 
omphywma  and  dilated  heart. 

The  convulsion  of  epilepsy  is,  according  to  tho  present  thetry,  duo 
to  a  Tflso-motor  spasm  at  the  base  of  the  brain,  to  correct  which  tho 
unyl  salt  would  seora  to  bo  indicated,  as  it  also  is  by  the  mere  exintentre 
of  the  convuiaion.  In  advaneod  stages  of  the  paroxysm  it  must,  how. 
ever,  bo  used  with  caution,  on  account  of  the  obscuring  of  iLi  early 
^effects  by  tho  symptoms  of  tbo  disease.  In  the  status  epitepticui^  when 
there  is  an  almost  indefinite  repetition  of  the  fits,  the  remedy  may  bo 
of  great  uac  in  stopping  thorn.  When  thoro  is  a  notable  io'orva)  in 
ordinary  epilepsy  between  the  aura  and  tho  convulsion,  tho  1-  'tor  can 
usually,  if  not  always,  bo  entirely  prevented  (Dr.  S.  Weir  Mitchell, 
Phihi.  Mtd.  Times,  vol.  v.  p.  553)  :  the  patient  should  carry  a  snuill  vial 
containing  a  few  drops  of  the  drug,  and  inhale  it  at  once  whenever  tho 
aura  is  fult. 

Dr.  Mitchell  also  calls  attention  to  the  value  of  the  nitrite  as  an  aid  in 
diagnosing  those  occasional  cases  of  nervous  dieordor  in  which  potit-mal 
is  simulated  by  attacks  really  due  to  passing  congestion  of  the  nerT»- 
'eentres.    He  asserts  that  in  these  cases  nitrite  of  amyl  instead  of  arrest 


*  For  ft  «u«  ot  faUnrv,  i«e  L(tm<*t,  Asgait.  IS47. 

t  Por  renkrkatil*  omm,  Mt  BrilUk  Mtdietl  /»Mr«a^  8«pt.  it,  1073;  ftiM  Bmlltr't  £)>•• 
P«n4t<iim,  pftrt  xiii.,  Ju.  1874. 
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Ing  tio  paroxyam  incroasee  iU  mteuflity.  Br.  Wax.  P.  Jcnks  has  found 
UiQ  oitrito  efficient  in  arresting  puerperal  convuiswns^  but  dangoroua  on 
account  of  producing  utorino  relaxation  and  post-partum  hemorrhage. 
—a  result  to  be  expected  from  the  known  physiological  action  of  the 
drug  (Philii,  Med.  Times^  1872,  vol.  ii.  p.  iOi).  In  tetanu»  uitrito  of 
«myl  would  soom  to  be  indicated  as  a  spinal  Bodative,  and  oa  control- 
ling excessive  tissuu-changes  and  consequent  rise  of  temperalure.  It 
bos  been  used,  so  far  as  I  know,  in  only  three  cases  (Lancet,  1871; 
FhUa.  Med.  Timei,  vol.  v.),  all  of  ^vhich  recovered,  two  with  the  amyl 
salt  alone  and  the  other  with  it  and  chloi*al.  In  nervous  dyamenorrheta 
the  remedy  waa  fiivt  used  successfully  by  Dr.  I'^ickcl;  ii  has  beea 
highly  commended  by  Dr.  Mary  Putnara-Jacobi  (JV.  Y.  Med.  Hec.,  Jan. 
1875)  and  by  Dr.  P.  Peck  (Deuts.  Arch.  Klin.  Med.,  xvii.  143).  Two  to 
six  drops  should  be  given  when  the  pain  comes  on,  and  rejieat^d  pro  re 
nata.  In  cholera  nitrit«  of  amyl  has  been  tried  without,  that  I  can  per- 
ceive, even  a  good  theoretical  reason,  aad  has  not  seemed  to  be  of  ser- 
vice (Lend.  Med.  Hec.,  toL  i.).  Dr.  V.  Urbantschitsch  has  cniployed 
it  with  various  results  in  various  irregular  cases  of  vaso-motor  disturb- 
ances, in  intermittent  coryza^  migraine,  etc.  (Wiener  Med.  Presse,  1877). 
I  have  seen  it  used  in  a  number  of  cases  of  intermittent  fever,  with  the 
invariable  result  of  putting  an  end  to  the  chill  and  of  not  affet^ing  the 
hot  stage. 

The  increased  cardiac  action  produced  by  inhalation  of  the  nitrite 
has  led  to  its  employment  as  a  cardiac  stimulant,  and  there  is  now  much 
clinical  evittence  in  favor  of  its  employment  in  cases  of  sudden  heart- 
failure,  as  from  "/''"y  heart"  (Osgood,  Amer.  Journ.  Med.  iSci.,  1874,  xx. 
68)  and  fVom  hemorrhage  (Madden,  Lond.  Practitioner,  xii.,  1874),*  and 
m  cardiac  failure  during  nnfeBthe^ia.  In  Dr.  Heichert's  experiment  the 
blood-pressure  and  pulso-wnvo,  depressed  almost  to  zero  by  the  ethjdcne 
bichloride  (Phila.  Med.  Times,  1S80),  wore  immediately  and  markedly 
increased  by  the  nitrite;  but  ih  the  series  of  oxporimcDts  roado  by 
myself  with  chloroform  no  such  effect  was  obtained,  and  certainly  the 
Kone  between  stimulation  and  depression  of  the  heart  by  the  uitrittsa 
is  so  naiTow  that  the  greatest  care  must  be  exorcised  in  employing  the 
drug  iu  anaisthetic  heart-failure. 

The  physiological  action  of  the  remedy  would  very  strongly  indicate 
it  as  an  antidote  in  jrfrycAnin^-poisoning.  No  case  of  its  use  for  this  pur- 
pose in  man  has  come  to  my  knowledge,  but  the  experiments  of  Dr.  St 
Clair  Gray  on  rabbits  (Glasgow  Med.  Journ.,  1871,  p.  188)  yielded  very 
favorable  results.  In  two  rabbits  to  each  of  which  ton  drops  of  the 
nitrite  and  half  n  grain  of  strychnine  were  given  together  subcutand- 
ously,  no  decided  symptoms  whatever  were  induced;  while  on&-qnart«r 
grain  of  the  alk&loid  alone  fVcqucntly  caused  death  in  a  single  convul- 


•  CoDflnll  kIm    PhHa.  Mrd.    Timr*,  It.;   Ptyrhol.  atui    Mfi-Smry.  Jotint.,  F*b.   1876; 
£mufoa  Lartetl,  Mkj,  1875  ;   Xtd.  Timn  and  Oat.,  Dm.  1874  ;   Brit.  Utd.  Jimm.,  1877. 
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Bion.  Those  results  have  been  confirmed  by  Br.  Hobart  A.  Hare  (Boston 
Med.  and  Surg.  Journ.,  Nov.  18B4}.  Duriug  the  paroxyum  of  crump 
asphyxia  it  was  found  nocesbary  tu  give  the  nitrite  bypudermicaUy,  on 
account  of  the  lack  of  rtspiratory  muvoment. 

AcMiNisTitAnoN. — Aa  already  stated,  the  method  of  admimBtration 
usually  employed  hitherto  la  inhalation,  (Vum  one  to  three  or  five  drops 
bciog  placed  on  a  haudkbrcbiof  and  held  near  the  mouth  or  nose,  the 
handkcraUiof  being  ruiuoved  so  soon  as  u  sense  of  fulnetu  of  tho  head 
ift  oxpericDced.  I  have  given  it  by  the  mouth,  dropped  upon  a  lump 
of  sugar  and  taken  instantly  in  doses  of  two  or  three  drops.  There  is 
not  at  prosent  sufficient  evidence  to  enable  us  tu  decide  as  to  the  maxi- 
mum amount  of  tho  drug  which  it  is  safe  to  give.  In  a  case  of  cholera 
(Xofltf.  Med.  Record,  Oct.  1873),  Dr.  D.  B.  Smith  exhibited  hypoder 
micoUy  two  drachma  in  the  course  of  an  hour  and  thirty-six  minatca 
without  inducing  any  serious  symptomsj  and  a  dose  of  a  dessertspoonful 
has  been  recovered  from,  emetics  being  given  (^Amer.  Journ.  Pharm.,  1881, 
137).  Used  with  care,  tho  nitrite,  although  a  very  rapidly-acting  and 
powerful  agent,  Boems  to  be  safe,  since  I  havo  never  seen  cither  in  man 
or  in  the  lower  animals  any  sudden  or  unexpected  action, — any  in- 
fluance  out  of  proportion  to  the  amount  given.  It  must  be  bomo  in 
mind  that  the  syinptom.>t  generally  increase  in  intensity  for  a  minuto  or 
two  after  the  withdrawal  of  the  drug.* 

It  is  not  to  be  doubtttd  that  all  of  the  nitrites  depend  for  their 
physiological  activity  on  their  acids,  and  tbat  most  of  them  have  similar 
physiological  properties.  This  has  been  shown  to  bo  true  of  nitrite  of 
ethyl  (Dr.  Richardson,  Brit,  and  For.  Med.-Chir.  J?«y.,  July,  1867,  and 
Dr.  J.  D.  Leech,  Med.  Chron.,  vol.  ix.,  1889).  Dr.  Locch  claime  that 
the  nitrite  of  ethyl  has  the  great  advantage  over  the  amyl  salt  of  some 
permanency  of  action,  the  effect  of  the  single  dose  lasting  Irom  a  half 
to  two  hours,  lie  highly  commends  in  asthmatic  bronchitis  a  solution, 
vhich  ho  states  to  be  stAble,  composed  of  throe  parts  of  the  nitrite,  five 
of  glycerine,  and  ninety-two  of  absolute  alcohol ;  dose,  thirty  to  ninety 
minims. 

PoTASSiTTK  NiTHiTE,t US.,  has  been  studied  by  Prof.  B.  T.  Keichert 
(Am<T.  Journ.  Med.  Set.,  Ixxx.  180)  and  Dr.  G.  A.  Atkinson  (Journ.  Anat., 
xxii.,  1887-88).  Doses  of  six  to  ten  grains  in  man  sufficed  to  raise  the 
pulse  to  110  orl20,witb  flushing  of  the  face  and  intracranial  throbbing; 
the  symptoms  usually  began  in  twenty  minutes  and  lasted  several  hours, 
and  were  in  no  case  disagreeably  severe.  Eructations  of  a  phosphorus- 
like  taste  were  nearly  always  present.    Ten  to  fifteen  grains  have  pro- 


*  For  a  ean  Is  irbiek  *a  V[vil4pti«  convnlilon  followed  m  bjrpmlamifl  injection  or  ea« 
ninlm  of  the  Ditrtte,  §«•  Jour*.  Mtni.  Sti^  xsi.  2il.  It  U  dovbtfol  *h«tb«r  the  ooanilftoa 
WM  «uiMd  hj  Ibe  Ditrite. 

t  For  ■  paper  on  the  theoij  of  th«  ««linn  of  the  nltrlM  ot  aodlam  by  Profouor  Bini,  ••• 
Artli./.  Kiptr.  Palh.  v.  Phan,.,  slil.  LIS. 
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daced  complete  moficular  relaxation,  livid  lipn,  headache,  etc.,  lasting 
three  hours  {Lancet,  18S3,  ii.  76()).  In  a  very  elaborate  series  of  ex- 
perimentB  upon  animals,  Dr.  Reichort  found  that  tho  effects  of  nitrite 
of  pataasium  and  of  nitrite  of  sodium  upon  the  blood,  heart,  and  nerve- 
centres  are  in  distinguish  a  bio  from  those  of  nitrite  of  amyl  except  in 
being  much  less  rapid  und  more  permanent.  In  cases  of  angina  pectoris 
tho  duration  of  tho  inCIucnco  of  those  nitrites  makes  them  especially 
desirable,  ami  thoy  will  probably  in  practice  bo  found  superior  to  the 
amyl  salt.  Twenty  grains  of  the  commercial  nitrite  of  sodium  bare 
been  given  without  serious  effect,  but  of  a  pure  article,  either  of  the 
sodium  or  tho  potassium  nilrito,  tbe  doso  is  three  grains;  five  p-ains 
have  often  produced  serious  Hymptome(8eeXond«nZance/,  IS83,ii,946). 
At  present  a  pure  article  is  commonly  kept  in  good  drug-siorea.  The 
dose  may  bo  repeated  every  two  hours  cautiously. 

NiTaooLTOKKiN  is  tho  most  powerful  of  the  nitrites.  Tbe  symp- 
toms which  it  causes  in  man  are  giddiness,  constriction,  or  other  ab- 
normal sonsntiuns  in  tho  head,  often  amounting  to  severe  headache, 
choking  in  the  throat,  soraol-imes  nausea,  and  rapid  cardiac  action,  with 
lessened  arterial  pressuro.  After  toxic  doses  there  is  great  failure  of 
tho  heart's  action.  A  single  drop  of  a  one-per-cent.  alcoholic  flolution 
has  produced  insensibility,  and  in  the  case  of  Mr.  Field,  who  took  two 
drops,  loss  of  conBciousnesa  and  of  the  pnl.se  at  the  wrist  were  complete 
(see  Brit.  Med.  Journ.,  1880,  t.  406).  Dr.  J.  Noer  {Therap.  Gaz.,  1S87. 
459)  attributed  the  foI)on*ing  symptoms  in  a  woman  to  the  use  of  tea- 
drop  doses  of  the  alcoholic  solution  of  nitroglycerin.  Tho  pulao  was 
slow,  intermittent,  and  very  irregular,  the  pupils  dilated,  the  urine 
scanty  and  containing  considerable  pigment.  There  was  also  pain  in 
the  region  of  the  heart,  intense  headache,  sense  of  constriction  around 
the  forehead,  and  great  weakness  of  (he  muscles.  Drs.  Louder  Brunton 
and  Tait  (St.  Barthol.  Hasp.  Rep.,  xii.  140)  have  found  that  upon  blood- 
coloration,  arterial  pressure,  nerve-centres,  and  muscles  nitroglycerin 
acts  very  much  as  does  nitrite  of  amyl.  This  similarity  of  action 
between  nitroglycerin  and  the  nitrites  has  been  recently  confirmed 
by  Dr.  Miirrell  and  Dr.  Matthew  Hay  (Zenrf.  Practitioner,  xxx.  422^ 
also  by  A.  Ucnocque  (Compte^-Jiendus  Soc.  de  Biolog.,  1883,  v.  669), 
and  is  remarkable,  as  nitroglycerin  may  be  regarded  as  nilrato  of 
glycciyl.  It  has  boon  shown,  however,  by  Hay,  that  during  its  alka- 
line decomposition  it  yields  nascent  nitrous  acid,  and  it  can  scarcely  be 
questioned  that  this  acid  is  developed  hi  the  blood  and  acts  upon  the 
8y6tem. 

Tho  effect  of  nitroglycerin  is  certwnly  moi-e  prolonged  than  that 
of  nitrite  of  amyl.  According  to  Professor  Korczynski,  tho  niaximuia 
effect  of  a  dose  in  man  is  reached  in  from  thrco  to  tifteon  minutes, 
whilo  all  effects  disappear  in  thi*ee-quartcra  of  an  hour  (Schmidt's  Jahrb., 
cxciii.  132).    Within  tho  last  few  years  mtroglycerln  has  boon  used 
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quite  largely  id  the  London  hospitals,  with  asBortod  excellent  results, 
in  muniigia  and  iu  angina  psctorU.  Tbo  praclite  haa  found  imitators 
on  both  continontA.  Tbo  roports  aro  almost  univorsaliy  favorable  in 
rogard  to  the  action  of  tho  dnig  in  cardiac  failure,  and  in  asthma, 
wamia,  and  puerperal  eclampsia,  and  othor  alToctions  in  which  oxpori- 
onco  haA  Bhown  chat  nitrite  of  amyl  ta  of  value. 

Dr.  Tniaaowitach  (St.  Fetenb.  Med.  Wochcnsckr-y  No.  1, 1887)  statoR  that 
has  obtained  excvlleut  i-esulta  from  tho  u*o  of  nitroglycerin  in  neu- 
ia,  headache,  dizziness,  and  other  irregular  nervous  syroptoma,  and 
OTon  in  general  failure  of  health  in  persona  whoso  weak,  small  pulses 
and  poculiar  pallor  marked  the  habitual  fulness  of  tho  venous  R3'8tem. 
He  ia  in  the  habit  of  commencing  with  half  of  the  ordinary  daio  in 
those  coses,  increasing  it  if  tho  results  aro  favorable. 

Nitroglycerin  is  kept  in  tho  drug-stores  in  one-por-ccnt.  alcoholic 
solatioOt  the  dose  of  which  may  be  set  down  as  a  half-drop,  increased 
to  two  or  throe  drops  if  necessary.  It  is  said  that  this  solution  U  not 
explosive,  but  that,  unless  care  be  exercised  in  manipulating  it,  head- 
ache and  other  unpIeujMint  symptoms  are  apt  to  be  produced.  Mr. 
Martindale  has  shown  that  nitroglycerin  is  soluble  in  cacao  butter,  and 
it  has  boon  proposed  to  admiaisler  it  in  tUe  form  of  chocolate  lozeugcs. 

Yalkrianate  07  Aim.  has  been  introduced  to  the  medical  profession 
by  Dr.  W.  F.  VTade  (Brit.  Med.  Joum.,  i.,  1874),  who  appears  to  consider 
its  therapeulie  properties  about  the  same  as  tho»o  of  valerianic  acid. 
He  makes  a  compound  spirit  bj  adding  one  port  of  the  \'alerinii.tte  to 
nineteen  of  alcohol,  and  to  each  ounce  half  a  minim  of  acetate  of  amyL 
Of  this  he  gives  eight  drops  in  an  ounce  of  water.  The  prei)aration  is 
no  doubt  an  active  one,  but  probably  possesses  other  properties  than 
those  of  valerianic  acid.  According  to  G,  Bniel  (^L'Et/ier  Amyl-valeri- 
anique),  valerianate  of  amyl  is  capable  of  dissolving  three  times  na  much 
cholosterin  as  is  chloroform,  and  may  be  employed  with  tho  greatest 
advantage  for  the  purposes  of  dissolving  biliary  calculi.  Ho  also  assorts 
that  it  is  a  valuable  hypnotic  and  antispasmodic,  useful  in  such  spasmodic 
diseases  as  asthma,  hysteria,  hepatic,  renal,  and  intestinal  colic,  etc 


LOBELIA.    U.S. 

The  leaves  and  tops  of  the  indigenous  herb  Lobelia  inflata.  Tho 
dried  plant  has  a  slight  irritating  odor  and  a  taste  at  first  scarcely  per- 
ooptible,  afterwards  biu-ning,  acrid,  and  attended  with  a  flow  of  aaliva. 
Professor  Proctor,  of  this  city,  discovered  tho  alkaluid  loijeline,  which 
was  long  believed  to  be  liquid,  until  Drs.  J.  tJ.  and  G.  G.  Lloyd  obtained 
it  in  broad,  colorless,  odorless,  and  tasteless  crystals.  The  Messrs. 
Llojd  also  assert  that  there  is  a  second  alkaloid  in  lobelia,  but  the 
researches  of  Dreser  (Archivf.  Exper.  Path.,  xxxvi.,  1889)  make  it  seem 
probable  that  this  second  alkaloid  is  a  derivative  fh>m  lobeline. 
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PaT8ioi/)QroAi<  Action. — Tho  symptoms  produced  by  large  ddew  or 
lobelia  in  man  are  nausoo,  soon  followed  by  violent  vomitlDg,  aceompfr 
Died  with  inlunse  prostration,  as  is  shown  by  feeble  pulse,  cold  swoatSi 
pale  skin,  and  great  muscular  relaxation.  Pui^ng  may  or  may  not 
occur.  Numerous  cases  of  fatal  poisoning  by  it  have  been  recorded. 
Tho  s^'mptoms  aro  those  above  mentioned^  intonsiSed;  in  some  cftSM 
vomiting  does  not  occur,  and  it  is  especially  under  these  circumstances 
that  fatal  effects  have  been  noted.  Burning  in  the  fauces  and  oesopha- 
gus, and  epigastric  distrct^s,  in  addition  to  tho  intonso  prostration,  border- 
ing upon  collapse  and  Snally  merging  into  complete  collapse,  with  coma, 
stupor,  muscular  tremblings,  and  in  some  cases  convulsions,  precede  tho 
fatal  termination. 

For  our  knowledge  of  the  physiological  action  of  lobelino.  we  are 
indebted  to  the  researches  of  Dr.  I.  Ott  {B<>st.  Med.  Surg.  Journ.,  1S75; 
Phila.  Med.  Tima,  vi.).  Dr.  Afanasioff  (/.^nd.  Med.  Rec,  Aug.  16,  1886), 
and  H.  I>re8er(i4rc/i/y /ur  Exptr.  Path.,  Bd.  xxvi.,  1889).  When  given  to 
the  frog,  lobeline  produced  foilure  of  voluntary  movement,  with  distinct 
loBS  of  coordination  and  disturbances  of  respiration.  Unless  the  dose 
has  been  too  largo,  there  is  primary  increase  of  the  reflex  activity,  which, 
however,  sinks  below  tho  norm  until  it  is  lost.  All  experimentcrB  seem 
to  bo  in  accord  in  concluding  that  the  fiual  paralysis  is  duo  to  a  direct 
paralyzing  action  vpon  thts  motor  nerves. 

Berstcin  somo  time  ago  called  attention  to  tho  fact  that  the  spiool 
cord  of  the  fVog  is  usually  supplied  with  blood  from  the  anieriur  spioal 
artery,  and  that  by  thorough  and  complete  sectiou  of  the  cord  the 
lower  segment  is  cm  otT  fi*om  tho  general  circulation.  Experimenting 
in  accordance  with  this,  Prcsor  found  that  tho  increased  reflex  activity 
produced  by  lobelia  was  confined  to  tho  anterior  section  of  iho  cord  and 
tributary  muscles,  and  concludes  that  lobeline  is  a  direct  spinal  stimulant 

In  mammalH,  the  symptoms  produced  by  lobelia  are:  Blowing  and 
irregularity  of  the  respiration  ;  progressive  failure  of  the  mnscular 
power;  vialynt  vomiting  in  those  animals  which  have  tho  power  of 
vomiting;  dilated,  fixed  pupil;  convulsive  seixures;  fall  of  the  bodily 
temperature,  and  death  from  asphyxia,  the  heart  continuing  to  beat 
nfler  the  failui-e  of  rt'spinition,  the  dominant  physiological  action  of 
tho  drug  being  its  influence  upon  the  respiratory  centres. 

Respiration. — The  recent  researches  of  Dreser  seom  to  show  that 
both  the  reapimtory  centre  and  tho  vomiting  centre  in  the  medulla 
oblongata  are  primarily  excited  by  lobeline  ;  honce  tho  vomiliug.  and 
hence,  also,  the  increase  not  only  in  the  rate  of  tho  retipiration,  but  in 
the  amount  of  air  taken  in  and  out  from  the  lungs,  aa  observed  by 
Dreser.  This  condition  of  cxoitemcnb  is  followed  by  paralysia  of  the 
respiration,  which  after  very  large  dosea  may  come  on  abruptly,  even 
within  two  or  throe  miniitos  alter  the  injection  of  the  poison.  According  j 
to  Breser,  tho  paralysis  of  the  motor  nen'es,  noted  in  llie  frog,  la  of  littl^^H 
importance  in  tho  mammal,  the  respiratory  centre  being  ao  auaceptible'  " 
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to  the  drug  that  it  is  paralyzed  bcforo  tho  norros.  Bresor  aleo  found 
that  there  is  a  peripherAl  palsy  of  those  ragus  filamonte  which  have 
iuflaoDco  upon  the  bronchial  muscles. 

Circulation. — According  to  Dr.  Ott,  when  lobelino  is  injoeted  into  tho 
jugular  vein  of  tho  rabbit  there  is  immediate  fall  of  the  arterial  presa- 
WK,  followed  by  a  rise  of  preuaurc,  and  tbiti,  in  turn,  by  a  second  fall. 
In  both  of  Ott'fl  experiments,  and  also  iq  those  of  AfanaHieff,  rise  of 
arterial  pressure  was  noted  as  occuiTing  in  curarlzed  aiiimalii,  so  that  it 
would  appear  that  the  rise  is  not  secondary  to  asphyxia.  Ott,  in  Uia 
experiments,  found  ibat  the  rise  of  prossure  was  very  pronounced  af^or 
section  of  tlie  cord  between  the  occiput  and  atlas,  which  wuuld  seem 
to  prove  that  it  is  due  to  a  direct  acUou  either  upon  the  heart,  or 
upon  the  muscles  of  the  artoriiil  coats.  Ott  found  that  in  uicotinized 
rabbits  no  rise  of  pressure  occurred,  and  hence  eoneludos  that  the  rise 
of  pressure  is  due  to  peripheral  voso-motor  stimulation.  It  would 
Mom,  however,  probabto  tlmt  the  drug  may  act  upon  the  heart  itself,  as 
Afluiasicff  has  found  that  small  doses  in  frog?  inci'caso  tho  power  of  the 
cardiae  contractions  (if  tho  dose  bo  large  enongh,  the  first  stiroulatioD 
is  followed  by  a  fafl  of  power,  with  periodically  recurring  arrest,  ending 
in  final  diastole).  Tho  important  practical  fact  is  that  the  action  of 
lobelia  upon  tho  circulation  is  subordinate  to  its  infiucnce  upon  tho 
respiration.  Xho  final  iail  of  pressure  is  probably  in  part  cardiac,  in 
part  vasomotor. 

ToxiooLoav. — The  sjTnptoma  of  iobclia-pLtisonlng  havo  been  suffi- 
cieatly  described.  The  treatment  should  consist  in  washing  out  the 
stomach  with  pluateous  draughts  of  a  warm  solution  of  (aunio  acid, 
in  the  free  eshibilion  of  opium  and  of  alcoholic  and  ammoniacal  slimu 
tants,  and  in  tho  use  of  external  stimulation  by  dry  heat,  frictions, 
mustard,  etc.,  precisely  aa  in  poisoning  &om  veratrum  virido. 

TaERAPKUTics. — Lobelia  has  been  used  as  an  emetic ;  but  its  deprose 
ing  effects  are  so  sererc  as  to  furbid  such  employment  of  it.  It  has 
also  been  employed  to  rola:c  spasm  in  various  affections,  as  in  pertussre, 
tetanus,  epilepsy,  chorea,  convuUions,  but  has  been  superseded  by  more 
efficient  and  less  dangerous  remediee.  The  only  affection  in  which  I 
have  ever  seen  lobelia  do  any  good,  and  in  which  I  think  it  ought 
to  be  oaedj  is  asthma  or  acute  bronchitis  with  bronchial  spasm  ;  the  good 
it  does  is  probably  due  to  an  action  upon  the  motor  filaments  of 
the  pnenmoga«trio  nerve  in  the  lungs.  An  infusion  (Ji  to  Oj)  has  l>een 
strongly  recommended  as  a  local  application  in  the  eczenoa  producod  bf 
the  rhua  toxicodendron,  or  "  poison-vino."  The  powder  is  very  rarely 
med ;  the  dose  aa  an  emetic  is  twenty  or  thirty  grains.  The  dose 
of  the  tincturf  (  Tinctura  L'fbelice — 20  per  cent.,  U.S.),  as  an  expectorant, 
t«n  to  twenty  minims ;  in  tho  paroxysm  of  asthma,  f5i  to  f3ii  every 
haif-honr  until  nausea  is  inducoJ.  The  dotte  of  tho  fluid  extract  (£Lr- 
tractum  Lobdia  Fluidum,  U.S.)  is,  as  an  expectorant,  one  to  five  minims ; 
i    as  an  emetic,  fifteen  minims.    According  to  Dr.  S.  Nunea  (^Schmidt's 


330 


OBlfBRAl  JtEMEDIBS. 


Jahrb.f^d.  ccKxix.'),  Orom  five  to  forty  oontigrammeB  of  lobelJne  may  bfl 
given  in  the  day,  but  in  any  ease  the  first  done  ftbould  not  exceed  o 
fortieth  of  a  gruiu,  to  be  incroaaod  pro  re  nata. 


1 


QBLSEMTUM.    U.S. 

Tho  root  of  GoUeraium  iwmporviroTia,  the  yellow  or  Carolina  jessa- 
mine, a  boautiftil  climbing  plant  of  tho  Atlantic  Southern  United  States, 
distingnlshod  by  its  largo,  axillary,  very  fragrant,  clustered  blosmnu 
and  perennial  dark-green  loavefl.  Tho  very  light,  fibrous,  dirty-yellow- 
ish root  has  a  bitterish  taste,  and  eontnine  an  alkaloid.  Gflsemine,  in  com- 
bination with  Gdseminic  Acid,  both  discovered  by  Professor  Wormley. 

Physiolooicai,  Action. — There  is  a  wide  range  of  susceptibility 
in  man  to  the  influence  of  goI^eTniuni,  some  individuals  being  pro- 
foundly influenced  by  a  doso  which  has  no  perceptible  effect  upon 
another  person.    After  the  smallest  active  dose  (five  to  fifVoon  minims 
of  the  fluid  extract),  the  only  symptom  is  languor;  with  it  may  boa 
little  lowering  of  tho  force  and  frequency  of  the  pulse.    When  a  some- 
what lurgcr  amount  is  ingested,  to  the  buguor  are  added  dizziness  aod 
diaturbnuce  of  viaion,  with,  in  some  cases,  a  pain  over  the  brows.   Rin, 
and  Murrull  state  that  tho  pupil  is  contracted,  but  this  is  probably 
inconstant  i-osult.    Aiter  toxic  doses  of  the  poison  the  muscular  w 
uess  is  extreme,  and  in  several  cases  (Bost  Med.  and  Surg.  Journ.,  1 
lit.  185 ;  1879,  ci.  IS)  tho  flexors  of  the  arms  have  been  especially  af* 
feeted.     The  disturbance  of  sight  is  now  very  marked ;  double  vision, 
or  partial  or  even  complete  blindness,  may  exist;  tho  pupil  id  widely 
dilated  and  immovable  ;  the  external  rectus  muaclo  is  weakened,  some- 
times suMciently  to  produce  a  marked   internal  squint;  tho  eyelid 
droops,  and  is  raised  with  difllculty  or  falU  in  paralytic  ptosis.     If  th« 
patient  is  able  to  walk  at  all,  the  gait  is  staggering;  the  jaw  dro 
articulation  fails ;  the  general   senHibility  is  much   impaired  ;  respira-' 
tion  ^low  and  labored  ;  the  pulse  feeble  and  thready ;  the  skin  bathed 
in  a  cold  sweat ;  tho  bodily  temperaturu  greatly  lowered.    Sometimes 
drowsiness  is  felt  after  moderate  doses  of  the  poison,  but  consciotisoeM 
may  bo  preserved  in  tho  midst  of  very  severe  symptoms,  although  in  all 
the  fatal  ca^es  I  have  mot  with  it  wan  lost  before  death.    Tho  drug  actc 
very  promptly,  symptoms  usually  appearing  in  about  twenty  minat 
after  its  ingestion,  and  beginning  to  subside  in  two  or  three  hoars. 

fielsemium  produces  in  the  lower  animals  symptoms  similar  to  those 
which  it  causes  in  man,  with  tho  exception  that  convulsions  are  very 
generally  developed.  They  are  not  always  present,  but  they  have  boea  ' 
observed  in  the  frog,  pigeon,  cat,  rabbit,  and  dog.  Tho  loss  of  voluntary  1 
power  precedes  the  convulsions,  and  in  the  careful  experiments  of  Ringer*  "^ 
and  Murrell  (^Lancet,  1876,  i  83)  upon  frogs  it  was  found  that  the  cord— 4 
was  rapidly  exhausted  by  repeated  irritations,  so  that  convulsions  could — • 
not  At  onco  be  induced.  Professor  Cnrtholow  states  that  in  tho  nibbit.^M 
oat,  and  pigeon  the  convulsive  movements  are  backward,  sometim 
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amounting  to  complete  somcrwiultA.    The  olose  study  of  the  action  of 
gelsemium  i«  bo«t  made  bj  taking  up  the  various  systems  in  rotation. 

Kervotu  and  Muscular  Systems. — The  retention  of  conscioosncss  iinlil 
very  Into  in  the  poisoning,  both  in  man  and  in  the  lower  animals,  showa 

tthat  the  drug  has  very  tittle  power  over  the  higher  cerebrum,  although 
the  ilro^raineAS  and  the  flnal  loss  of  coTiftciousneBs  prove  that  it  is  not 
entirely  devoid  of  such  influence.    The  two  most  pnjminent  9j,Tnptoma 
_    caused  by  the  drug  are  the  convulsion  and  tho  paralysis.    The  first 
■    question  to  be  determined  is  whether  the  convulsion  is  cerebral,  spinal, 
or  peripheral.    That  it  is  not  cerebral  is  proved  by  ita  occurrcneo  in  the 
ptihed  (Vog  (Ringer  and  Murrell,  Lancet,  1876,  i.  83),  and  below  the 
point  of  section  in  mammals  with  divided  spinal  cord  (Taylor,  Richm. 
and  Louist>.  Med.  Joum.,  1875,  p.  606);  that  it  is  not  peripheral  is 
proved  by  its  taking  place  In  the  posterior  extremities  when  the  lower 
torta  is  tied  before  tho  poisoning  (Ringer  and  Murrell).    The  cause  of 
tho   convulsion  at  present  remains  inexplicable.     The  theory  of  dt> 
miaiiihed  resistance  (see  p.  209)  can  hardly  be  received,  because  in  the 
careful  experimenU  of  Dr.  Ott  {Phila.  Med.  Times,  vol.  vii.  p.  289)  a 
condition  of  exaggerated  reflex  activity  was  proved  to  precede  the 
couvolsive  state.    Ringer  and  JVfurrell  conceive  that  there  are  preaent 
in  gt^leemium  two  active  and  antagonisntic  substances,  one  a  tetanizant,* 
the   other  a  paralyzant ;  but  in  their  own  experiments,  and  in  thoKO  of 
J>r.  Ott,  gelflcmino  believed  to  be  pure  produced  convnlruons.    Never- 
tiielesB.  it  is  notable  that  Ott  fuuud  the  acid  f-o  much  stronger  in  con- 
Tolaive  action  than  the  alkaloid  as  to  suggest  that  Ringer  and  JkliirreH's 
iposition  is  correct. 

The  paralysis  in  poisoning  by  golsomino  is  evidently  spinal  In  ita 

>rig:{n,  ae  its  development  is  not  affected  by  tying  an  artery  before 

'isoning  so  as  to  prot«ct  a  limb  (Banholow,  Practitioner,  vol.  v.  p, 

;02  ;  Ringer  and  Uurroll,  Lancet,  IHlb,  ii.  903),  and  as  the  afferent  and 

lOtor  ner\'o9  and  muscles  preserve  their  functional  activity  until  death 

Ott,  BarthoIow,t  Ringer  and  Murrell).    It  is  a  matter  of  some  ira- 

rTtADce,  in  explaining  tho  spinal  action  of  the  drug,  to  determine  its 

nitaonce  upon  the  different  portions  of  tho  cord.    Dr.  Bartholow  says 

>hst  "it  acta  also  on  the  sensory  portion  of  the  cord,  producing  at  last, 

lonplcte  ansathosia;  hot  this  effect  in  warm-blooded  animals  and  in 

is  toxic  only,  and  follows  the  paralysis  of  the  motor  functions." 


■  Id  cenflrraarioH  of  thia,  A.  R.  OtiMbny  ( Areh.  /Ur  Exjurim.  PntioL,  1893,  ziil.)  Audi 

;.liit  thm  Krt  two  buM  in  gclfeniiain,  to  odb  of  wbloh  h«  flv«i  Ui«  tuat  of  <ftl4tmin,  tb« 

ftlMtmimin.     a«l>«fDiD  be  Anils  proJuoM  in  ihe  frog  viulant  ipinitt  eicitcmcnt  «rUb  in> 

ini««f  tb4  relkitt,  followtd  bjr  panljfli  dun  toko  ftclion  opnn  (be  Bcrro-eniliD^.     Qo1s«- 

"■tsiB  it  lb*  wan  Kotir*  of  th«  two,  )irodno)ng  ft  |mr«ljlu  hy  t)lr<ot  action  njioo  iht  fpiiial 

''Mnt  lid  Iwriiig  mho  k  earKrr-like  pantljlio  InfluenM  upon  the  Berre-lrunka. 

t  J>t.  Roberta  Bkrtbulow  kfflri&i  {Praetidontr,  r.  20;t),  "This  expcrimcot  IndlontM  tbal 
t*'*««amtn  ilntra/t  Ibe  eidUibtlilj-  uT  the  Mnior;  nerve  before  tb«  motor ;"  but  hia  cunplusiua 
**«aia  bRTdlj  wiTTkated  b^  hif  prnoliM,  toil  In  bit  trcatlw  oa  tb«r»p«iiliea  bt  dlitinotl; 
''^vv  tbi  •anlrtd  orislii  at  th«  iwrKlysU. 
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This  may  be  correct,  but,  so  far  as  I  know,  has  not  b«en  export raentanj 
proved. 

JRespiration. —G<>\samhim  usaally  kills  by  a  paralysis  of  respiration. 
According  to  the  researches  of  Bunion  Sanderson  and  of  Ringer  and 
Murrell  (^Lancet,  187t»,  i.  490,  560),  immediately  after  the  ingestion  the 
extent  of  the  respiration,  but  not  its  rate,  is  increased ;  very  shortly, 
however,  both  rate  and  depth  enter  a  condition  of  progressive  palsy 
ending  in  death.  The  rospimtory  changes  are  the  product  of  a  direct 
action  upon  the  respiratory  centres,  being  uninfluenced  by  previous 
section  of  the  vagi. 

Circulation. — ^Tho  action  of  moderate  doses  of  gelsemium  upon  the 
circulation  is  not  very  marked.  That  in  toxic  amounts  it  depresses 
both  the  pulsQ-rate  and  pressure  is  abundantly  shown  by  the  symptoms 
of  poisoning  in  man,  and  by  Dr.  Ott's  experiments  upon  animals  (^Phila. 
Med.  Times,  v.  691).  As  the  pulse-rate  aud  pressure  were  reduced 
iu  these  exporimouts  after  previous  Bection  of  all  the  cardiac  nerves 
and  of  the  spinal  cord,  it  is  evident  that  the  poison  exerts  a  direct  in- 
fluence upon  the  heart.  How  far  the  vaso-motor  centres  are  influenced 
by  the  drug  has  nut  been  accurately  deteniiinud. 

Er/e. — ^Tho  influence  of  gelsemium  upon  the  organ  of  vision  is  very 
decided.  Kiuger  and  Murrell  aflirm  that  decided  non-toxic  doses  of 
the  drug  cause  contraction  of  the  pupil.  However  this  may  be,  marked 
dilatation  of  the  pupil  is  a  very  constant  symptom  in  the  poisoning.  U 
has  nldo  been  discovered  by  Hingor  and  Mun*ell,  and  confirmed  by  Mr. 
John  Tweedy  (^Lancet,  1877,  i.  833),  that  the  local  application  of  geU 
Bcmiiio  to  the  eye  produces  violent  mydriasis,  with  paralysis  of  accom- 
modation. This  indicates  very  sti-ongly  that  the  dilatation  is  prodaced 
in  poisoning  by  the  drug  through  an  influence  exerted  upon  tho  periph- 
eral nerve  euiiJng  iu  the  eye.  The  palsy  of  the  external  rectos  and  the 
ptuitis  indicate  that  such  action  in  paralytic,  so  that  it  is  a  probable  con- 
clusion that  peripheral  oculo-motor  paralysis  is  the  cause  of  the  dila- 
tation of  the  pupil.  The  falling  of  the  jaw  and  the  loss  of  the  power 
of  articulation  indicate  that  all  the  motor  nerves  of  the  head  are  acted 
upon  by  the  poison. 

Summary. — The  characteristic  eymptomB  of  gelseminm-polsoning 
are  progressive  muscular  weaknees,  double  viaion,  dilated  pupils,  squint, 
ptosis,  dropping  of  the  jaw.  The  chief  phyBiological  action  of  the 
remedy  seems  to  be  depression  of  the  spinal  cord,  including  tho  respi* 
ratory  centres.  The  eflFect  of  the  remedy  npon  the  circulation  is  not 
pronounced,  but  toxic  doses  depress  directly  the  heart. 

Therapeutics. — Gelsemium  was  originally  employed  as  an  arterial 
sedative  and  febrifuge  in  the  malarial  fevrrs  of  the  South,  and  subse- 
quently in  otnor  sthenic  fevers.  It  appears  in  some  way  to  depress  the 
bodily  temperature,  but  certainly  possesses  no  controlling  influence  over 
the  arterial  system  at  all  comparable  to  that  of  veratrum  virido  and 
aconite.    Dr.  Bartbolow  commends  it  highly,  as  in  pneumonia  and  pleu- 
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ritis;  ita  influenco  for  good  ia  those  disorders  would  seem,  however,  to 
bo  ehieOy  associnted  with  its  power  of  lesfiening  the  rapidity  of  rtutpi- 
ralioD  and  increasing  the  tendency  to  perspiration.  It  does  not  ftppear 
probable  that  any  advantage  to  bo  derived  from  it  will  counterbalance 
the  dangers  attending  its  employment  in  the  large  doses  requii-ed.  In 
asthtiuh,  spasmodic  laryngitis,  whooping-cough,  and  nervous  cough,  lu  which 
it  ia  also  rocommendcd  by  Professor  Bartbolow,  it«  employment  seems 
more  plauitible,  as  in  these  cases  there  is  a  distinct  spasmodic  olemonl. 
The  testimony  to  its  value  is  most  marked  iu  cases  of  trigeminal,  ovarian, 
uid  other  neuralgias.  How  it  does  good  in  these  disorders  is  as  obscure 
as  is  the  nature  of  the  neuralgias,  and  lU  my  hands  it  has  usually  failed. 
The  marked  oirect  of  the  drug  upon  the  fuciul  nerves  would  appear  to 
indicate  its  employment  in  facial  neuralgias,  and  especially  in  facial 
ipasmodic  afTections.  In  acute  mania  the  drug  may  bo  employed  in  ftiU 
doses  as  a  calmative. 

Mr.  Tweedy  has  drawn  attention  to  the  local  use  of  gelscmiurr 
(2^nn4,  1S77,  i.  8:^2)  by  the  oculist  as  a  substitute  for  atropine,  claim- 
ing that  it  may  bo  employed  with  etpial  surety  as  a  paralyzant  of  ao 
commodation  and  dilator  of  the  pupil,  and  that  it  possesses  the  very 
great  advantage  of  tt«  influence  going  off  in  a  few  hours.  Thoroughly  to 
paralyze  accommodation,  however,  it  must  be  ased  fVecly ;  as  he  states, 
"To  insure  paralysis  of  at-commrxlation  within  three  hours,  a  solutioa 
of  at  least  eight  grains  [gelaemine]  to  the  ounce  must  bo  used  every 
fifteen  minutes  for  the  first  hoar,  and  every  half-hour  afterwards." 
Employed  in  this  way,  I  should  think  there  would  be  some  danger  of 
general  poisoning  by  absorption. 

ToiiooLOOY.— Dr.  I.  Ott  (PAiZrt.  Med.  Times,  v.  693)  has  collet-ted 
six  cases  of  fatal  poisoning;  a  toaspoonfUl  of  the  fluid  extract  being 
the  smallest  amount  that  has  caused  death  in  tho  adult.  Professor 
Wormley  believes  that  his  chemical  examinations  have  sho%vn  that  in 
one  fatal  case  the  fluid  extract  ingested  could  net  hare  contained  mora 
than  one-sixth  of  a  grain  of  the  alkaloid. 

The  troatmcnt  of  gclciomium -poisoning  should  be  conducted  on 
general  principles.  Our  prcAont  knowledge  does  not  indicate  that  mor- 
phine and  gclsemium  are  physiological  antagonists,  but  Dr.  G«o.  8. 
Courtright  asAorta  that  they  have  snch  relation,  and  details  a  case  in 
which  recovery  oceurrtHi  after  tho  ingestion  of  from  one  to  two  tea- 
BpoonAils  of  the  tincture,  one  and  one-half  grains  of  morphine  having 
been  given  hypodermically  and  one  grain  by  the  mouth  {Cincinnati 
Lancet  and  Observer,  1876,  p.  9G3). 

Admisibtration. — The  dose  of  the  Jiuid  extract  {Extractum  Gelsemii 
Fluidum,  U.S.)  is  five  minims  every  two  hours  until  constitutional  effects 
are  produced;  of  the  tincture  {Tinctura  Gelsemii— M  per  cent.,  U.S.), 
t«a  to  twenty  minims. 
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TABAOUM-TOBAOOO.    U.B. 

Tobacco  in  ita  various  forms  is  bo  familiar  an  article  of  erery-day  lift) 
that  T  shall  not  enter  npon  any  description  of  it.  lU  sole  active  prin- 
oiplo  is  an  alkaloid,  J^icotiney  it  baring  been  proved  that  the  alleged  alka* 
loid  Nirotianin  has  no  existonco.  I^icotine,  when  pure,  is  a  colorless, 
transparent,  volatile  liquid,  of  a  strong  tobacco-like  odor  and  a  pcr^iittent 
burning  taste.  It  is  freely  sohiblo  in  water,  which  it  absorl>s  readily 
and  largely  ftora  the  air.     Its  salts  are  crystal lizable  with  difficulty. 

PhysioHjOQICAL  Action. — Upon  those  persons  who  are  not  habitn- 
ated  to  its  use,  tobacco  acts  as  a  very  powerftil  depressant,  producing 
horrible  nausea  and  vomiting,  with  giddiness  and  a  feeling  of  intent 
wretchodnosa  and  weakness.  If  the  amount  taken  has  been  largo,  to 
these  symptoms  are  added  burnltig  pain  in  the  stomach,  purging,  tVee 
urination,  extreme  giddiness  posiiing  into  delirium,  a  rapid,  running, 
and  finally  iroporcoptiblo  pulso,  cramps  in  the  limbs,  absolute  loss  of 
muscular  strength,  u  cold,  clammy  skin,  and  6mtlly  complete  coUapsei 
terminating  in  death. 

Nicotine  produces,  when  taken  in  minute  quantities,  symptoms  suffi- 
ciently similar  to  those  just  detailed.  Thus,  Schroff  (quoted  by  Stills 
and  by  Krocker)  found  that  In  doses  of  from  one-thirly-aecond  to  on» 
sixteenth  of  a  grain  it  caused  an  intense  burning  in  the  fauces,  osopha^ 
gus,  and  stomach,  wbich  diffused  itself  as  a  sense  of  heat  all  throogh 
the  body,  and  was  followed  by  giddiness,  nausea,  and  some  vomiting, 
with  a  rapid,  feeble  pulse,  diarrhcea,  intense  muscular  weakness,  labori- 
ous respirations,  icy  extremities,  partial  loss  of  oonsciousneaa,  and  other 
indications  of  impending  collapse.  Ecil  (Journ.  /.  Pharmacodynam^  Bd. 
ii.  p.  203)  took  one-seventh  of  a  grain  of  the  alkaloid,  with  the  prodno- 
tion  of  burning  in  the  throat  and  stomach,  hoadaobe,  a  feeling  of  heat 
in  the  head,  tncrea»o  of  pulse-rate  sixteen  boats,  muscnlar  weakness, 
and  a  sense  of  oppressed  rospii'ation.  In  one  or  two  insljuicos,  violent 
muscular  tremblings  have  (rome  on  shortly  after  the  ingestion  of  the 
poison,  and  ended  in  general  clonic  convulsions.  In  large  amounts 
nicotine  acts  with  lightning-like  rapidity.  Thus,  in  a  case  of  suicide,  in 
which  an  unknown  amount  was  taken  (  Tayhfs  Me^iail  Jurisprutienefy 
vol.  i.  p.  393),  the  man  dropped  instantly  to  the  floor  insensible^  gave 
ft  deep  sigh,  and  was  dead  in  about  three  minutes. 

When  a  minute  drop  (gtt  ^)  of  nicotine  is  administered  to  a  frog, 
the  first  evidences  of  local  irritation  are  succeeded  in  a  few  seconds  by 
tetanic  cramps,  in  which  the  fVont  legs  are  laid  forcibly  along  the  side 
of  the  trunk,  and  the  feet  bent  over  the  back.  This  position  is  said  by 
Krocker  to  be  characteristic  of  nicotine-  or  oonine-poisoning,  and  to  bo 
due  to  the  extensor  mnsclee  being  more  powerfblly  contrftcted  than 
the  flexors.  Wlien  very  minute  doses  are  administered,  aocordiri;r  t<) 
Vulpian,  this  general  tetanus  is  replaced  by  muscular  tremblings  and 
irregular  convulsions.    Alter  a  short  time  the  motor  excitement  in 


DEPRKSS0-M0T0R3. 


341 


Cither  ease  is  Bucccede^l  by  complete  muscular  rulaxatioD,  wliich,  if  tbe 
iJOM  has  been  toxic,  sooa  passes  into  goueral  panilye>iA,  and  finally 
death  by  failure  of  respiration,  the  heart  continuing  to  boat  afUr 
breathinj;  bas  ceased.  The  s^nnptoms  which  tbo  poison  produced  in 
mammalia  are  exactly  parallel  with  thjBo  wbich  it  cau»:3  in  tbo  ba- 
trachian.  Tbe  evidences  of  tbo  pain  produced  by  tbo  intense  local  irri- 
tation caused  by  the  poison  are  soon  succeeded,  al\cr  a  amall  dose,  by 
muscular  tremblin"^  and  irregular  voluntary  movemouts,  during  which 
the  anioiAl  often  falls  through  weakness,  and  which  rapidly  give  way 
t<i  violent  tetanic  and  clonic  convubions;  to  these  succeeds  an  intense 
calm,  in  which  voluntary  movement  is  largely  but  not  altogether  abol 
iBbed.  In  the  first  part  of  this  stage  external  irritation  still  produces 
convulsions,  but  later  it  is  without  Influence.  The  unno  and  ficces  aro 
mually  voided,  and  sometimes  vomiting  occui-s.  The  pupils,  at  first 
narrowly  contracted,  now  (^Krocker)  dilate  slightly,  but  not  to  the  nor^ 
mal  poinL  The  breathing,  which  at  first  was  rapid  and  shallow,  be- 
comes distant  and  fuller,  the  peripheral  capillaries  aro  rela.xtid  and  Aill 
of  blood,  and  finally  paral}'sia  deejiens  Into  death.  Afler  death  the 
Tonous  system  is  usually  fuuud  engorged.  The  physiological  action 
of  the  alkaloid  can  best  be  studied  in  detail  by  taking  up  the  various 
systems  separately. 

J'favoaa  and  Mtiscular  tSygtems. — Upon  the  cerebrum  nicotine  probably 
exerU  very  little  direct  infiuoncc.    The  convulsions*  are  certainly  of 
^unal  or  peripheral  origin,  since  they  occur,  according  to  the  experi- 
ments of  Krocker,  in  frogs  whoso  cerebrum  baa  been  extirpated.     That 
they  are  not  peripheral  ia  proved  by  the  experiments  of  Yulpian 
{Comptes-H^ndus  de  la  Soc,  de  Biol.^  1859,  p.  IBl).  who  found  that  cut- 
ting off  all  tbo  arterial  communication  botween  the  bind  legs  of  the 
frf^  and  its  trunk  did  not  affect  tbo  development  of  the  convulsions, 
when  the  animal  was  poisoned  with  uicotia.    This  has  been  confirmed 
by  Krocker,  who  also  found  that  if  the  nerve-trunk  of  a  limb  be  di- 
vided the  convulsioua  cease  in  that  limb.    Tbe  convulsioDs  are,  there- 
fore, spinal,  and  the  first  stage  of  nicotine-poisoning  ia  one  of  spina) 
Bxcitement.    The  question  here  naturally  arisea,  Is  the  paralysis  of  the 
■aeoad  stage  due  to  spinal  depression  ?    There  ia  not  yet  sufficient  ovi- 
deiuw  to  warrant  a  positive  decision  as  to  how  far  the  cord  is  involved 
ID  the  paresis,  but  Krocker  is  probably  correct  in  believing  that  it  is  at 
Uul  to  some  degree  affuoted,  since  be  found  that  tying  the  arteries  of 
slinb  so  OS  to  preclude  tbe  poison  tVom  reaching  tbo  nerves  did  not  pre- 
'Wl  the  limb  fVom  lying  limp  and  powerless  during  the  paralytic  stage. 
The  ftflion  of  tbe  poison  upon  the  peripheral  nerves  bas  been  defi- 
•ilely  settled  by  the  experiments  of  Vulpian,  of  Kosenthal  (JMntralbl. 
/  Mtd.  Wissen.,  1863,  p.  738),  of  Krocker,  and  of  Hare,  all  of  whom  have 


*  P.  Uq>«uk7  luJ  faaikl  iRtUl*rt'*  Archiv,  1Sd6,  p.  535)  thU  tli«M  coDTubiaiu  u*  a<4 
^■nmtti  bjr  utiftcUI  r«pinUun. 
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found  that  the  fUnotional  activity  of  tho  motor  or  efferent  nerves  I5 
more  or  less  completely  abolished  by  the  poison.  By  tying  the  artery 
lof7  down  in  one  log  of  a  frog,  so  od  to  protect  the  peripheral  endings, 
applying  the  galvanic  currents  some  distance  above  ibis  point,  and 
comparing  the  results  with  those  obtained  by  galvanizing  unprotected 
nervc3,  Krockor  doteriuined  that  the  peripheral  endings  were  paralyzed 
sooner  than  the  uerve-trunlcs,  although  the  trunks  themselvea  were 
finuUy  aiFuctod.  The  peripheral  norve-ondiuga  appear  to  be  at  fii-st 
excited,  as  Vulpian  and  Krockor  have  found  that  muscular  tremblings 
are  not  prevented  by  section  of  the  supplying  nerve,  and  that  they  even 
occur  in  the  curarizod  tVog.  The-so  fibrillary  contractions  also  occurred 
when  the  alkaloid  was  injected  into  a  leg  whose  connections  with  tbo 
trunk  had  been  cut  off  by  a  tight  general  ligature.  According  to  Vul- 
pian and  itosonthal,  the  sensory  or  afferent  nerves  retain  their  activity 
to  the  last ;  but  Laulcnbach  believes  that  they  are  affected  {Phila. 
Med.  Times,  May,  1877).  J.  N.  Langley  and  II.  K.  Anderson,  in.  a 
series  of  experimeuls  on  various  animals,  found  that  the  ucrve-cells 
in  the  ciliary  and  superior  cei-vlcal  ganglia  cuuucctod  with  the  Iris  are 
paralyzed  befure  the  nicrve^judlngs  iu  the  third,  fourth,  aud  sixth 
nerves  in  the  eyo-muscles,  and  thai  these  in  turn  yield  to  the  action 
of  tbe  poison  before  the  nervu-cudiuga  in  the  skeletal  muscles  (Joum. 
Phyuoi.,  vol.  xiii.,  1893).  Upon  the  voluntary  muscles  all  observers  are 
in  accord  in  asserting  that  uieatinc  exerts  no  influence. 

Circuiation. — When  nicotine  is  added  to  freshly -drawn  bhad,  the  latter 
assumes  a  peculiar  dark  hue,  and  the  microscope  shows  that  tho  red 
corpuscles  rapidly  disintegrate.  In  nicotine-poisoning  the  blood  is,  how- 
ever, not  perceptibly  affected.  Tho  amount  of  the  alkaloid  necessary  to 
take  life  is  exceedingly  small,  and  although  the  death  by  asphyxia  causos 
the  vita.1  fluid  to  be  everywhere  dark,  yet  most  observers  state  that 
under  the  microscope  the  corpuscles  are  normal.  According  to  iirocker, 
the  dark  blood  assumes  an  arterial  hue  when  shaken  with  tho  air.  This 
is  confirmed  by  Dr.  II.  A.  Hare  {FUke  Fund  Prize  Diss.,  Phila.,  1885). 
who,  however,  found  that  the  spectrum  of  the  hmmoglubiu  is  altered, 
so  that  it  is  probable  that  the  red  oorpusclos  ore  somewhat  affected  by 
the  poison :  indeed,  Hare  affirms  that  after  very  large  doses  changes  in 
tho  corpuscloB  can  be  detected  by  tho  microscope. 

As  was  first  discovered  by  Traubo  (Allgem.  Med.  CcRtrai-Zeitung, 
1862),  the  circulatory  phenomena  produced  by  the  injection  of  moder- 
ate doses  of  nicotine  are,  first,  slowing  of  tbe  pulse  and  force  of  the 
arterial  pressure  ;  second,  rise  in  the  arterial  pressure,  the  pulse  remain- 
ing slow ;  thii-d,  increased  rise  of  tbe  pressure,  with  marked  ac-celera- 
tion  of  the  pulse;  fourth,  fall  of  pressure,  with  continuance  of  rapid 
jiulne ;  and  at  last  complete  lowering  of  tho  arterial  pressure,  with 
alowiiig  of  the  pulse.  Traubo  asserts  that  if  tho  pneuroogastrics  ho 
cut  during  tho  period  of  slow  pulso,  the  pulse  will  become  at  once 
very  rapid ;  but  ho  also  affirms  that  previous  section  of  the  par  vagum 
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does  not  prevent  tho  slowtug  of  the  pulse,  and  in  this  Is  confirmed 
by  Wertheimcr  and  Colas  (^Arcftiv.  d.  Pfitfsiol.  Norm,  d  Path.,  1891). 
Bcbroiedeberg  (Berichie  u.  d.  Verh.  d.  k.  siicft9.  QeidU.,  1870)  states  that 
a  previous  use  of  Atropine  prevents  the  slowing  of  tho  pulse  *  In  the 
experiments  of  Tugenhold  (reported  by  Itosentbal)  upon  frogs,  the 
filounng  of  the  beai-t  amounted  at  times  to  tho  couplcic  diastolio 
arrest ;  and  BA^c-h  and  Oser  (  Wien.  Mediz.  Jahrb.,  1872),  as  well  aa 
Werlheimor  and  Colas,  have  noticed  a  similar  occurrence  in  mammals. 
IJosentbttI  found  in  tbo  frog  that  previous  division  of  tho  par  vagum 
did  not  prevent  tliis  diastolic  arrest,  but  very  largo  doses  of  curare  did. 

Although  Traubc's  statement,  tbnt  section  of  the  pncumogastrio 
lervo  duriug  a  period  of  slow  putue  in  nicotine-poisoning  is  followed 
by  a  rapid  pulse,  seems  at  prcseut  inexplicable,  tbo  theory  urged  by 
Hoseutbal,  that  nicotine  nlows  the  pultte  by  stimulating  tho  extreme 
cardiac  inhibitory  apparatui*,  i.-*  vt^ry  probable  ;  the  ratting  aside  of  tbo 
kStlion  of  the  nicotine  by  euraro  and  by  atropine  being,  under  this 
ftuppoeition,  due  to  the  paralyzing  influence  of  these  agents  upon  tho 
intra-cardiao  inhibitory  apparatus.  The  final  rise  of  the  pulse-rale  in 
li'cotine-poisoning  appears  to  be  due  to  pnrnlypis  of  the  peripheral  inhibi- 
tory nerve  or  ganglia,  since  Kosenihat  found  that  Inte  in  the  poisoning 
the  most  powerful  atiranlationof  the  vagi  fails  to  affect  the  heart,  whilst 
Baldi  (^Arcftiv.  Ital.  d^  Biolo<j.,  xv.)  has  nhown  that  the  local  application 
of  nicotine  to  a  vagi-trunk  produces  paralj'eis  of  the  nerve  without  any 
perccptiblo  previous  stimulation. 

The  rise  of  the  arterial  pressure  produced  by  nicotine  seems  to  be, 
at  least  in  part,  of  cardiac  origin,  as  Itouget  (J&ur».  d.  l.  Phystoi.,  1860), 
conBrmed  by  Wertheimcr  and  Cubis,  has  found  that  nicotine  re-enforcea 
the  energy  of  the  cardjac  muacle  and  prolongs  its  irritability.  Id  con- 
formity with  this  is  the  Btatomcut  of  Dr.  W.  T.  Benfaam  ( West  Siding 
Iivnatic  Astfluin  Bep.,  vol.  iv.,  1874),  that  tho  local  application  of  tho 
alkaloid  to  the  out-out  heart  of  a  rabbit  will  bring  back  systolic  con- 
tractions after  they  have  ceased.  Further,  Wertheiraer  and  Colas  have 
noticed  in  the  mammal  that  even  after  ronipleto  section  of  the  spinal 
cord  nicotine  is  Btill  apt  to  incroase  arterial  prcRSurc.  That,  however, 
tbo  rise  is  not  altogether  c&rdiar.  in  origiu  seems  to  be  shown  by  the 
experiment))  of  AVertbeimer  and  Cuius,  in  which  it  vras  proved  that  as 
the  prcHsuro  rises  the  spleen  and  kidneys  decrease  in  sine;  or,  in  other 
words,  that  the  capillaries  of  the  spleen  anil  kidneys  contract.  It  is 
probable  that  the  6nal  failure  of  pressure  is  largely  due  to  widening 
out  of  the  blood  paths,  since  Kosenthal  and  other  ubservera  have  noticed 
increofio  in  the  size  of  tho  blood-vessels  of  the  rabbit's  ear  during  the 
later  stage  of  the  poisoning. 

Pvpii — When  exhibited  in  a  moderate  toxie  doae,  or  when  applied 

*A  fMt  iliMor«r«d  hy  Wcribtiiatr  »ai  CoIm,  Ui»t  skoUn*  rtlll  further  InortuM  th* 
npMlty  af  the  Ktroflnlml  lie»rt,  liia  Imn  showB  by  Ihue  ■atharlltM  to  l>e  i)o«  to  m  periptisrftl 
■•tlon,  u  It  bu  sot  bMD  pr»v«sied  hj  proTlooi  •iDrpXioD  ot  Ifao  carrinl  ffmiiHllittle  pn|lik. 
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dirootly  to  the  eje,  uicoline  protluces  a  very  marked  oontmctioa  of  Iho 
pupil.  If,  as  Is  aaaertod  by  Krockor,  the  alkaloid  contracts  Iha  pupila 
of  cut-out  cyoB,  it  ia  evidont  that  the  action  is  a,  local  one.  QtrHchmuuo 
(^Reicheri's  Archiv,  1S63)  haa  found  that  galvanization  of  the  divided 
cervical  d^'mpatheiic  faila  to  caiuo  dilatation  of  the  pupil.  Krocker, 
in  later  experimonta,  baa  confirmed  tbia  in  regard  to  lai^  dosos  of  tlia 
drug,  but  haa  found  that  myoaia  occura  long  before  the  syinpathetio 
ia  unable  tu  dilate  the  pupil.  Tbia  fact  renders  it  probable  that  the 
alkaloid  paralyzes  the  peripheral  endings  of  the  sympathetic;  but  it  ia 
barely  poaaiblo  that  it  inducoA  a  spasm  of  the  fibres  supplied  by  the 
oculo-raotor  so  powerful  that  the  sympathetic  is  unable  to  overcome  it. 
Be  this  as  it  may,  it  is  very  probable  that  the  sympathetic  paralysis^ 
if  ii  exists,  is  aseocintod  with  oculo-motor  spasm;  but  at  preftont  we 
have  not  suBlciout  ovidouce  to  warrant  any  definite  couclusioo. 

Abdominal  Ori^afu.— Nasao  fouud  iu  Lis  experiments  (^Beitrdge  sur 
Phys.  der  Darmbcweyun^t  Leipsic,  18C6)  that  li^octious  of  nicotine  into 
thu  jugular  vein  produced  a  tetanic  coutractiou  of  all  the  inteetinea, 
wliich  wua  uuL  afTected  by  aoctiou  of  the  vagi  or  by  compression  of  the 
abdominal  aorta ;  even  the  aplanchmcs  were  unable  to  exercise  th^ 
inhibitory  inQuenue,  either  because  they  were  paralyzed  or  because  th» 
Bpasm  was  too  intense  for  them. 

In  what  way  the  poison  ia  eliminated  hns  not,  that  I  am  aware  ot, 
been  determined,  but  it  very  probably  escapes  with  the  urine,  since, 
accoi-ding  to  Claude  Bernard  (^Substances  Toxiquea,  p.  410)  the  rapidity 
of  the  secretion  of  that  duid  is  increased. 

Theh-apkutics. — Tobacco  has  been  employed  in  past  times  in  a  large 
number  of  diseases,  but  has  almoBt  piuised  out  of  sight  as  a  thempeutio 
agent,  and  there  are  only  two  indications  which  it  is  capable  of  meeting. 
These  are  aa  follows : 

To  relax  «;?rt5;n.^Imperfect  as  is  our  knowledge  of  the  physiological 
aotion  of  tobacco,  so  far  as  it  goes  it  indicates  very  clearly  the  great 
power  of  the  drug  in  quieting  violent  muscular  spasms.  The  tVightful 
nausea  and  vomiting  which  it  Is  so  apt  to  induce,  and  the  occasional 
excessive  violence  of  its  action,  have  led  to  its  being  superseded  by  lean 
disagreeable  and  more  controllable  rcniedies.  It  is  atill,  however,  em- 
ployed occasionally  in  tetanus,  with  asserted  good  results.  In  spasmodic 
asthma,  if  the  patient  bo  not  accustomed  to  smoking,  one  or  more  strong 
cigars  will  very  oflen  at  oneo  end  the  attack,  or  perhaps  abort  one 
which  'lA  threatening.  In  strychnine-poisoning,  tobacco  has  been  uaed  ia 
several  cases  succosaAiUy. 

To  alleviate  pain. — Taken  internally,  tobacco  has  no  powers  of  ra- 
lieviog  puin  at  alt  commcnsurato  with  the  danger  attending  its  use.  and 
it  should  never  be  employed  for  that  purpose.  It  is  different  with  ita 
local  use:  thus,  it  ia  often  added  with  great  advantage  to  ointments  in 
the  case  of  painful  hemorrhoids;  and  in  pruritus  a  ati-ong  wash  of 
tobacco  afford  i  oao  of  the  surest  modos  of  relief.    It  must  never  be 
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forgotten  thai  its  oxieroal  eraployment  baa  led  to  Iho  meet  Boriona 
lind  even  fatal  poisoning.*  For  thia  reaaon  tolmfco  ou^lu  never  to  ho 
ompluyed,  as  it  formerly  waa,  to  kill  vermin  on  the  person. 

ToxiooLoav. — A  large  number  of  deaths  have  resulted  from,  tbo 
medicinal  use  of  tobacco,  Htiaemann  stating  {Handbuch  der  Toxicologie^ 
Tol.  ii.  p.  483)  that  no  lesa  than  ten  fatal  coses  have  boon  caused  by 
tobacco  enemata  alone.  Dr.  Copland  has  aeon  a  cljrster  containing  half 
a  drachm  produce  death  {Diet,  of  I'ract.  Med.,  art.  Colic).  Even  smoking 
has  caused  an  acnte  fatal  poisoning.  MoUoos  affirms  that  the  smoke 
of  half  an  ounce  of  strong  tobacco  contains  sufficient  nicotine  to  prove 
latal.f  In  the  only  caao  of  criminal  nicoti no-poisoning  on  record,  an 
nnkoown  amount  of  tho  alkaloid  was  forced  into  the  mouth  of  the 
Tictira,  causing  death  in  fVom  throe  to  tlve  minutes  {Ann.  ifJIt/giine, 
1861,  U.).  The  treatment  of  tobacco-potsonmg  consists  in  washing  out 
the  Btomach,  the  iVee  adminiHtratiou  of  ammonia  and  alcohol,  the 
hypodermic  use  of  moderate  amounts  of  atrychnino,  and  tho  employ- 
ment of  such  external  measures  as  dry  heut^  rubbings,  etc.  If  those 
fail,  artificial  raspiration  should  be  maintained.  The  excessive  use  of 
tobacco  produces  in  some  persons  aeriuus  nervous  disturbance,  such  aa 
insomnia,  irritability,  geneml  foebleuess  ;  tho  most  cbarauteriatic  symp- 
tom is  a  peculiar  irreguUirity  of  the  heart's  action,  often  accompanied 
by  distinct  intermissions.  Amaurosis  is  also  sometimes  present.  Jona- 
than  Hutchinson  afiirms  {Med.  Times  and  Gaz.,  1834,  i.  40)  that  ho  has 
seen  this  amaurosis  recovered  from  by  tho  use  of  opium  and  champagne 
irithout  the  abandonment  of  the  habit  of  smoking. 

AoHixiSTRATiON. — Tho  doso  of  tobacco  in  substance  is  usually  stated 
to  be  five  gnuna,  which  may  bo  given  in  infusion.  In  strychniuo* 
poiaonittg  and  tetanus  the  remedy  chould  bo  exhibited  at  short  intervals 
until  constitutional  symptoma  ore  induced. 


CONIUM.    U.S. 

The  U.S.  PharmacojMUia  recognizes  only  tho  full-grown  fruit, gathered 
white  green,  of  CuuJum  niaculatum.  The  pluiiL  is  umbetLiferous,  a  native 
of  Europe,  but  naturalized  in  tho  United  States.  The  dried  leaves  have 
a  strong  heavy  odor,  increased  by  ihv  addition  of  an  alkali,  and  resem- 
bling somewhat  that  of  mice.  They  are  bi-  or  tripinnato,  and  very  much 
incised.  The  fruits  are  one  to  two  linos  long,  roundiah-ovato,  striated, 
with  6ve  crenatod  ribs  on  the  outer  sides  of  tho  easily-separable  halvee; 
the  odor  is  that  of  the  leaves.  The  active  principle  is  Conine-,  a  yellow- 
ish, oily,  liquid  alkaloid,  highly  volntile,  of  a  strong  odor  similar  to  that 
of  the  urine  of  mice,  and  of  a  very  acrid  taste.  It  ia  freely  soluble 
in  alcohol  and  in  ether,  and  slightly  so  in  water,  vnth  which  it  forma  a 

*  For  ft  Bumbar  or  otttm,  mm  Slillfi'a  Thtropcmiie*,  vol,  il.  p.  374. 

t  TIm  utiTit7  nf  b>lMfieo-iaa»k«  U  coaD«)t«d  with  the  prMeoee  iu  it  of  othsr  lubiUnoM 
than  alontinc  (aco  Vamjit^- fteudiu,  lo,  1538).  A.  P.  Pakkar  fuuod  &  Isrgv  |)ru|H>rtion  of 
autoaifl  oxide,  ftQil  uurti  tbat  uim&li  ImtnerMd  la  the  imoke  die  of  [tcinnlog  bj  tbst  gu. 
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hydrate,  and  it  coagiilales  albumen ;  wbea  exposed  to  tho  air  it  under- 
goefl  decomposition,  becoming  first  brown,  afterwards  resinons;  boat 
accelorntes  tho  change. 

Physiolooical  Action. — TLe  chief  symptom  produced  in  man  by 
oonine  when  taken  in  doacs  just  largo  enough  to  improHs  dccidodly  thn 
eystom  is  ^-cat  musoular  weakness  or  languor,  with  some  disorder  of 
vision,  and  giddincsa.  On  attempting  to  walk,  tho  pattcnt  suffers  &om 
a  fooling  as  though  his  foot  were  made  of  lead,  and  etaggora  or  falls 
from  the  refusal  of  his  knees  to  support  hini.  There  is  an  intense 
doairo  to  lie  quiot  in  tho  horizontal  poaitiou,  and,  as  the  eyelids  are 
especially  affoctod,  the  eyes  arc  kept  shut.  In  some  subjects  these 
symptoms  aro  procedcd  or  accompanied  by  burning  in  tho  mouth  or 
fauces,  nauaoa,  and  even  vomiting,  boaidea  heat  of  bead,  oflon  with  a 
Benso  of  weight  or  pressui-e,  or  even  severe  frontal  pain.  The  dis- 
order of  vision  is  apparently  due  in  groat  part  to  a  sluggishness  and 
finally  to  a  paralysis  of  accommodation.  The  experiments  of  Poohl- 
mann  (quoted  by  Husomann,  Die  Pjianzenstoffe,  p.  269)  show  that  very 
grave  symptoms  may  be  induced  and  yet  the  pupil  remain  natural ;  but 
sooner  or  later,  as  the  drug  gains  power  over  the  system,  it  probably 
always  dilates.  The  pulse  is  first  diminished,  afterwards  increased,  in 
frequency.  In  decided  poisoning  by  conium  the  sjnnptoms  are  prob- 
ably  simply  those  already  mentioned,  intensified.  I  have  met  with 
accounts  of  but  four  fatal  cases  of  such  character.  In  one,  that  of  the 
mistress  of  Dr.  Hermann  Jahn,  killed  in  a  few  minutes  by  from  ton  to 
fifteen  drops  of  the  alkaloid  (quoted  by  ILusemann,  Die  Pfianzenstofftf 
p.  269),  violent  palpitation  of  tho  heart  is  said  to  have  boon  a  prominent 
symptom.  Tho  chief  symptom  in  tho  second  case  (Kdinb.  Med.  and 
Surg,  Journ.,  18-45)  was  universal  paralysis,  with  total  failure  of  volun- 
tary movement  and  of  tho  voice  before  consciousness  was  lost.  Con- 
vulsive movemonts  were  prosont  very  late  in  the  case.  Sonsation 
appeared  not  to  bo  lost  until  death  was  at  hand. 

Tho  third  cose  was  in  the  person  of  a  medical  electrician,  suffering 
from  bicph aro- facial  spasm,  who  took,  begluoing  four  hours  after  tho 
last  of  a  previous  series  of  divided  doses  of  a  fluid  extract  amounting 
to  one  hundred  aud  eighty  drops,  at  4.10, 4.40,  and  6.15  p.u.  fifty  minims 
(one  hundred  and  fifty  in  all)  of  "Squibb's  fluid  extract."  The  first 
dose  produced  diKziness  and  muscular  relaxation;  the  second,  great 
muMiular  weakness,  inability  to  stand,  and  thickening  of  speech,  without 
relief  of  tho  spasm ;  the  third,  immediately,  some  nausea,  and  tremora 
about  the  chest.  At  6.10  there  were  nausea,  intense  muscular  weak- 
ness, partial  ptosis,  diplopia,  and  great  difliculty  of  speech ;  the  pulse 
was  60.  Shortly  after  this  he  became  unable  to  speak  or  to  swallow. 
He  made  signs  for  electricity,  and,  on  being  asked  whether  tho  chemical 
or  the  faradic  current,  indicated  the  latter,  and  also  the  place  of  appli- 
cation of  the  electrodes,  but  was  unable  to  hold  one  of  tho  latter 
Shortly  after  this,  on  being  raised  up,  he  dropped  dead.    {The  Sani- 
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tarian,  June,  1S7&).  A  fourth  caso,  in  which  a  child  five  years  old  diod 
of  asphyxia  preceded  by  coma  uod  paralysis  us  the  result  of  taking  a 
drachm  of  chloj-o form-water  containing  five  grains  of  the  extract  of 
oonium,  is  recorded  iu  Pharm.  Journ.  Tram.,  xvi.  102. 

In  mammals  c;onium  producer  symploiiis  parallel  with  Ihose  obsorvod 
Id  man,  and  it  probably  acta  similarly  upon  all  Terlebratca.  In  fVog£ 
uonviUtiions  arc  rarely  if  ever  proHout ;  in  birdit  thuy  ore  occasionally 
60 ;  in  mammals  they  ara  more  iVcqucnt, — thus,  Ihmson  savr  thorn  in 
iwclro  out  of  tweaty-threo  oxpcrimouts;  thoy  are  chiody  clonic,  but 
tonic  epasuis  do  occur  ia  the  bind  legs.  A»  the  legs  are  usually  af- 
fected beloro  tho  arms  in  man,  ao  in  quadrupeds  the  hind  extremities 
aro  usually  paralyzed  first.  Sensibility  is  maiucaiuod  to  the  lost.  The 
roapiratioD  ia  gonoratly  much  affected,  and  the  heart  continuos  to  boat 
after  its  cessation . 

Tho  ocoaflional  fuilivation  and  exoessiTO  sweating  of  conino-poisoning 
indicate  that  tho  alkaloid  escnpoA  with  all  the  secretions;  but  the  kid- 
neys are  undoubtedly  the  chief  chanuol  of  elimination.  Zaleski  and 
Bragendorff  have  found  it  abundant  in  the  urine  during  the  first 
twelve  hours  of  the  poisoning;  Provost  hoa  seen  the  urine  of  poisoned 
animals  cause  in  a  fVog  tho  characteristic  general  palsy,  and  in  a  doubt- 
All  caso  this  physiological  test  might  decide  the  diagnosis. 

Hervoui  and  Muscular  Systems. — All  observers  agree  that  tho  chief 
eymptom  produced  by  conino  {i.e.,  tbo  paralysis)  is  not  duo  to  any  diroct 
influcnco  upon  the  muscles,  which,  indeed,  presorvo  perfectly  their  con- 
tractility  up  to  death.  In  1356,  Kolliker  (Virchow's  Archiv,  Bd.  x.  p. 
228)  announced  that  tho  failure  of  motion  iu  conino-poisoning  is  caused 
by  a  diroct  action  of  the  alkaloid  upon  tbo  efferent  or  motor  nerves.  Ho 
first  oxpcri  men  tally  found  that  in  frogs  killed  by  tho  drug  tho  applica* 
tioD  of  tho  galvanic  current  to  a  norvo  fails  to  induce  contractions  Id 
the  tributary  muscles.  Ho  then  tied  tho  aorta  in  such  a  way  as  to  cut 
off  Iho  supply  of  blood  to  the  hind  extremities,  and  found  that  after 
voluntary  motion  had  ceased  in  tho  fore  legs,  and  even  after  galvanic 
simulation  of  the  anterior  nerves  had  lost  ita  influence  upon  the  mus* 
oloe  directly  supplied  by  those  nerves,  irritation  of  tho  aaroo  anterior 
non'es  produced  reflex  contractions  in  the  hind  legs,  ahowing  that  tb« 
anterior  alTeront  norvea  and  the  spinal  cord  stilt  retained  functional 
activity  after  tho  loss  of  it  in  all  those  efforenl  nerves  reached  by  the 
poison.  After  repealing  these  experiments  a  number  of  times,  he  drew 
tho  conclusion  already  given. 

His  experimental  results  have  been  confirmed  by  Funke  {Berichte 
uher  die  Yerhandl.  der  k.  sacks.  Oesetlsch.  d,  Wissensch.  zu  Leipzig^  Bd.  xi. 
p.  23,  1859),  by  Guttmann  {Berlin.  Klin.  Wochenschr.,  1868,  quoted  by 
Husemaan),  and  by  MM.  Polvette  and  Hartin-Damourotto*  {Gazette 

*  M.  Tlr^kkftn  {Comfil..Iit*4.,\xxx^{.  13U)  bu  ftlBmid  th&t  ttbMlatet;  [mraooaLnc  dua 
■ol  aff«ct  th*  uenros,  bnt  U.  PrerwM  {Arrk.  PkytioL  Jfan*.  tf /^M*.,  ISSO.  TOt.  ?U.)  bu  diowi 
lh«t  eh«tDiea])j  pw§  twtmwbjdnUa  yt  «aaiiie  hu  tbU  mUob, 
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M4d.t  1870,  quoted  in  Archives  Gin.,  60  ser.,  t,  xvi.  p.  88),  The  latter 
obBorrers  extended  the  (HsHoa  by  sovering  in  a  frog  all  tbo  tissues  at 
the  upper  pm-t  of  the  thigh  except  the  nerve,  und  found  that  when  & 
batrncbian  bo  prepared  was  poisoned  with  coniuc,  nfter  tbo  pnmtysis 
\ra<4  complete  iu  all  poriious  of  the  body  to  wbich  the  poisoo  had 
accet^s, — :il\er  Htimiilatious  of  the  poisoned  uer\'e9  were  poworlcas  to 
oxoite  conlractiou  in  the  tribuiary  muscles, — the  log  which  bad  beoo 
protected  fVom  tlie  action  of  the  coniuo  u]h>q  it  responded  not  only  to 
irritations  applied  to  ita  nerve,  but  alao  to  stimuli  placed  upon  distant 
portions  of  the  body.  These  same  obsurvom  also  noted  thai  when 
canine  und  HtrychEiine  were  given  sinmllatieouHly  10  a  (Vog  fVom  ooe 
of  whose  sciatic  nerves  the  circulation  (i.e.,  direct  access  of  the  poisoo) 
was  cut  off  in  oithei*  of  the  manners  spoken  of,  they  produced  by  their 
conjoint  netiuri  a  commingling  of  paralysis  in  all  other  parts  of  the 
body  with  violent  tetanic  spasms  in  the  protected  leg, — a  commingling 
explainable  only  on  the  supposition  that  the  conine  paralyzed  all  the 
motor  nerres  to  wbich  it  had  access  through  the  circulation.  Since  B. 
F.  Lautenbach  {I'hila.  Med.  Times,  vol.  v.),  Verigo,  A.  AV,  Uofraann, 
Professor  Prevost,  U.  Schultas  {Schmidt's  Jahrb.,  cxlix.  16,  cxcv.  119), 
and  Fliess  {Arch./.  Physiol.,  18S2,  p.  111)  have  confirmed  these  experi- 
ments, it  must  be  considered  as  an  established  fact  that  tbo  chief 
physiological  action  of  eoninc  is  ne  a  paralyzer  of  the  motor  nert''e^  aad 
primarily  of  their  peripheral  filaments.* 

It  baa  generally  been  believed  that  conium  does  not  affect  the  sensory 
nerves;  but  in  1875  (^BulL  Thcrap.)  M,  Gublor  called  attention  to  its 
local  influence  in  benumbing  the  cutaneous  sensibility,  and  Lautenbach 
{Proc.  Acad.  Nat.  Sci.,  Phila.,  1875)  found  that  when  he  tied  the  abdom 
inal  aorta  and  loft  axillaiy  artery  in  the  trog,  and  then  injected  a  now 
dose  of  conine  into  the  abdomen,  irritation  of  the  leg  whoso  nerve  was 
not  protected  from  the  poison  failed  to  cause  reflex  movcmonta  at  a 
time  when  irritation  of  the  protected  nerves  produced  reflex  aclioaa  in 
distant  part"*  of  the  body.  These  experiments  soom  to  show  that  the 
alkaloid  is  a  paralyzant  to  tbo  sensory  nerves ;  but  it  certainly  acta  upon 
them  much  less  powerfully  than  it  does  upon  the  motor  nerves. 

The  exact  influence  of  conine  upon  the  spinal  cord  cannot  yet  bo 
considered  absolutely  determined,  but  it  is  most  probable  that  the  poison 
haa  a  feeble  depressant  action.  Dr.  Verigo  (Schmidt's  Jahrb.,  cxlix.  16} 
asaerta  that  it  is  a  poworftd  spinal  depressant,  and  HM.  Felvotte  and 
Hartin-Daniourelto  {Arch.  Gen.,  6e  ser.,  t.  vi.  p.  89)  say  that  it  acts  as 
an  excitant.  Dr.  Lautenbach  (Proc.  Acad.  Nat.  Sci.,  Phila.,  1375),  in 
caref\illy  invoHtignting  the  subject,  failed  to  obtain,  under  any  circam- 
■tancos,  evidences  of  excitement  of  the  cord;  he  did  succeed  in  pro 


*  n.  Tirjrmkui  {£tvult  trpfrim.  «l  e.kir.  tur  la  Coniiae,  Pkris  Thi«o,  1876]  esdnTon  to 
■how  tb«(  thU  Mitoo  of  eonlna  U  da«  to  U)  Inpurity,  and  not  to  iba  «lk*)oid ;  but  Utu  k 
■  priori  ezoeedtnglf  Itnproibable,  and  Profaaiof  Prerost  {Arvk.  d»  Phgtial.,  Nor,  1884,  40), 
wist  tb«  Mtao  prepnnttioB  u  did  Tirjkkas,  haa  fyani  thmt  tb«  aotor  noTTH  at*  offtoUd. 


DEPSESSO-MO  TORS. 


349 


daoing  Iom  of  reflex  activiiy  where  the  nen'e  was  protected  by  tying 
Ihe  artery  in  the  limb,  but,  ns  in  all  but  two  of  fil^ty-two  experimonta 
the  refloxea  in  the  protected  limb  were  not  greatly  reduced  until  Just 
before  death,  it  is  plain  that  any  action  upon  the  epinal  cord  ia  unim- 
portant and  dominated  by  the  more  powerful  inllucnces  of  the  poison. 
The  oxpcrimontal  rosulta  obtained  by  Drs.  A.  D.  Davidson  and  D.  Dyc« 
Brown  {Med.  Times  and  Oasttte,  July,  1870),  which  have  been  cited  as 
foToring  the  absurd  theory  of  Dr.  Harloy  that  the  corpora  etrinta  are 
eepociatly  affected  by  tho  drug,  depended  no  doubt  upon  an  arterial 
anomaly  said  to  bo  common  in  the  log  of  tho  cat. 

According  to  the  exporimcnte  of  Lautenbach  (loc.  cit.,  p.  451),  tlie 
eoDTnIsions  of  hemlock-poisoning  are  corcbral,  since,  in  a  nuuibor  of 
caaw^  after  division  of  the  cord  they  wore  confined  to  tho»o  muscles 
rappKed  by  nerves  arising  from  that  portion  of  the  spinal  marrow  above 
the  section. 

The  retention  of  conaciousneas  nnd  of  tho  mental  faculties  fto  late  tn 
the  course  of  poisoning  by  Conine  proves  that  tho  drug  has  but  tittle 
influence  upon  the  cerebral  hemispfieres. 

Pupil. — ^The  pupil  is  generally  dilated  by  canine;  hut  both  Ton 
Praag  (.Tbwrn.  /fir  Pharmacodyn.,  Hofl  i.  p.  31)  and  Vorigo  assert  that 
the  phenomenon  is  not  constant,  at  least  in  animals.  The  ptosis  of 
ooniam-poiaoning  indicates  that  the  dilatation  of  tho  pupil  is  due  to 
oculo-motor  paralysis.  The  known  action  of  tho  drug  upon  nervo-trunka 
indicates  that  this  paralysis  is  peripheral, — a  conclusion  corroborated 
by  tho  oxperimenta  of  Dr.  I.  Hoppo  {Die  ^^ervenwirk.  der  ffeiimittel, 
Hait  L,  Leipsio,  1855)  and  of  Lautenbach,  oach  of  whom  found  that 
when  contno  is  dropped  into  the  eye  of  an  animal  it  causes  at  first  con* 
traction^  apparently  due  to  the  intense  irritation,  and  aflcnvards  dila* 
tation,  of  the  pupil. 

Temperature. — Verigo,  Von  Praag,  and  others  affirm  that  lethal 
doM0  of  conium  cause  a  decided  lowering  of  temperature ;  but  Lauten- 
bach assorts  that  the  drug  decidedly  increases  the  temperature  both 
when  in  thornpoutio  and  when  in  toxic  doses. 

drcuUition, — No  sufficient  investigation  has  ns  yet  been  made  upon 
(bo  action  of  conine  upon  the  circulation.  Lautenbach  states  that  the 
arterial  pressure  falls  immediately  oHer  the  injection  of  codloo,  and 
Biterwards  rises  far  above  the  normal  point,  and  that  the  pulse  is  at  first 
acoelerated,  but  afterwards  retarded.  The  secondary  rise  of  pressure 
ma  probably  due  to  asphyxia.  The  primary  pulse-accc  I  oration  is  ex- 
plained  by  the  observation  of  M.  Pelcnard,  confirmed  by  M.  Frevost, 
that  tho  pneumogftstrics  are  paralyzed  before  the  motor  nerves.  M. 
Prcvost  finds  that  the  heart  it^lf  is  scarcely  affected  at  all  by  the 
poison. 

When  locally  applied  in  a  concentrated  condition,  conine  probably 
is  fatal  to  all  tho  more  highly  organized  tissues.  Certainly  Christison 
{Edinburgh  PhUoaoph.  Trans.,  vol.  xiii.)  proved  this  to  be  so  in  regard  to 
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the  mnsclee,  althongh  these  oi^ns  are  not  influenced  by  conine  taken 
intemaUy.    Upon  the  mncona  membranes  it  acta  as  an  intense  irritant. 

Stimmanf. — ^The  chief  symptom  of  poisoning  by  conium  is  a  failure 
of  Tolontary  and  inrolontary  movement,  the  result  of  a  progressive 
panlyat$  t^  the  motw  Deires.  The  cerebrum  is  not  aiTectod,  honce 
cooacioasiiefiB  is  {weaerved  to  the  last  The  pupil  is  dilated  by  a  periph- 
eral Tpmxafysa  of  the  ocolo^notor  nerve.  The  sensory  nerves  and  the 
wpaal  conl  an  probably  feebly  depressed.  It  is  probable  that  the 
alkaloid  docs  not  directly  act  upon  the  circulatory  apparatus  except  to 
patalyte  the  pneomogastrica. 

THiKAnmcB. — The  paralytic  action  of  coniam  naturally  snggesta 
its  usQ  in  qpumodie  affections ;  and  accordingly  it  has  boon  tried  in 
tkoffiMy  in  paralysi*  agitanSf  in  whooping-cough,  and  in  other  disoaaos  of 
atBkilar  natnrei.  Although  it  seems  not  to  have  mot  with  continued 
&Tw»  and  ia  bat  little  used,  it  may  be  employed  when  life  is  throatcnod 
by  the  mere  ccmmlsive  actions,  as  it  will  suspend  these  for  tho  time 
beto^.  If  Dr.  Hariey's  views  as  to  its  physiological  action  be  correct, 
it  ou^t  to  be  e^kecially  nsefUl  in  all  motor  disturbance  connected  with 
imtatioD  at  the  baaa  of  the  brain.  Clinical  proof  is,  however,  nearly 
as  wttrvv  as  physif^ogical  in  this  matter. 

In  MonkiaiJ  and  hysUrieal  excitement,  the  drug  in  full  doses  is  said 
to  pwdttce  a  condition  of  calm  and  relaxation  which  is  highly  &vor> 
»M» ;  and  in  the  treatmoat  of  the  insane,  conium  is  veiy  much  used  by 
•tWM  aU«nists  i^Amtr.  Joum.  of  Insaniti/,  April,  1873). 

CNwiau  has  also  been  employed  to  relieve  pain.  As  a  doobstruent 
wmI  altwatire  it  has  been  very  largely  used,  both  locally  and  internally, 
ta  MMfM^yhi  and  sciattcoy  vith  asserted  occasional  success,  in  canceroiu 
mi  9lh«r  hnatw^  in  tkrwtic  gtandular  enlargements,  in  swollen  joinis,  and 
(k  T«ri«Kt*  cAnmic  vtctrations.  Dr.  H.  Kennedy  (Lublin  Journ.  Med. 
tftik  Jm^  1^74)  specially  commends  it  in  chronic  rheumatism,  and  as  an 
9Jti  ^  «od4iv«r  oil>  «tOM  in  cAronic  phthisis.  It  has  also  been  employed 
to  4tiw»l  Ut»  Mention  of  milk  and  to  relieve  dysuria.  The  various  uses 
^wNw  M  an  alt«rativ«  certainly  have  no  definite  physiological  basis, 
^Wl  tk>V  *PP*'^  ^  ^  justified  to  some  extent  by  clinical  experience. 

ANU!ll«nUTto>:*^ — ^i^*  of  the  great  practical  drawbacks  to  the  use 
^f  llt^  ^lr«itf  ^  (^^  nnc^rtainty  of  its  preparations.  The  dose  of  tho 
Um-iiM  sJSl^r^KtVkm  t\>MU,  U.S.)  is  one  grain ;  of  the  tincture,  f 38b  to  fji ; 
^^4kMilM4n«tf  (AlrfniitHM  Conii  Fluidum),  n^j  to  ii);ii;  all  of  which 
MMft  W  WvaiaUtv>nd  in  increasing  doses  until  Bome  effect  is  experi- 
MMii.  VV  lW*»  |«i«parattoue  the  last  is  certainly  the  best.  The  Eng- 
^^  Ntott  tXM*1k  «>.^  luraiM^l  by  some  writers,  I  have  known  to  be  used 

Ml  ImW^'i^'^!'  '*"'  ^  ^^'^  preparations  has  its  origin — first,  in  the 

^»iMMM^^^  aotire  principle  in  the  drugj  secondly,  in  the 

^aMttGt^  tM«  wrinoiple;  and  thirdly,  in  the  proneness  of  the 

"kllMM^  WiMtMUMOoa  dwomposition,  even  when  kept  under 
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the  most  favorable  circumstaDces,  and  to  a  much  greater  extent  when 
exposed  to  light  and  air.  The  alkaloid,  on  the  whole,  would  probably^ 
be  the  best  form  in  which  to  use  the  remedy;  but  it  is  not  officinal: 
it  has  been  used  abroad  to  a  considerable  extent.  Its  nnstablo 
nature,  however,  is  an  obstacle  to  its  use,  and  has  caused  H.  Moormt 
to  propose  it«  hydrobromate,  which  is  said  to  be  a  crystalline  stable 
salt  (^Bull.  Therap.,  xc.  446,  xci.  1).  The  dose  of  the  alkaloid  or  of  its 
salt  is  one-twentieth  to  one-twelilh  of  a  grain,  which  may  be  dissolved 
in  alcohol. 

T0XIC01.00T. — Sufficient  has  been  said  about  the  symptoms  caused 
by  conine.  After  death  from  it  no  distinctive  lesions  are  to  be  found, 
only  the  usual  indications  of  death  from  asphyxia.  The  treatment 
consists  in  the  immediate  evacuation  of  the  stomach  and  the  exhi- 
bition of  tannic  acid, — the  tannate  formed  is,  however,  probably  more 
or  less  poisonous, — ^with  the  use  of  external  heat  and  of  internal  stimu- 
lants; artificial  respiration  should  be  steadily  maintained  so  long  as 
there  is  the  fointost  indication  of  cardiac  action.  No  physiological 
antidote  is  known ;  but  it  is  possible  that  atropine  might  be  of  serriM 
by  aiding  to  maintain  the  respiration. 


FAMHiY  Yn.-RESPIRATORY   STIMULANTS 
AND   DEPRESSANTS. 


The  dmgs  which  aro  ohiofly  usod  by  the  physician  for  the  parposM 
of  Btiinuliiting  the  respiratory  oentroa  are  ammotiia,  caffeine,  atropine, 
coeaitio,  and  strychnine.  For  discnsmon  of  these  drugs  the  reader  is 
referred  to  the  rcapectivo  articlea  upon  thtjm.  It  is,  perhaps,  not  super- 
erogatory to  point  out  that  atropine,  cocaine,  aud  strychnine  are  the 
most  ccrlnin.  in  their  respiratory  action,  affordiug  the  most  satisfaction 
in  the  treatment  of  rospiratory  ilt-pi-essiun,  and,  further,  that  very  fre- 
queiitty  the  best  roHult  is  to  be  obtained  by  Lhe  conuentaneoua  use  of 
two  of  the  Rlimulant»  (see  pac;o  28ti).  la  the  face  of  a  depreaaing 
poison,  Blrychnine  la  prolmhly  the  raot^t  certain  and  constant  in  ita 
action,  thougli  its  infiuunco  in  liealth  is  scarcely  so  marked  as  that  of 
cocaine,  and  perhaps  even  of  atropiiio.  In  all  casest  of  severe  narcosis 
tlie  alkaloidal  saltn  t^hould  bo  usied  hypodermically. 

Very  rarely  in  practical  medicine  is  a  respirator}/  depressant  indi- 
cated. The  only  condition  is  that  of  a  cramp  asphj'xia.  such  as  may 
occur  in  a  stryohnic  or  other  tetanic  convulsion,  under  which  circum- 
Btances  a  centric  motor  depressant  should  be  emploj'ed.  It  is  true  that 
certain  drug«,  such  as  aconite  and  veratrum  viride,  not  placed  among 
the  motor  depressants,  aro  powerful  respiratoiy  depressants,  but  their 
action  upon  the  circulation  or  other  parts  of  the  animal  system  not 
connected  with  respiration  is  so  severe  as  to  forbid  their  use,  unless 
under  very  exceptional  ei  ream  stances.  When  the  peril  is  imminent  ia 
a  cramp  asphyxia,  and  there  \t\  ciiougti  movement  of  air  in  the  chest, 
I'hlorofurm  or  nitrite  of  amyl  should  be  used  thi-ough  the  respiration. 
If  this  cannot  be  done,  nitrite  of  amyl  should  be  given  hypodermically. 
When  the  symptoms  aro  severe  but  not  immediately  urgent,  and  swal- 
lowing is  possible,  chloral  is  the  beat,  quickly  ac-ting,  remedy,  but 
usually  it  should  be  supiwrted  by  large  doses  of  the  bromide  of  potas- 
sium, which,  if  not  powerful  enough  to  be  depended  upon  by  itself,  is 
by  the  persistency  and  constancy  of  its  action  very  valuable  as  an 
adjuvant.* 


*  Tbvrfl  !■  |>M'liBpi  no  complete  JoftltlMlion  for  lbs  reeopiItloD  of  clMHt  of  rflfplntorj 

Hlmilliinl*  Bnil  JeprcuanU,  tiooe  probabljr  lbs  rwfitratur;  eenlrrs  sbara  Ui«  nation  of  ilragl 

ii|ioi)  lh>  wIioIq  tnolor  trkct  of  th«  rpinal  <ord :  to  tttal  may  drog  which  li  a  motor  deprcMkbt 

or  ft  mulnr  lUmulLot  if  oorreipondiDgt/  t  mpiralorjr  dftprtfMUl  or  a  rMjiiraUiry  lUmulaaL. 
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^P  A8PIDOSPERMA.    U.S. -QUEBRACHO. 

I  Tho  bark  of  an  cvcr^roon  Soulh   Amcrtcan  tree,  Aspidoeperma 

:  QuiibrachO'blanco,  ia  wliiob,  according  to  Ucino,  thoro  are  five  dLitiuct 
I  alkaloids.  Of  thew,  probably  tho  most  important  is  aspiUospermine, 
,      discovered  hy  Fraudo  In  1878.* 

|l  Our  knowledge  of  tho  phyeiologieal  action  of  qnebracho  bark  is  very 

imperfect.  Aecoi-ding  to  Dr.  F.  Pensoldt  (Pie  Wirkun^en  Quebracho- 
drogtn,  Krlangen,  1881),  large  tjosiss  of  the  drug  eau^  in  the  lower 
animals  motor  paralysia,  dyspneea,  and  finally  death  (Vom  asphyxia. 
The  brcatliing  ia  said,  oven  in  moilL-rato  dob©,  to  become  slower  in  Tat« 
but  deeper,  and  the  blood-pressure  not  tu  be  nffecied  at  all,  or  after 
toxic  do»es  only  lato  in  the  poisoning.  It  16  affirmed  that  although 
death  isecins  to  take  place  from  asphyxia,  the  venous  blood  always  is 
more  or  le»8  of  the  nrt4>nal  hue;  and  X)t.  Ponzoldt  hclievoH  that  tho 
relief  of  il^i^pncBa  obtaint'il  <dini(:ally  by  tho  use  of  the  drug  is  caused 
hy  its  increa-iing  the  power  of  tho  rod  blood-dinks  to  absorb  oxygen, 
whilst  the  dyt^pnoia  and  fatal  a»])hvxia  of  (juabraclio-poisoning  arc  due 
to  its  Ro  affeciing  the  red  lilood-diskH  that  they  are  uiiatile  to  give  up 
their  oxygen  to  the  tissues.  This  curious  theorj-  docs  not  neem  to  me 
proved;  the  whole  nubjoct  urgently  needs  restudy. 

Th«  pr«»*n(  d»M  «t  tbii  ttma  hu  bwo  recognlied,  howevvr,  ebi«llj  b«c*uiB,  owing  lo  tb« 
ioptrfuciioD  or  our  knowltd^  ind  tho  nnccrUiDtjr  In  r«2»M  to  Ibo  real  plijraiuli>gii:al  Mtiim 
vr  u|iti|n«|i«riiik,  it  iiecniMl  oiliorwtM  impoivitik  to  yXiux  Ihp  drug. 

*  Th«  other  alkkMdi  are  ntpidoap*rmalint,  arpid-nnminr,  <}<t«hrmvhim*,  kjipo^uttrndkinr, 
•nil  fia<br>ieJliiMi>i«.  Tliclr  pbjr«lo)aj[loal  kistioB  hu  b«en  MHdinl  U>  •utii«  •itunl.  n»raii«k 
•nil  lloffninna  (/Trit, /Ur  A'fi'*.  Mtil.,  1884,  rul.  riti.)  flnJ  tbat  atptdotptrmatint  c«u(»i  iu  tb« 
froit  Tetpiratorf  p^ntjilf,  with  f-al-y  of  &)l  tha  stctuttd  inu»Milar  fibre  of  ibe  bi>ily,  including 
lb*  hrkrtmuMla.  l'.i»m  mammalii  it  aot^  wry  fnrbl^,  Ht  nocl  niKrkod  influcDeo  being  upoo 
lb4  retptntlDn.  QHe^raekint  Bctod  opoD  th»  frng  proeilolj  m  did  uipulnrpcrmalliie.  Iu 
InAocnn  upoo  the  tnatniuKi  wu  «t  Inul  tneiit^  tiuiM  «a  great  kj  tbkl  oT  wipi(|(>«[ionnKtiDB, 
eompamivi^lj  tTn»\\  iloau  pn>du«tng  death  bir  rwpinitorj  psrmljil*.  Quthmclmmin*  Mt*J 
■ntj  moflh  u  did  upidoppennatioc  upon  lh«  brtnttiing  and  upoa  tb«  iniueiilar  flbr«.  Arjildu. 
»mmi»»  aalml  npun  Ihc  bmlliinK  anJ  upnn  the  miiaruiar  flbra  like  ■fpidnnperinnllDe,  but  abo 
pftrmlfud  the  moUit  n«rr«-eadJnt*.  If  iDfluenco  upon  uaRitBal*  *ra«  quilo  Ti-eble.  AMwrding 
to  this  roae*reb,  the  eoeubined  olkaloidi  bar«  ««p«etal  InBucaoe  Npoa  tho  recpintlon  and  tho 
reaptrmtorj  ovntnei.  ao't  nt  Ibo  Ntme  lima  affect  tbe  miucular  fibrw  diroellj  tad  tho  portpbenil 
Mrvo-«iidiD){*.  Scbiffer  {Arekir  /.  Pkyn»l.,  1S83,  p.  HVJ)  boa  found  Ikal  Ibo  eslraH  uf  a 
Ganmerotal  qncbrat^hu  blaneu  praHuova  lo  the  rabbit  gcnoral  muaouUr  wealineff,  fftHoirod  bj 
fMtljrfb  with  grratljr  dintnUbed  roAexei  and  tta  appwranc*  of  tbe  Jtrppft  Darroeif,  with 
totrOMod  froqavtir/  of  brt«tbiiig,  uaaltered  c«rdlaa  odirilj,  and  unabangol  papili.  AHor 
T017  largo  du)w  Uoatb  ocean  in  a  Torj  ibort  tinia,  precodod  by  coBvultioui.  The  motor  oerro- 
tntaka  were  found  oven  during  life  altnoft  devoid  of  functional  aolirit;.  Tbe  exact  nalnra 
of  the  bark  umxI  fur  the  making  of  the  exlrael  ia  not  utated.  Blojr  and  Ilii^hard  (Arckivm 
44  Phy.  ((  P'Uk.,  April  1,  IS4Q}  found  that  the  exirwit  of  fiaebrotibu  btanoo  ba<  aomo  oOevt 
on  Miifibililj  oftot  tho  Uking  out  of  the  qaabracblno,  bjrpa^aebraeblne.  R*pkda«|ionnino,  and 
upMoepcrnatlns,  bnt  thai  ibrae  alkaloids  thoaiitlTH  bar*  no  tffoet  on  general  aeDtibilitj. 
Tho  four  alkakidi  named  produced  paralj-it*,  with,  if  In  esecaiivo  d'MOf,  tonic  oonvulaiani, 
mnil  all  of  them  had  Ibe  jiuwor  of  reducing  the  temperulMrv,  qnebraehino  being  In  tblt  ronioet 
the  CDoal  •oIlTO.  Aipidoeperinine  increucd  tb*  anpiitade  of  the  roipirmlnr;  mot-ementa  to  « 
Jtj  markod  dogive,  but  in  oianlopM  produoeil  Irregolarltj  and  fallnre  uf  reapirativn.  Thi 
three  other  alkaluidi  had  nucb  leei  elToot  upon  refplratfon. 
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Tlioro  IB,  howoTor,  much  clinical  assertion  llial  qiicbrncho  is  a 
valuable  stimulant,  not  onlj  when  the  reBpiration  is  ombaiTasscd  by 
emphysema^  bronchitis,  chronic  pneumonia,  or  other  complaints  mechani- 
cally influencing  the  lung  function,  but  also  in  asthmatic,  vrcemtc,  and 
even  cardiac  dyspncea. 

Aspidospermine  of  commerce  is  a  more  or  less  impure  mixture  of 
all  alkaloids  of  the  bark,  and  hence  may  be  considered  to  represent  its 
activity.  The  dose  of  the  commercial  aspidospermine  is  firom  a  quarter 
to  half  a  grain  (0.016  to  0.03  Gm,).  The  fiuid  extract  (Extractum  As- 
pido^ermatis  Fluidum,  U.S.)  may  be  given  in  doses  of  from  a  quarter 
to  one  fluidrachm  (1  to  4  C.c.) ;  the  solid  extract  is  said  to  be  ton  times 
the  strength  of  the  crude  bark,  and  may  be  given  in  doses  of  from  one 
to  three  grains  (0.065  to  0.194  Grm.). 


ORDER   II.-CARDIANTS. 


FAMR^Y  L-OARDIAO   8TIMtriiAin:3. 

TnK  t«rm  cardiac  stimulants  is  here  used  to  dosignato  a  numbur  of 
medicines  which,  whoa  given  iutornally,  increase  Iho  puwur  and  forco 
of  the  circulation,  and  arc  used  by  the  pb%-aiciftn  for  auuh  purposes. 
There  are  some  substances  which  are  heort^timulants  in  reality,  but 
which  possess  other  properties  in  so  great  a  degree  as  to  orcnthadow 
their  cardiac  ryhitions,  and  are  not  used  by  the  physician  to  affect  the 
oircuJatiuQ.  Such  mcdiuincs  are  considered  in  connection  with  thoiw 
powers  which  give  thorn  their  cUnlcal  value,  and  are  conaoquently  not 
included  in  the  present  class.  Some  of  the  mombora  of  this  class 
are  alow  in  their  opcnition,  aome  more  rapid.  Some  produce  increase 
in  the  pul»o-rato,  aome  lower  it.  It  is  evident,  then,  that  no  general 
indications  can  bo  laid  down  for  their  use,  but  that  medioines  so  direrao 
must  be  studied  iLdividually. 

AMMONIA. 

Ammonia  is  a  colorleSB,  irrespirahle,  highly  irritant  gas,  of  a  strong 
alkaline  reaction,  extremely  soluble  in  water.  It  is  obtained  upon  a 
large  ecalo  as  a  waste  prnduc't  in  the  manufacture  of  coitlgas,  and  is 
officinid  in  watery  and  alcoholic  ttohiiionH,  and  In  vurionrii  salta. 

Phtsiolooioal  Action. — Locally  applied,  ammonia  is  a  very  pow- 
erftil  irritant.  When  inhaled,  it  causes  intense  irritation  and  finally 
inflammation  of  the  raucous  membrane  of  the  air-passages,  and  ita 
solution,  if  kept  in  conlact  with  the  skin,  reddens,  blisters,  and  at  last 
produces  even  sloughing  of  the  part*.  When  ammonia  is  injected  into 
the  veins  of  animals  in  considerable  quautitios,  it  causes  violent  coo* 
vnlsions,  with  remarkable  disturbance  of  the  respiration,  followed,  If 
the  dose  has  been  large  enough,  by  death  in  a  very  short  time.  (F. 
Lange,  ATchwfuT  Experiment.  Path,  und  Pkarm.,  Bd.  ii.  p.  368;  V.  Felt* 
et  K.  Hitter,  Journal  de  C Anatomic  et  de  la  Physiol.,  1874,  p.  32G ;  Fuuko, 
PflUgefs  Archiv,  Bd.  is.  p.  426.)  The  respiration,  If  not  interfered  witl 
by  the  tetanus,  is  enormously  accelerated.  Billroth  (Archiv/ur  Klin 
Chirurg.,  Bd.  vi.  p.  421)  states  that  the  temperaturo  falls  enormously 
in  animals  poisoned  with  ammonia. 
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lU^iration. — ^Vben  a  amaU  qoaDtity  of  amniODia  is  injoctod  Intc 
the  blood  of  an  animal,  tbQ  bi-calhing  is  greatly  accclcratod ;  a£tet 
larger  doses  a  penod  of  arrest  of  re&piration  occurs  in  expiration 
(Funke),  at  onco  or  in  the  course  of  a  few  seconds,  and  precedes  the 
hurried  breathing.    In  regard  to  the  effect  of  section  of  the  pncumo<>^_ 
gostries  upon  the  respiratory  action  of  ammonia  there  is  some  dia^f 
agreement:  thus,  in  Funko's  observations  the  jmmary  arrest  of  respi- 
ration was  always  present,  while  in  the  oxperimenla  of  Lange  it  waa^ 
always  absent.    Both  obaorvcra  noto,  however,  that  soetioo  of  th^H 
pneuniognstricfc  docs  not  interfere  with  the  increased  rapidity  of  the 
brcatbing,  and  Funko  capccialiy  remarks  tliat  the  change  from  iho 
slow,  deep  breathing  of  divided  vagi  to  the  extremely  rapid  respira- 
tion of  ammonia-poisoning  is  colossal.     Professor  Binz  (Centralb.  /.  Klin. 
Med.,  is.,  1S88)  linds  that  in  chlorali/.cd  nibbils  ammonia  increasee 
very  greatly  not  only  the  restpimtoiy  rate,  bnt  alflo  the  absolute  amount 
of  air  breathed.     Ammonia  is  ovldenlly  a  paufer/ul  direct  stimulant  to  tfis^m 
respiratory  centres.  ^H 

Circulation. — The  main  practical  interest  in  the  physiological  action 
of  ammonia  centres  tn  the  ciroulatioa.  It  is  chiefly  as  an  nrloriol 
stimulant  that  it  is  used  iu  medicine,  and  clinical  oxpericDCo  assigns  to 
U  a  powerful  but  fhgacious  action  on  the  heart.  The  only  cxperimcnta 
on  the  subject  besides  my  own  that  I  have  met  wiiU  are  those  of  Lange. 
When  the  drug  is  injected  into  the  veins  of  animals  there  is  a  momen- 
toi^'  fall  of  the  arterial  pressure,  followed  by  a  sudden,  decided  riao, 
and  a  corresponding  increase  of  the  pulse-rate.  Those  phenomena  are 
indcpondont  of  the  convulsions,  becauae  in  Lango's  oxporimenta  tbej^l 
occurrod  in  cm-arized  animals.  According  to  Lnngo's  studies,  tho  rise 
of  pressure  is  not  duo  to  any  stimulation  of  the  vaso-motor  centre, 
because  it  took  placo  equally  after  division  of  the  cord, — i.e.,  after  th< 
separation  of  the  arterioles  from  the  vaso-motor  centre.  The  inci 
ju-torial  tension  which  follows  the  exhibition  of  ammonia  must  there- 
fore be  due  to  an  action  either  upon  the  heart  itself,  or  upon  tho 


peripheral  vaso-motor  nerve-fibres,  or  upon  tho  muscular  fibres  in  th^^- 
ooals  of  the  art^Hoa. 


As  in  Lango's  experiments  the  increase  of  Lh«^| 
pulso-rato  liid  not  accompany  the  rise  of  pressure  after  section  of  tho~ 
Bpinal  cord,  it  would  scorn  to  bo  cause<l  by  a  stimulant  action  upon^ 
the  aceelei'ators  of  tho  heart,  which  are  of  coui*se  paralyzed  by  spinal^! 
section.    Tho  fall  of  arterial  pressure  which  immediately  follows  tho 
injoclion  of  antraonia  into  the  jugular  vein  is  probably  due  to  a  direct      i 
Bctkm  of  the  conceatrated  poison  on  tho  heart.    Previous  section  of^^ 
^«t^  does  not  prevent  it,  and  when  the  dose  is  sufficient  it  is  re*^^ 
■^■1  by  ponnanent  diastolic  arrest  of  the  heart's  action.    That  it  is 
^ff  vv^aoed  by  spasm  of  tho  pulmonic  arteries  is  shown  by  the  fact 
^^-mamk  4e*th  occurs  tho  led  heart  is  found  full  of  blood.     liThon 
is  toxio  doses,  ammonia  probably  has  somo  oficct  upon 
a,  for  Fcttz  nnd  RiUcr  fouuil  that  the  blood  of  a  dog 
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killoU  by  the  poisoD  not  only  did  Dot  coataio  anything  like  tho  normul 
amount  of  oxygeo,  but  even  whon  shaken  up  with  the  gas  refused  to 
absorb  it ;  further,  under  tho  microscope  the  red  disks  wore  found  to 
reiujit  the  acllun  of  aooiio  acid  to  a  markedly  abnormal  degree. 

Motor  System. — The  convulsions  already  spoken  of  as  being  pro- 
duced by  ammonia  are  not  cerebral,  since  Lange  found  that  tbey  occur 
oqually  after  division  of  tho  cord ;  nor  are  they  peripheral,  since  ia 
Funke's  oxporimuDtu  tying  of  the  artery  of  a  limb  failed  to  arrest 
them  in  that  part,  while  section  of  tho  nerve  was  followed  by  imme- 
diate quiet:  they  must  be  spinal.  Ammonia,  in  toxic  doses,  acts,  there- 
fore, as  a  stimulant  to  tho  motor  function  of  tho  spinal  cord,  heightening, 
as  has  been  proved  experiment  ally  by  Funko,  its  reflex  activity. 

Elimination. — The  volatility  of  ammonia  and  tho  extreme  fugacious- 
neaa  of  its  action  would  seem  to  indicate  its  elimination  by  the  lungH; 
but  Fells  and  Kitter  (loc.  cit,  p.  323)  failed  to  6nd  it  in  tho  breath  of 
A  poisoned  animal,  and  the  researches  of  II.  Bonce  Jones  apparently 
demonstrate  that  at  least  a  portion  of  it  ia  oxidised  in  the  system 
(^Philosophical  TraMactions,  London,  1B51).  The  last  observer  found, 
to  his  aurprirte,  that  even  large  doses,  far  iVom  increasing  the  alkalinity 
of  the  urine,  seem  at  tunes  to  heighten  its  acidity.  It  occurred  to  him 
that  tho  ammonia  might  be  oxidised :  and  he  accordingly  found  tliat 
the  natural  product  of  its  oxidation,  nitrio  acid,  appears  in  the  urine 
mtuxc  tho  exhibition  cither  of  ammonia  itself  or  of  its  tartrate,  car- 
bonate, or  muriate.  It  h  probable  that  some  portion  of  the  ammonia 
u>  in  conjunetion  with  carbonic  acid,  converted  into  urea.* 

Summuri/. — The  officinal  ammoniacal  solutions  ore  violent  irritants 
and  cori'osives,  when  in  overdose  and  concentrated  form  producing 
death  very  rapidly  by  their  local  action  on  tho  respiratory  (laryugual 
asphyxia)  or  alinientary  tracts  (gastric  collapse).  In  nioderulo  dose 
they  arc  powurful  stiioulauts  to  tho  respiratory  centres  and  also  to  the 
oirculatiuo,  increasing  greatly  tho  respiratory  uir-raorcmeuls  and  also 
the  arturial  preasuru,  the  latter  increase  being  duo  to  the  stimulation 
of  the  heart  and  a]i*o  of  the  vaso-molor  system.  Toxic  doses,  injected  or 
absurbml  into  the  blood-vessels,  paralyse  the  respiratory  fentre.*i  and 
caose  death  by  artphyxia,  at  the  same  lime  depressing  the  heart  itself 
and  al>iO  the  vafto-motor  system.  Upon  the  motor  aide  of  the  spinal 
eonl  Rninll  doses  of  ammonia  act  as  a  stimulant  nnd  largo  doses  as  a 
pural3'zaTit.  After  its  abDorptinn  ammonia  undurgoes  rapid  oxidation 
and  is  conTorted  into  nitric  acid  nnd  water,  with  possibly  other  com. 
pounds.  Owing  to  its  violent  locally  irritant  influence  and  to  the 
fbgmoiousness  of  its  systomio  action,  ammonia  is  of  little  value  in  the 


*  Tb«  rsIatisB    of   Kimnonift   to  tb«  forniKlion   of  are*  It  uf  aaeh   parelj  phyiiotogteal 

iManM,  uui  ita  illfeuuiaa  would  rwittif*  to  much  ipMo,  thftt  [  dlimlu  tt  witb  lti«  following 

l■iAnaaa^  whJoh  will  give  tb«  r filer  »  auffiai»nl  kej  to  Ui»  liLarm(«ra;  Arek./,  Ktper.  faik. 

9.Fkmrm.,\\,  rill..  X.  125,  sli.  Hj  Ztiu^kr. /.  Phgt-otog.  CA*m^  li.  29,  iv.»;  ZwiUckr. /, 

8M.,  xiv. 
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treatment  of  difleaso,  but  may  ba  naed  iu  a  crisis  of  cardiac  fiiilure  or 
collapse.  It  is  &\m  omployod  in  medicine  as  a  atimulant  antacid  and 
as  a  counter-irritant. 

Theraprctics. — Externally,  ammonia  is  much  ased  as  a  constituont 
of  irritating  liniments,  and,  on  account  of  it^  efficiency  and  cheapness, 
U  very  valuable.  By  ioveiting  a  watch-glass  full  of  tbo  stronger  water 
of  ammonia  upon  the  skin,  a  blister  may  be  raised  in  a  very  few  min- 
utes; but,  as  the  effocts  of  the  application  aro  apt  to  bo  severo,  the  ose 
of  it  is  justifiable  only  under  raro  circumstances. 

Internally  the  chief  indication  for  the  use  of  ammonia  \»/aUure  oj 
the  heart's  action.  The  more  sudden  and  purely  functional  this  is,  the 
more  efficacious  is  the  remedy,  which  should  in  such  cases  be  not  only 
aduiinitjtered  by  the  stomach,  but  also  inhaled  through  tbo  nostrils,  as 
the  local  action  of  the  irritant  vapor  upon  the  mucoua  membrane  has  a 
very  aroudiug  influence.  When  the  failure  of  the  circulation  depends 
upon  a  stow  and  persistent  cause,  an  in  adynamic  fevers^  ammonia  \a 
nut  genorally  UBcfut,  but  may  bo  empUiyod  as  an  adjuvant  to  alcohol 
m  the  crisis  of  tho  disorder. 

In  poisoning  btf  venomous  serpents,  ammonia  has  been  largely  used, 
but  certainly  is  In  no  sense  antidotal,  since,  according  to  the  experimcnts- 
of  Dr.  Fa^Tor  (^Indian  AnnaU  of  Medical  Science,  1872),  mixing  it  with 
tho  poison  before  injecting  the  latter  into  an  animal  does  not  in  any 
way  delay  the  fatal  result.    As  an  adjuvant  to  other  more  powerf^ 
Btimulantfl,  and  onpocially  to  alcohol,  ammonia  may  bo  QSelbl  in  tbi 
cases.     Br.  G.  B.  Halford,  of  Melbourne,  Australia,  has  aaaerted  ( 
bourne  Argus^  1872)  that  when  injected  into  tho  veins  its  efTecta  i 
poisoning  from  snake-bite  are  very  extraordinary,  and  several  cases  or' 
recovery  after  its  use  iu  this  manner  have  beou  reported.     It  is  far* 
fK}m  certain,  however,  that  those  cases  would  hare  died  had  no  modi— 
cation  been  practised ;  and  Dr.  Fayrer  states  that  in  an  extended  scried 
of  experiments  U]>on  animals  ho  bus  not  found  injection  of  ammonia  t<^- 
be  of  any  use.     Ammonia  is  nut  a  specific  in  snake-polaoniDg ;  but, 
tbo  injection  can  do  no  harm,  it  may  bo  practised. 

Iu  failure  of  tho  heart  during  anwsthesiaf*  and  in  poisoning  othee 
thou  &om  snake-Mte,  hypodermic  injections  of  ammoniaf  have  soemeti 
in  a  number  of  reported  cases  to  be  of  very  great  service.     Tho  sam 
may  be  said  of  sudden  collapse  in  disease,  as  sometimes  is  eeeo  in  th 
exanthcmiita,  in  cholera,  and  not  rarely  in  pernicious  malarial  ftuer,X  o 
after  surgical  operations  or  injuries.    From  tit^cen  to  twenty-five  minimi*- 


*  ProfeMor  Rkngtr  (PraHitiamfr,  xsvU.)  llnda  tbftt  ■mmooU  ftilil«d  to  lbs  trt)f^t  heut 
preMod  with  DhlurafonB,  iodafonn,  «t«.,  Lu  k  proQouDc«d  eff«ot  in  n-eaUbUiblng  iu  hUoa. 

^8w  Indian  Utd.  OaB.,JaMl,\h7S,  M»d.  Timet  amd  Oat^  Vow.  l»:2 ,  Ckicagv  Mf< 
Jatirn^  l3T2i  London  iitd.  Stcord,  I.,  18»;  I'AbtilU  Mid..  Aug.  1S74;  Bw'lU.  JP., 
ITocAmmAiV^  No.24,  lS7ii  ArckiMt  Gh,.,ii.,  ItUi  ZcumI,  I6T»,  it.  1S8{  JTmt  York  It*, 
S*e»  XT.  I^}2. 

t  8m  Dr.  Zaalxtr,  R^wm  dw  TXirap.  Mld.-Okir.,  Joly  1, 1872. 
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of  the  aqua  uTnmoijLia;  furtior,  diluted  witb  four  times  its  bulk  of  water, 
ehoald  be  thrown  directly  into  a  vela  of  the  arm,  and  rcpeaKtl  id  fifteen 
minutes  if  neoeesary. 

ProfoASor  Scilie  and  other  nulhorilica  claim  for  ammonia  au  auli- 
dotal  influence  in  alcoholic  intoxication ;  but  that  it  can  relievo  abaoluto 
drunkoimeas  is,  I  think,  very  doubtHil.  Ammonia  appears  to  have  a 
toDdeney  to  act  upon  the  mucous  membraae  of  the  hmf^'i,  and  may  be 
used  as  a  stimuUnt  expectorant  in  adynamic  peeU>ral  inilammationss  as 
in  tjTphoid  pneumonia.  As  a  stimulant  antacid,  it  is  fVoqucntly  of  ser 
7lco  in  cases  of  headache  from  gastric  acidity. 

ToxiooLOQT. — When  taken  in  large  amounts,  ammonia  acts  as  a 
violent  corrosive  poison,  producing  generally  abdominal  pain,  vomiting, 
bloody  purging,  and  other  symptoms  of  gastro-ententis,  with  convuJ- 
sions,  colbpse,  and  Snally  death.  In  some  cases  symptoms  of  impend- 
ing  BufTocation,  resulting  in  death  from  asphyxia,  have  occurred,  and 
at  the  autopsy  intonBo  redness  and  congestion  of  the  bronchial  mucous 
membrane  have  been  present,  duo  no  doubt  to  the  irritant's  having 
found  its  way  into  the  bronchi.  The  intellect  may  be  clear  to  the  very 
moment  of  death,  or  stupor,  and  finally  coma,  may  be  developed.  In 
the  rare  in^itancen  in  which  death  has  taken  pbce  w^ithiu  five  minutes 
from  the  ingcrttiori  of  tbe  ]»oi»on  the  fatal  result  has  probably  been 
brought  about  by  ceJonm  of  tbe  larynx.  If  the  victim  survive  for  a 
fyif  hours  recovery  usually  occuni,  but  the  convalescence  is  commonly 
protraclodj  and  permanent  ill  health  may  result  from  the  destructive 
lesions  produced  by  the  poison.  These  lesions  aiv  to  bo  found  not  only 
in  the  respiratory  and  gastro-inteatinal  tracts,  but  also  in  tho  kidneys 
(sec  case,  Boston  Med.  and  Surg.  Journ.,  exxv.,  1891).  Tho  treatment 
of  poisoning  by  ammonia  consists  in  tho  nouti-alizatton  of  the  ammonia 
as  soon  as  possible  by  vinegar  or  other  dilute  acid,  and  tho  meeting  of 
indications  as  ihey  arise.  If  tho  oodcma  of  tho  glottis  be  thi-eateoiug, 
tracheotomy  sbouM  at  onco  be  performed. 

Administration. — There  are  four  offitinat  preparations  of  uucom- 
biued  ammonia  itself, — namely.  Aqua  Ammonite  Fubtiuh  (^Stronger 
Water  of  Ammoniii),  up.  gr.  0.901,  Aqla  Ammoni.£  (  Water  of  Ammonia)^ 
sp.  gr.  0..%0,  Sflkitus  Aumonia  f^Hpint  of  Ammonia),  and  Si'mnx's  Am- 
uoNLX  Akumaticuh,  ur  Aromatic  Spirit  of  Hartshorn,  as  it  is  usually 
i-allcd. 

To  reduce  the  etrength  of  the  first  of  these  preparations  to  that  of 
the  second  requires  tho  addition  of  one  and  a  half  measures  of  wuui'. 
Tbe  spirit  is  of  varying  strength,  but  is  somewhat  weaker  than  the 
simple  water.  Tho  aromatic  spirit  contains  both  ammonia  and  its  car. 
bonato.  For  hypodermic  use  tho  waters  of  ammonia  are  to  bo  pre- 
ferred. The  spirits,  e8|M>cially  tho  aromatic,  are  host  suited  for  internal 
ose.  Tho  dose  of  the  simple  spirit  is  from  twenty-five  drops  to  a 
teaspoonfiil,  properly  diluted. 

Ammonitoh  Carltonaie,  UJ3.  (Amuonii  Carbonas),  is  the  best  prepa- 
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raiioD  for  continuous  use  and  in  typhoid  pneumonia.     It  occurs  in  ^ 

white,  Iransluccnt,  fibrous  mati^cs.  which  on  exposure  become  opaque  ^ 

and  cfflorc'sceut,  parting  with  umiuoiiia  and  [>uH>.>iiTig  fVom  a  sesqui-  into  •« 

a  li-carbonatc.     It  is  soluble  In  four  and  a  baif  timue  its  weight  of  *" 

water,  und  may  bo  given  in  ikjlution  in  doucs  of  from  fire  to  ton  grmins,  ^, 

repeated  pro  re  nata.    The  effeetA  of  a  tiinglo  dose  upon  the  eyslem  .« 
probably  do  not  last  over  two  hours. 

Ammoniitrn  yUratc  (Am.mo.mi  Nitras,  U.S.)  ia  offi«.-ioal  for  the  prep-  — 

aration  of  nitrous  oxide;  Ammonium  Chloride  (Ahhohii  CHLoRinm,  ^ 

U.S.)  will  bo  considered  under  Expectorants;  Ammonium  Iodide  (An-  — 
MONil  loDinvif,  XT,S.)  under  AUorativcs. 

ALCOHOL.    U.a 

Alcohol  Absolutum^  U.S.  {Altsulute  Alcohol),  i.e.,  ethyl  alcohol  contatu- 

ing  not  more  than  one  per  cent,  by  weight  of  water,  ie  a  colorless,  vola-  ^ 
tile  liquid,  boiling  at  172"  F.,  not  congealed  by  a  cold  of  —\G6°  P.,  and  _S 
having  the  cpecitlc  gravity  of  0.797.  It  is  officinal,  but  is  never  used  — '■ 
except  fur  chemtoal  purposes. 

The  U.S.  PharniaoopcDia  recognize-**  Alcohol,  containing  94  pei^^ 
cent,  by  volume  of  absolute  alcohol,  and  having  the  speci6c  graTity^ 
of  0.820;   Ai.conoL  Dkowiratcm,  Deodorized  Alcohol,  containing  95.1 
per  cent,  by  volume  of  alcohol,  and  having  the  specific  gravity  of  0.816^ 

and  Alcouol  Dilotum,  Diluted  Alcohol,  containing  48.6  per  cent,  by 

volume  of  absolute  ethyl  alcohol,  and  having  the  spcci6c  gravity  or 
0.93G. 

Alcohol  alao  exisU  in  the  officinal  SpiRirus  FRUUKtm,  or  Wuiskv,m>^ 
and  Spiritus  Visi  Gaj.lici,  or  Brandt,  which  are  obtainwl 
tivcly  by  the  distillation  of  fermuutod  grain  and  of  fermented  grapes 
acid  should  contain  from  forty-eight  to  fifty^siiL  per  cent,  of  absolute 
alcohol,  and  in  the  ofHcinal  ViNru  Kroauu,  or  Scd  Wine,  and  ViNti 
Aluum,  or  White  Wine.  For  medicinal  use,  brandy  should  be  at  least 
four  and  whisky  at  least  two  years  old. 

Alcohol  is  formed  out  of  sugar  by  fermentation ;  but,  aa  a  dtf 
eussion  of  the  natural  hii^toTy  and  chemistry  of  this  process,  to  be  ot 
value,  would  occupy  much  spare,  the  reader  is  referred  for  it  to  worki 
especially  devoted  to  chcmiBlry  and  to  materia  medica. 

PurHioLooiCAL  Action.— The  phenomena  which  follow  the  ingestion, 
of  alcohol  are,  unfortunately,  so  well  known  as  toViako  any  description  •* 
of  them  here  unnecessary,  and  I  shall  at  once  pro<*ed  to  the  disciis^on   - 
of  the  action  of  the  drug  upon  different  portions  of  the  organism. 

Nervous  System. — \  have  not  met  with  a  close  experimental  study 
of  the  order  in  which  the  nervous  comros  are  alTected,  but  it  is  scarcely^ 
doubtf\it  that  altoliol  acts  upon  them  as  does  other,  except  that  iho 
latter  substance,  being  much  more  volatile  than  alcohol,  is  consequently 
absorbed  and  eliminated  much  more  rapidly,  so  that  Its  influence  w 
more  evanescent.     I  know  by  experiment  that  the  vapor  of  alcohol  is 
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Cflpalilo  of  producing  the  stupor  knowo  as  QDii!9tlic«ia,  and,  Airther, 
that  tliis  ans;mheeia  muy  be  dcepeuod  luto  death,  atx-umpanied  by  all 
tho  phcuomeoa  of  futnl  t<lher-[tai'co:tis.  It  i»  pi-ubalilu  thai  there  in  an 
early  staf^  in  th«  action  of  ak-ohol  in  whicli  not  only  the  cerebral  but 
it  may  be  even  the  t»ptnal  centres  are  stimulated,  but  certainly  in  the 
advanced  frfaffes  of  aleohol-poisoniug  muscular  relaxation  and  the  b>BB 
of  reflex  activity  arc  altogether  or  in  part  due  to  the  sedaliva  influence 
upon  the  motor  cord.  Tho  theory  of  a  primary  stiniulatiuu  gains 
pluusibitit^'  from  the  experiments  of  MomiuKen  (Arch./.  PaOinlog.  Anal., 
Ixxxiii.  2(3),  iu  which  it  was  found  that  the  excitability  of  the  periph- 
eral motor  nerve  is  primarily  increaeed  by  iho  local  action  of  alcohol. 
According  to  Dogiel  {loc.  cit.},  in  iho  alcohuliEed  dog  both  aensory  and 
motor  nerves  are  markedly  dvprcssod. 

Circuliition. — When  alcohol  is  given  to  healiby  men,  it  incroaacs  the 
frequency,  and  I  believe  also  the  force,  of  the  pulse ;  although  the 
sphygmographio  tracings  of  Parkea  and  Wollowioz,  whilst  indicating 
an  increased  rapidity  of  the  ventricular  contractions,  with  shortening 
of  the  diastole,  do  not  give  distinct  indications  of  increased  arterial 
pressure.  The  experiments  made  upon  tho  lower  animals  have  yielded 
results  which  at  tirst  sight  appear  somewhat  contradictory.  When, 
however,  the  diflerent  efl'ecta  of  different  doses  of  alcohol  are  clearly 
dtsttngnisbed,  most  of  tho  apparent  contradictions  disap)>oar.  Thus  the 
resullA  obtained  by  Dr.  II.  Ziinmorberg,  who  found  that  ulcuhul  reduces 
both  the  mto  aud  force  of  tho  pulse,  evidently  dependcU  upon  hia 
employing  toxic  dosos  of  alcohol.  The  same  objection  holds  with  the 
experiinenta  of  Z.  (lUlnikow  i^Zeitach.  f.  KUn.  Med.,  xxt.,  1892),  in 
which  wore  given  to  dogs  doses  of  two  hundred  and  fifty*  gnimmcs 
of  from  flfly  to  seventy  per  cent,  alcohol,  witb  a  marked  fall  both  in 
the  arterial  and  in  the  venous  pressure.  There  was  also  in  Gatnikow'a 
obe>ervations  u  fall  in  tho  inLra-eardiac  pressure,  both  auricular  and 
Tonlricular.  In  some  cases  the  intra-cardiuc  fall  preceded  the  full  of 
the  arterial  pressure.  In  tho  experiments  of  J.  Dngiel,  and  similarly 
in  those  of  Dr.  J.  D.  Castillo  {P/iiia.  Med.  Times,  xi.  45),  small  doses  of 
alcohol  produced  marked  increoac  of  the  arterial  pre«^suro,  an  incrcnso 
which  was  followed,  when  the  dose  was  large  enough,  by  a  fall  nf  tho 
arterial  pressure.  This  result  is  in  general  accord  with  that  obtained 
by  Dr.  S.  Potts  Kagletonf  (Unir.  Med.  Mag.,  Sept.  IRftfl).  and  T  think 
must  be  conRidered  as  representing  the  ordinary  action  of  the  drug. 

In  the  exporimentA  of  Castillo,  and  also  of  thos«  of  Kagleton^  tho 
rise  of  pressure  occurred  after  previous  division  of  th«  pneiimogaetiic, 

*  Th4  weight  of  tb«  dogi  U  not  giren,  uid  Um  ftmoani  per  kilo,  ibcrtfora,  ouinot  ba 
Mtinated. 

f  Ekg1«t4>o'«  •xpcrinvota  *r«T«  nadv  with  k  oontinniMii  iqjwtfoa  cf  atoohol.  ind  in  two 
of  tb«ia  tbo  rMutts  w«ro  niiDowliat  diCannt  from  tlH>t«  ontiurU;  obtnioed.  Tbe  r*uoii  6f 
thU  i*  not  Dbriont.  None  of  bii  clagi  ft[>p«ar  lo  bare  been  enratiBcd,  and  th*  peculiar  netbod 
of  BipsrlmeoUtioa  roqoire*  th«  r«ulu  to  Im  lalerpreted  with  (roat  oar*. 
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accelemtord,  and  spiual  cord,  and  would,  tbcrcfore,  8oem  to  be  due  to  a 
direot  action  upon  tho  heart  itself,  a  coDcluaioii  conx>boi-at«d  hy  ihe 
effects  of  alcohol  upon  the  iaolated  heart  of  the  frog,  ae  detonained  hy 
Caatillo.  It  would  seen),  therefore,  that  alcohol  musp  bo  considered  to 
be  a  direct  stimulant  to  tfte  heart.*  Tho  fall  of  the  arterial  pi-essure  oecura 
after  section  of  tho  cord,  and  must,  therefore,  at  least  in  pari,  bo  duo  to 
direct  action  upon  the  heart  itself  or  muscle  fibres  in  the  vessel  walls,  a 
conclusion  which  is  in  conformity  with  tho  expcrimenlB  of  CaBtillo,  in 
which  stimulation  of  a  aontiitiTe  norve  causod  ri&e  of  pressure,  proving 
that  the  vaso-motor  systom  was  still  cajiablo  of  responding  to  stimuli. 
Certainly  tho  known  action  of  alcohol  upon  the  excised  frog's  heurt, 
and  tho  diastolic  arrest  produced  by  it  in  tho  mammal,  prove  that  in 
overdose  alcohol  is  a  direct  depressant  to  the  heart ;  nevertheless,  there 
can  be  little  doubt  but  that  it  exerts  a  similar  depre&sing  influence  upon 
the  musdejihres  in  the  tcallfi  of  the  vessels  ;  indeed,  there  is  much  reason 
for  believing  that  at  a  time  at  which  the  heart  is  still  under  alcoholic 
Btirnnlinion  the  blood-paths  are  widened  out,  for  T)r.  John  C.Hemmetor 
(iVcw  York  Med.  ]tec.,  xl..  1891)  has  fonnd  in  ex]>erinients  made  with 
Ludwig'fl  Btromuhr  that  alcohol  may  increase  the  velocity  of  tlie  blood- 
current.  Unfortunately,  Kr.  Uommeler  does  not  give  the  amount  per 
kilo  of  alcohol  wsed  in  his  experiments,  and  does  not  seem  to  hav« 
experimented  with  varyinj^'  dofle3.+ 


*  In  oppodtioo  to  tbo  geaeral  eiiiu-ineQtAl  uid  oUoial  irijanoe  %Tt  the  mulu  obuiaad. 
ProfMMr  Martin  {Maryland  M*d,  Jovm.,  x.  2V2)  Ja  tsxpvrimonU  lavh  upon  the  <Iok^ 
tteftrt.  iM>Uled  bj  k  long  and  oomiiUntod  proetdant  iDTCDtoJ  b^  himfelf,— «xp«rlmenu  whlob 
kan  bMD  rcpeKtoil  with  ■lmil*r  reeutU  \>y  J.  C.  llainuiittcr  {Jakmt  Htpkint  Vniv,  Slaii.  tiioi^ff, 
£ah>r.,  iT.}.  Profuwr  Mutln  fooad  ibal  blood  eonUlBlBg  one-elyhlh  p«r  eent.  b/ voluni 
«f  ftlmliiU  hloobol  luu  DO  liucaeJbU*  aatlun  u|>ua  tbo  twlaled  hMrt;  tbat  blood  coDUlalag 
M«-fbiirtb  pw  owL  dlmintahee  vitbin  n.  minute  the  work  dono  bj  tbo  bwt ;  aad  tbat  blood 
WflnUg  OR«-tulf  p«r  ouiL  alwa;i  dimlnisbH  rtmarkabl;  tb«  haart-worfc,  and  ■omttimM 
■MtIj  d«*lrajr«  It,  w  that  not  vnoagb  blood  is  pumpod  out  of  lb«  left  vcntridn  to  inpplj  tb« 
•MMUrj  artarf.  Tb«  curio'ua  ob«*rTatioD  wai  mudo  that  caitiag  awaj-  tho  |>«H<:*rdluiR  aiopptd 
(^••Mmii  at  Btaa  ono-balT  par  oont.  of  alouhol.  The  oxpluDktiuD  uf  this,  oB'sreJ  bj  ProfcMor 
lihittali  I*  that  the  aleobol  so  r^Laxici  tbo  oardiuo  muaole  tbat  than  li  nol  roou  In  the  p«riear- 
4Ihi  Hi  R  tv\\  illutiiln,  thn  rolaied  hiMrt  1>«iii)!>  bvod  Iq  il4  ajitola,  about  saBoloatljr  larc^  !• 
01  llM  urioardtuni.  Tbli  DxpUnrkUon  ti  hardly  iattiraetorj.  Can  tbwo  b«  a  local  inblbitor^ 
■fipAnlui.  with  perlphonil  filawofiLs  in  tha  p«rioardmm  trbiab  ai*  irritatad  bf  ftloofaol, 
•trtM  Muoval  proTODU  the  action  of  the  alcohol  ? 

n«HMS  to  tn«  at  pj-ttfcnt  not  pouiblo  to  «aiiffact<tri)y  oxaiitinfl  tho  retulti  obtalaod  by 
Martin.     Mr.  Uvmtnoler  luggMts   Ih^t  thejr  muy  t>o  dna  lu  aUeratiun  prudiiuod  by 
U  tha  doflbrinatod  blood,  but  to  vaj  mind  thli  hardl;  lufflcw.    Certainly  tb» 
^tM«Jar«  ar«  altondcd  bj  lo  mBob  ihock  aa  to  MTloiuly  afioot,  and  probably  parm* 
Yj  Y^  tk*  «Jtatf  aerTO-coutrei.    Whatever  the  explanation  may  be,  it  to  eridrat  that  (ha  actioQ 
.  I^^fr'-  -'  npoa  the  ImUImI  heart  i<  very  differeot  from  n  hnt  It  ii  in  the  normal  dog  or  man, 
^M  ahown  that,  during  tfane  expcricaentii,  itnder  the  Inlluene*  of  the  alcuhnl 
j^mltint  BDrtnari  are  developed  and  hemorrbaf  oi  oooar  into  (be  «ardlae  tlmia 
ft  (%i  hImJIj   of  the  bload>oarrent  In  the  arterial   ■/■tem  depeBda   upon  the  rvUtlons 
U^  uf  alii  I  ri  force  and  the  r«»litan«e  :  the  greolor  the  propnUlre  furoe  the  grtm.\m 
ihe  grMter  the  raeiatenot!  tho  L«M  the  vetoolty.    It  will  be  feen  at  once  tbat  Uw 
nod  velocity  an  not  lynonymoaf  or  neccuarily  aaourdanl.     If,  for  u»tano% 


CARDIAC  STIHCLASTS. 


3tf3 


Dogiel,  in  his  experiments,  found  that  the  pulse-rato  is  first  increasnl 
and  then  diminUhod  and  then  increaaod,  under  the  action  of  alcohol. 
Both  Castillo  and  Kagloton  hare  noticed  aUo  primary  increase  in  (he 
rate  of  the  cardiac  pulaationa,  an  increase  which  Bogie!  atrributoB  to 
stimulation  of  the  accelerator  nen'e,  but  which  Caatillo  has  found  occurs 
in  the  mammal  when  the  heart  has  been  isolated  after  section  of  the 
cord,  and  which  Eagleton  has  noted  in  the  excised  frog'a  heart.  Alcohol 
in  moderate  dose,  therefore,  acts  as  a  direct  stimulant  to  the  rate  as  well 
as  to  the  force  of  the  heart's  beat.  Large  doses  have  been  noted  by 
various  observers  to  lessen  pulae-rate  in  the  animal,  but  certainly  in  the 
human  system,  slowing  of  the  pulso  is  not  a  distinct  phenomena  of 
alcohol- poison  i  ng. 

There  sooms  to  bo  litllo  reason  for  supposing  that  alcohol  in  thora- 
poalic  doso  has  an  appreciable  oiTect  upon  the  blood,  but  as  long  ago  aa 
1841,  C.  H.  SchuU  (Mu/eland'a  Journ.,  April,  1841)  observed  that  mixed 
with  the  blood  oulsido  of  the  body  It  not  only  caused  coagulation,  but 
also  separation  uf  tbu  bsemoglobin  from  iho  corpuscles.  It  is  probable 
that  to  tbo  action  of  the  alcohol  upon  the  hieraoglobiii  is  due  the  fact 
noted  by  Schtnicdoborg  (Virchoic's  Archiv,  vol.  li.  p.  171)  that  alct)bol 
mixed  wiih  blood  lc9(*ciis  its  ability  to  yield  oxygen  in  the  preecnco  of 
a  reducing  agent.  Jaillut  aud  lliiyom  (Virchow  and  Hirsch,  Jahr- 
bucher,  188i)  state  that  in  rapid  alcoholic  puiguning  in  animals,  exten- 
sive alteration  in  the  blood  corpuscles  can  bo  discovered,  many  of  tlioso 
bodies  being  shrivelled  and  altered  in  form,  with  yellow  precipitates  of 
hemoglobin  in  their  interior. 

Temperature. — Owing  no  doubt  to  the  seusatioDS  of  warmth  induced 
by  its  local  action  on  Iko  stomach  and  by  the  increased  activity  of  the 
ciroulatiuD  in  the  uxtrcmities,  ulcubul  haa  been  looked  upon  as  a  promoter 
of  animal  beat.  As  long  ago  as  1848,  however,  Dumoril  and  Domarquay 
asserted  that  after  the  administration  of  large  doses  there  is  a  fall  of 
tempt^rature.  Of  late  years  much  attention  has  been  gireu  to  the  sub- 
ject, and  positive  results  have  boon  reached.  As  almost  all  experi- 
menters are  in  accord,  ic  does  not  seem  worth  while  to  oiKsupy  space 


R  drvf  itirr«*a««  iLie  reatitADO*  vilfaout  nffeetiag  Ibe  propuiilTe  force,  Ibn  liliiiiil  [iiimiiiii  b«j 
b«  ni*cd  or  KtcAiD  Jtlmott  un«luiDg»d  wbUe  th«  rclocU;  will  deonu«.  Dr.  U«miiieier  gtvet 
Ui«  following  mi  pouibl*  vuiatioot  to  whioh  tb«  ti»iii  fmeUtn  la  th«  tucking  of  valoaltj  mad 
arterial  prvMure  at*  >QbJ«ol ; 

1.  Th*  oDftrg;  of  tbo  heart  contraoKoBi  renaliu  tb«  (•»«  asd  tb*  nuttaiiM  (n)  inereaMi, 
tbm  bl<MNl-pr«Miira  innraw*  and  relooitj  daotvaaca.  (h)  RMlittaii««  deartaiet,  Ibea  blood* 
pr«iiur«  deer»aj«i  and  ih«  Tcloohj  IncrtaM*. 

2.  The  cni-rgy  of  the  biart  avtivitj  iaaraaaM  and  lb*  (a)  ndatansM  ara  tb«  tan)*,  than 
tba  bhwd-preuoT*  and  valociij  Inerca**.  (A)  The  rwiitaocaa  incrcasa,  Ibao  blDo4-pr«Han 
ItmaaiM  and  relocit^  remaina  tbe  tame,  (c)  Tb*  rwiilanoae  diminUb,  tbMi  lilniiil  [iiimiiiii 
rvinain*  the  uinie  and  rrtncily  IncraaMM. 

S.  The  energy  of  tb«  heart  aolWlij  deereaiM  and  M  Iba  laue  tlaa  (a)  tb«  reattlaitMe 
mn  the  Htme,  then  the  blood-preMure  and  veluoiljr  are  rBcIaeed.  (h)  The  roristaBen  are  eor- 
ntpoBdlngly  f  renter,  then  bh>od-pr«Mur«  fenaina  ibe  eama  and  Tttociljr  danwana.  {*)  Tbe 
nalaiaiMca  are  cvrraipondiDglf  euialler,  then  blood-pretcwni  sinlu  and  relooit;  ia  tb*  tana. 
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with  a  discussion  of  tbo  history  of  the  subject.    Keferences  ura  givca 
to  the  principal  original  momoirt).* 

It  i3  cortainlj-  demonstrated  that  lethal  doses  of  alcohol  produce 
animals  &  fall  of  tomporature  which  often  amounts  to  5^  C,  and  that 
even  when  lEitoxication  or  alcoholic  narcosis  is  alone  induced  the  de- 
pmsion  of  temperature  may  amount  to  3°  C.  The  proportionate  dote 
necessary  to  pr<7<tuce  distinct  nervous  symptoms  is  euormous  in  the 
lower  animals  as  compared  with  man ;  yot,  after  the  ingestion  of^_ 
amounts  of  alcohol  which  Bxa  cot  enough  to  cause  intoxication  in  t^il^| 
animal,  the  fall  of  temperature  \&  slight, — niroly  more  than  1**  C,  and 
according  to  Rugo  {loc.  cit.^  p.  265)  usually  from  J"  tc  f "  C. 

The  experiments  of  Richardson  show  that  in  some  cusee  very  minate 
dosee  of  alcohol  increase  slightly  the  temperature  (J"  F.  in  mammals, 
1°  F.  in  birds).  As  regards  animal  bout,  alcohol  acta  upon  man  aa  upon 
the  lower  auimals.  Allcr  doses  only  sufficient  to  incroaao  the  activity 
of  iho  circulation,  probably  as  a  rusult  of  this  incrcaae,  thcro  is  some- 
times a  very  trifling  exaltation  of  temperature  (Parkos  and  AVottowicz). 
Aflcr  larger  doeee  there  is  a  slight  fall  of  tcniporaturo,  and  when  full 
intoxication  is  induced  this  fall  may  amount  to  3'^  F.  (Ringer 
Rickards.) 

Upon  animals  suiToring  from  pya^mic  fever  Bouvicr  and  subsequci 
observers  have  found  that  alcohol  exerts  a  decided  autipyrctic  actic 
very  largo  dosce  of  it  lowering  the  temperature  as  much  as  8^  C,  and 
altogether  preventing  the  occurrence  of  fever  if  narcosis  bo  produced 
before  the  developmeut  of  the  latter.  In  fever  in  man  alcohol  cxerta 
a  similar  influoQcc,  but  in  order  to  make  its  antipjTotic  action  decidedly 
mauifetit,  doses  so  large  as  to  be  toxic  must  bo  given  (Ringer  and 
Rickanls).  It  has  been  noted  both  in  man  and  in  the  lower  animals 
(Bouvier)  that  whon  the  individual  Is  accustomed  to  the  free  habitual 
UBe  of  alcohol  the  temperature  is  scarcely  affected  even  by  large  doeee. 
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*  For  tboM  dMirooi  of  looking  np  th«  Utvrmtnni  of  Uio  nibj«et|  th«  ftallowlng  nfvniMM 
■x«  gWaa : 

N.  8.  Diri»,  Tran».  Amtr.  Med.  Anae^  18ii,  p.  ft7r.  0.  BonTier,  PJIflg*t*4  Ar<\w,  p. 
S70,  ISM;  Obernlcr,  lUd.,  p.  409,  1$M.  A.  OodfriD.  Dt  PAIcool,  torn  A*Uoit  pkfioiagi^tt, 
*M  Applicalioitt  tkirnjtealtgiM*,  P^ria,  18ft9.  C.  BuuTiflr,  WirkitHg  dtr  AUekot  au/  liU  A'fir- 
f^Umptrntmr,  Boaa.  ISAff,  ManuMin,  CftUaMaU /Hr  dit  Utd.  ftVittiM,,  1849.  P.  Bof*. 
FtVeAoic'*  Arthiv,  Bd.  xlU.  p.  3ft&.  C.  Dins,  YirtXtiw't  Archiw,  BJ.  U.  p,  U3;  Praelitinntr, 
rol.  lit.,  lfS09,  rol.  v.,  1870;  Jovm.  Anat.  and  Pkjfriai.,  Ttil.  viii.,  tS74,  p.  232;  ^ttMa^^trtfiM 
dtr  iiitd^rrhtiniKktn  0t*4lUch«/l  /Sr  A'aur-  unj  Stllkund*,  Urdit.  Swfion,  Jul;  21,  18TX. 
Bro<rD-S6qu*ril,  Jaum.  de  la  Phytioloj/it,  1868,  p.  4S7.  Jftcolii,  VtiiUeht  Ktinit,  IfUT. 
Tnbwelilchla, /f«i'i;i«rt'«^r«jlt*,18S6,  Kingcr  ftod  Rlekaxdi,  £<i*««f,  184S,  p.  303.  BkluH- 
MD.  UtJ.  Tirnn  amd  Gas.,  TOl.  11.  p.  704,  I8$9.  PukM  ud  Wollowioi,  Tran*.  Regal  Sae., 
1S7U.  AoKtie,  ^tiMMinnl*  and  iVartotira,  I.undon.  Matuior,  Tiianganl  DiMartktion,  FVr- 
tkme't  Arfhiv,  Eept.  Wl.  C.  BoiiTl«r,  Ctntratbl./.  Mtd.  Wittn*.,  Dm.  lS7t.  I.  S.  tunbanl, 
Ar«tt  York  lied.  Joum.,  June,  18tt6.  8«)liyD«ki,  lakugural  OiM«rU(itiB,  Darpat,  184S.  5. 
lUboQ,  n^rlin.  k'l!».  Wothtfuekt  ,  1871.  IUdiirj«tr«ki,  Otmtratbl. /.  Jfwf.  Wittnu^  1871. 
eiBUr  BtrkMborg  (ue  Id  f«T«r),  Yirekoit't  Areiiv,  Bd.U.p.  471.  luhtmin,  CmtrmlU-/, 
Mtd,  ITuMM.,  Mo.  S8, 1874. 
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Dr.  FruDE  Hiogel,  of  Germany  {Deutsehea  Archivf.  Klin.  Med.,  1873), 
made  a  very  elaborate  iiivoe ligation  upon  tbe  action  of  alcohol  upon 
the  tompeniturc  iu  man,  performing  as  many  as  clgh(y-Htx  oxpcnmenta. 
The  concluMiona  which  ho  arrivud  at  are  in  exact  accord  with  thorn 
reached  by  most  sludcnte  of  human  physiology  aa  well  aa  by  moat  ex- 
perimenters upon  tho  lower  animaU.  As  hia  oonclusionH  embody  the 
whole  Huhji-ct  ill  a.  siiigli;)  paragraph,  and  may  bo  rocoived  oa  abaolut«>ly 
demoostralivo,  I  givo  tbom  in  extenao. 

"  1.  Alcohol,  even  in  modorato  doAoa,  in  many  coaos  causes  a  lowering 
of  the  temperature  of  tho  body.  Tho  amount  of  this  diminution  aver 
ages,  08  a  rule,  only  some  tenths  of  ono  degree.  2.  Only  uxceptionall^' 
te  thoro  noticed  an  elevation  of  the  Comperaturo  consequent  upon  Llie 
administration  of  alcohol ;  not  unfVequontly,  at  least  after  minute  doses, 
there  is  no  noticeable  change.  3.  The  diminution  of  temperature  in 
convalosccnta  is,  as  a  rule,  losa  than  in  healthy  subjecta,  or  it  may  bo 
altogether  wanting.  4.  In  those  who  habitually  drink  alcoholic  stimu- 
lants, tho  depressing  influence  of  alcohol  upon  tho  temperature  is  almost 
always  wanting.  5.  The  &oqucnt  i\:pctition  of  tho  doses  of  alcohol 
diminishes  their  lowering  effect  upon  tho  temperature.  6.  Tbe  amount 
of  diminution  of  temperature  is  directly  proportional  to  the  dose  of 
alcohol  given.  7.  The  depression  of  tompcraiuro  caused  by  alcohol  is 
for  the  most  part  of  but  short  duration,  and  the  touporaturo  soon  re- 
turns  to  it£  previous  grade." 

In  Bovore  acute  alcoholism  there  is  usually  pronounced  fall  of  tem- 
perature,  prvciiicly  as  in  chloral  and  some  other  narcotic  poisonings. 
This  fall  is  undoubtedly  largely  due  to  excoBsive  loss  of  heat,  but  the 
relations  of  alcohol  to  thermogoni:sis  forra  such  an  integrant  portion 
of  liA  action  on  nutrition  that  its  discussion  will  be  post^Mnod  to  the 
next  heading. 

delations  of  Alcohol  to  Nutrition. — In  studying  the  relations  of  atco- 
hoi  or  other  drugs  to  the  general  bodily  nutrition,  the  subject  naturally 
divides  itself  into  two  parts,  tbe  first  relating  to  the  nutrition  which 
has  to  do  with  the  produution  of  animal  heat  and  of  alTording  force  for 
the  needs  of  tho  system;  tho  second,  that  which  has  to  do  with  the 
baUding  up  of  tissue  and  the  chemical  movements  of  protoplasm.  Tbe 
action  of  a  drug  upon  heat  production  in  the  body  can  be  directly 
■tudied  by  means  of  proper  calorimeters,  or  it  can  be  studied  indirectly 
by  chemical  examination  of  tho  amount  of  oxygen  consumed  and  of 
carbonic  acid  produced  in  the  organism. 

Tbe  Arst  cAlorimetrie&l  stndica  upon  alcohol  were  those  by  Dr.  Bevan 
Xj&w'ib  {Journ.Ment.  Set.,  vol.  xxvi).  lie  found  that  in  tho  rabbit  alcohol 
sometimes  produces  a  primary  lessening  of  boat- prod  not  ion,  most  marked 
and  pronouncod  after  small  doses,  followed  by  a  marked  increase  in  beat- 
production,  most  pronounced  after  large  doses  of  alcohol.  Id  five  obsor- 
vations  by  Professor  Jteichcrt  and  myself  upon  dogs,  the  average  rosulta 
were  in  accord  with  those  by  Dr.  Bevan  Lewis,  although  oar  individual 
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experiments  yielded  somewbnt  varying  resiilta.  In  some  of  those  ex- 
periments beat-dissipation  more  than  kept  pace  with  the  increase  of 
heat-production,  and  the  bodily  temperature  fell.  In  other  instances 
the  bodily  temperature  ro^,  showing  that  heat-production  was  increased 
more  than  heat-dissipation.  When  tbe  seventh  edition  of  this  book  was 
publisbed,  there  seemed  to  be  some  evidence  for  the  theory  that  alcohol 
increases  heat-productionj  but  the  cooclusiou  I  reached  was,  "before  it 
can  be  shown  exactly  how  alcohol  affects  thonnogenesis,  further  experi- 
ments are  needed."  Further  experimentation  has  been  provided  by 
Professor  E.  T.  Reichert  (  Tkerap.  Qaz.^  1890).  In  eighteen  experiments, 
ho  obtained  increased  hcat-pruduction  in  five  and  decreased  heat-pro- 
duction in  thirteen;  the  difference  not  depending  upon  dose,  and  the 
range  of  variation  of  rcsul  t  being  as  much  as  sixty-Qve  per  cent.  For  a 
complete  discuiiaion  of  the  matter,  the  reader  is  referred  to  the  paper 
of  Professor  Reichert;  bat  certainly  the  discordant  results  obtained 
appear  to  prove  that  the  action  of  alcohol  upon  thermogenosis  is  com- 
plex and  varying,  and  that,  therefore,  it  is  probably  in  great  part  an 
indirect  one.  The  alterations  of  heat-production  are  probably  in  large 
part  secondary  upon  disturbances  of  heated issipati on,  the  more  recent 
researches  oontlrming  the  conclusion  which  I  had  previously  ri>ached, — 
"that  the  great  fall  of  bodily  temperature  which  occurs  after  toxic  dosM 
of  the  drug  U  due  to  excessive  heat-^lissipation,  which  in  turn  is  the 
result  of  vaso-motor  pnrnlysis."  A  ftirlher  corollary  is  that  our  present 
evidence,  derived  from  calorimctricnl  studios,  indicates  that  alcohol  docs 
not  pronouncedly  and  directly  affect  those  nutritivo  processes  through 
which  tbe  animal  heat  is  maintained. 

The  cflTcct  of  alcohol  upon  the  elimination  of  carbonic  acid  by  the 
lungs  has  been  iavostigatod  by  several  observers,  with  ditforont  rcsolta. 
According  to  the  researches  of  Bocker  {Bextrdge  zur  HeUkunde  insbesim' 
dere  zur  Krankheitsgenusamiftd  ttnd  Arzneiwirkunga  Lehre,  abstractod  by 
OUude  Bernard  iu  Jounuxl  tk  Pharinacie,  tjm.  xv.,  3d  series,  18i9),  of 
N.  8-  Davis  (Transactions  of  the  American  Medical  Atsociation,  1855), 
of  Hammond  {Physiological  Memoirs,  Philadelphia,  1863),  of  M.  Porrin 
(.IrcAiiva  Generales,  6th  series,  tome  iv.),  of  Bocck  and  Bauer  (Zeitschr, 
/  liiotogie,  187-J,  s),  and  of  Rumpf  {Pjiuger'a  Arckiv,  188i,  xxiiii), 
Ihoro  Is  a  lessoning  in  the  amount  of  carbonic  acid  gas  exhaled ;  on 
Iho  other  hand,  Dr.  K.  Smith  (Brit.  Med.  Journ.,  1859)  found  that 
•mall  doses  of  alcohol  increased  the  climinaiion  of  the  gaa,  although 
bfundXt  wbislcy,  and  gin  always  lessened  the  production.  Henrique 
(JMt  iMfif.  Jtoj/.  de  Beige,  v.  18S3)  found  in  himself  that  the  consump- 
ftm  of  oxytfon  was  innreased  hy  alcohol.  Wolfors  (Pfluger's  Archiv, 
)/f^  sisli.)  notod  in  the  rabbit  an  iuoroase  both  of  the  oxygen  inges- 
Uiu#  ftiul  of  the  carbonic  acid  elimination. 

bft  Wi»rv  recent  studies,  Bodlander  (Zcitschrift  f.  Klin,  Med.,  xi.,  1886) 
HtmA  that  in  rabbits  and  dogs  alcohol  produced  a  decrease  of  the  oxy- 
^tM  \Miua(Wption  and  carbonic  acid  production,  whilst  in  man  Zunts 


J 


CARDIAC  STTMULA^fTS. 


367 


{FortschTiite  der  Med.y  i.,  1887)  obtaiodd  an  increase  id  carbonic  acid 
production,  and  Gappvrt  {Archiv  f.  Krpfr.  Path,  und  Phnrm.,  xxii.)  no 
important  efTtiCl.  In  tli«  older  nssearcbos  of  Boeck  and  Bauor  (^ZeitscH. 
/.  Biolog.,  X.,  1870)  tho  result  was  arrivod  at  that  wbilHi  smnll  dosos  of 
alcohol  diminish  oxygon  conrtumptioii,  large  dosea  incrcaso  it,  and  it  ia 
poHisible  that  the  ditferuut  resultji  which  have  been  obtained  by  invcfiti< 
gators,  aa  just  quoted,  may  depend  somewhat  on  the  doses  uaed  by 
tbem.  NevtirtheloMH,  tho  divergency  Heems  at  present  not  capable  of 
being  cleared  up  by  such  a  »uppi>»ilion.  If  alcohol  really  did  have  a 
direct  powerful  influence  upon  oxidation  in  the  genural  sy:4tem  the 
conclusions  of  investigators  should  be  more  in  accord,  and  it  would 
seem,  therefore,  probable  that  any  influence  which  the  drug  may  have 
is  indirect,  or  is  so  feeble  as  to  be  set  aside  by  various  accidenttn,  cir- 
camstanees,  or  happenings;  possibly  even  by  other  actions  of  the 
alcohol  itnelf  This  conolaeion  m  in  accord  with  that  which  has  been 
reocbcd  calorimolricnlly,  and  the  beat  expression  of  the  present  state 
of  our  knowledge  is  that  it  is  not  probable  thai  alcohol  has  any  pronounc&i 
positive  in/tuence  upon  the  processes  of  oxidation  or  of  heat-production  in 
tfie  Bi/stem. 

Tho  determination  of  the  action  of  the  drug  upon  the  chemical 
movements  of  protoplasm,  and  the  destruction  of  albuminous  mate- 
rials in  the  body,  is  of  course  to  be  made  by  a  study  of  its  effect  on 
the  nitrogenous  elimination.  Among  the  earliest  students,  Booker  is 
commonly  believed  to  have  oxpcrimen tally  determined  that  it  lessens 
tho  excretion  of  uroa.  I  have  seen  only  an  abstract  of  the  origioal 
paper.  In  it  this  ia  not  positively  asserted,  but  soemB  to  bo  inferred. 
Dr.  Hammond  has  performed  a  very  elaborate  series  of  experiments 
upon  himself:  firsts  when  just  sufficient  food  was  taken  to  maintain  the 
weight  of  tho  body ;  secondly,  when  more  than  enough  for  that  purpose 
was  ingested;  thirdly,  when  not  enough  was  tuken.  Under  all  these 
circutnstjinccs,  lu^a,  chlorine,  and  phosphoric  acid  were  lessened  in 
amount  by  the  ingestion  of  alcohol.  Parkes  and  Wollowicz  (/oc.  eit.) 
affirm  that  their  experimonta  gave  a  contrary  result.  In  examining 
tho  reports  of  their  oxporimonts  I  find,  however,  that  on  one  of  tho 
days  the  man  taking  tho  alcohol  bod  a  chill  followed  by  fovor.  If  this 
day  be  omitted,  the  average  daily  excretion  of  uroa  daring  tho  nico* 
holio  period  was  34.35  gmmmes;  during  the  time  when  brandy  was 
taken,  34.8  grammes ;  and  during  the  water  period,  35.03  grammes. 
The  ingestion  of  alcohol  seems,  therefore,  to  have  reduced  tho  elimina- 
tion of  urea  by  about  ten  grains  a  day.  Recently  very  carof\il  experi- 
ments have  been  made  by  L.  L.  Riess  (Hoffmann  und  Schvalbe'a  Jahresb.^ 
1881,  357)  upon  two  persons,  but  without  analysis  of  food  or  ftcces. 
The  exhibition  of  alcohol  was  followed  by  great  lessening  of  the  oxcre* 
tion  of  urea,  and,  to  a  less  pronounced  degree,  of  uric  acid,  cbloridee, 
phosphates,  and  sulphates,  and  at  the  same  time  an  increase  of  the 
bodily  weight.    H.  Keller  {Zeits.  f.  Physiol.  Ckem.,  xiii.,  1889)  made 
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experiments  upon  bimBelf.     The  prwlromic  period  was  tbree  da^; 
alcobol,  DDe  day  ;  after-period,  three  dayo.     The  re^ulL  wa^  n  Tall  of  1.4 
graniines  iti  nitrogen  elirntnaCion  during  iheuluuhal  diiy,  with  oii  iiK-reiuso 
in  lh«  aHer-jwriod  of  one  gramme  above  the  norm.    Mo  oxamiimlit 
of  the  ftBccs  WBB  made. 

It  ift  very  properly  o)>jected  lO  all  the  experimentti  which  I  hat 
thus  I'ar  quoted  that  no  note  wa!!>  taken  of  other  nilrou;enouH  elimina- 
tion than  that  through  the  kidncj-a.  In  1878  (Verhandl.  d.  Physiulo^. 
Ofgdlsch-t  Jan.  1879),  Munk  experimented  n\)on  dogs  with  great  car* 
to  obtain  nitrogenotiii  cquibhrium.  using  alcohol  in  both  etntall  and  large 
doses  vlT\^\  analyzing  both  urine  and  Aecet*.  The  result  arrived  at  vb^i 
that  small  doses  of  alcohol  (less  than  1.&  C.O.  abnoluto  alcohol  per  kilo) 
diminished  slightly  the  nitrogenous  output,  whilst  larger  do^es  fovur 
2  C.c.)  increased  the  elimination.  The  chief  objection  to  Hunk's  ex- 
periments sccmB  to  bo  the  short  time  in  which  alcohol  was  ueod, — three 
to  five  days.  ^^ 

In  experiments  made  npoo  doj^  by  Charles  Norris,  Jr.,  and  E,  Bj^gl 
Smith,  in  Professor  Chittenden's  laboratory  in  Yale  University  (Joura. 
Phtfsioi.,  vol.  xii.,  1891),  the  alcohol  period  was  from  eight  to  ten  day\j 
The  results  were:  in  oxperimont  No.  1,  1.9  C.c.  alcohol  per  kilo  bcin( 
given,  the  nitrogenous  output  was  incrcosetl  two  per  cent. ;  expcrimeut 
No.  2,  2.3  C.c.  per  kilo,  decrease  in  nitrogenous  elimination  somewhat 
Icea  than  two  per  cent;  experiment  No.  3,  2.7  C^.  per  kilo  hvang 
given,  dccreoec  about  nine  per  cent.  Woisko  and  Flechsig  are  stated, 
in  the  momuir  just  spoken  of,  to  have  found  in  an  experiment  lasting 
thirty-two  days  that  in  a  sheep  sixty  grammes  daily  of  alcohol  pro- 
dnced  no  diatinct  effect  on  the  daily  outpnt  of  nitrogenous  material, 
there  being,  in  fact,  an  incrcnso  under  the  influence  of  alcohol  of  0.5 
gramme.  dl 

The  rreults  which  ]  hove  thus  cpitomired  are  so  varying,  and  tho^^ 
changes  in  the  nilrogcnou$t  olimintition  noted  so  slow  and  ioconsistcntt 
l!iat  tlu'  orcounting  for  different'es  by  the  theory  of  difference  of  dose 
18  not  plausible;  and  it  seeoiH  to  me  that  the  conclusion  of  Pi-ofcesor 
Chittenden  is  correct,  that  no  far  as  our  present  knowledge  gtwa  it  dooa 
no*  stem  proba/>Ie  that  alcohol  hfis  a  direct  specific  infitience  upon  nitroffenous 
e^nni;uilion, — that  is,  upon  the  chemical  movements  of  protoplasm, — 
a  conclaaion  which  it  should  be  romenibcred  is  corroborated  by  the 
oxperimenlH  of  Stammreich  and  Miura  (see  page  373). 

A  Bub^taucu  may  very  well  have  no  specific  relation  with  tids 
changes  and  yet  he  capable  of  acting  as  a  fw>d  which  shall  sup[>Iy  force 
10  the  animal  organism.  From  the  time  of  Liebig's  celebrated  clnswificft- 
tion  of  footi  until  the  appearance  of  the  memoir  of  MM.  J^allemand, 
Duroy.  and  Perrin,  ingestixl  alcohol  wils  almost  universally  bolieved  to 
bo  burnt  up  in  the  body.  These  latter  observers  asserted,  however,  that 
alcohol  escapes  unehunged  from  the  body,  not  only  because  they  were 
unable  to  detect  in  the  blood  or  tissncs  any  of  the  results  of  its  oxidation, 
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Buch  as  aldehyde  or  acetic  acid,  but  also  because  thoy  found  it  unchanged 
in  the  expired  air,  the  Hwe;it,  and  <?HpiH'ialIy  in  the  urine.  Tlia  results  ob- 
tained by  the  French  investigatorB  were,  however,  aerioualy  questioned 
by  E.  Baudot  (L'  ITnion  Medicate^  1863),  who  demonstrated  that  the 
chromic  acid  tost  which  Duroy  aud  Peirin  bad  relied  on  for  detecting 
alcohol  in  tlio  excretions  is  so  delicate  as  to  reveal  .165  grain  of  alcohol 
in  a  quart  of  water;  and  Baudot  fUrther  affirmed  aa  the  result  of 
twenty  oxporimonts  that,  except  after  immense  doses,  the  amount  of 
alcohol  eliminated  by  the  kidneys  is  so  small  as  practically  to  amount 
to  nothing.  In  1866  Dr.  Schulinns  {ArcMv  der  Heilkunde,  1866),  by  a 
Tory  elaborate  and  laborious  investigation,  conflrmod  the  rosult«  of 
Baudot,  showing  that  alcohol  taken  into  the  blood  finds  its  way  by 
exosoioso  into  all  organs  in  similar  proportion,  ond  does  not  escape 
through  the  kidnej-a  unless  in  very  trifling  amounts.  lu  several  ex- 
periments he  found  that  ono-fourth  of  the  ingested  alcohol  hud  disap- 
pcuied  from  the  body  after  from  two  to  three  and  one-fourth  hours, 
and,  as  but  a  fractional  portion  of  the  lost  amount  was  eliminated, 
he  (oncludod  that  it  must  have  boon  burnt  up.  Adolph  Licbcn  (^471- 
nalin  der  Chimie  und  J^armacie,  1870,  vii.,  Supplement.  Bd.  p.  236) 
boa  in  a  number  of  experiments  arrived  at  results  similar  to  those  of 
Sclmlinus, 

In  1865  a  number  of  exporimonts  yielded  to  Anstio,  of  Londob 
^Stimulants  and  Narcotics,  (reprint)  Philadelphia,  1S68),  similar  re- 
sults, and  also  demonstrated  that  the  elimination  ft-om  the  lungs  ia 
exceedingly  trifling.  Thudichum  investigated  the  matter  on  a  largo 
scale  in  1864,  and  ugaJn  with  the  assistAnce  of  Bupre  in  1866  {7'entK 
Rfpftrt  of  the  Medical  O^cer  of  the  Privy  Council,  London,  1868).  In 
onlcr  to  avoid  the  fiillucies  of  the  chromic  acid  test,  the  alcohol  was 
obtained  fVom  the  urine  by  repeated  distillations.  In  the  first  instance 
forty-fotir  bottles  of  wine,  containing  four  thousand  grammes  of  alco- 
hol, were  drunk  by  thirty-throe  men,  out  of  whose  urine,  ooUoetcd 
daring  the  next  »x  hours,  ten  grammes,  or  only  0.25  per  cent,  of 
the  ingested  alcohol  were  recovered.  In  the  experiments  of  1866  the 
procoDS  was  substantially  the  same,  but,  greater  care  being  taken  to  get 
abwluto  accuracy  and  to  avoid  loss  during  distillation,  0.83  per  cent, 
(if  the  amount  administered  was  found  in  the  urine.  Professor  Sub* 
botin  (Zeitschrift  fiir  Biol,  vii.,  1871 ;  Schmidt's  Jahrb.,  1872,  Bd.  cliv.  p. 
261)  has  made  an  a])parcntly  close  experimental  study  of  the  subject 
upon  six  rabbits,  and  has  tihowu  that  elimination  continues  for  a  longer 
lime  than  had  boon  generally  believed,  and  that  twice  as  much  of  the 
alcohol  escapes  by  the  skin  and  lungs  as  by  the  kidneys.  In  one  ex* 
pcrimont  ho  found  that  sixteen  per  cent,  of  the  alcohol  uscaj>ed  un- 
changed in  the  first  twenty-four  hours;  elimtuation  after  this  time, 
allhough  perceptible,  amounted  to  very  little.  Aa  be,  like  I^llemand 
and  his  colleagues,  experimented  with  poisonous  doses,  hia  results  con- 
firm rather  than  contradict  those  of  Baudot,  Schulinua,  Anstie,  Thadi. 
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ehura,  and  Duprd;  for  it  is  manifestly  evident  that  afler  such  doaea 
cUiuinAlion  would  bo  proportionately  greater  than  afler  emaller  quan- 
tities, aft  there  naturally  must  bo  a  limit  to  the  powers  of  the  eystem, 
to  oxidize  alcohol.  Professor  R.  B.  Edes,  in  his  experiments  {Boston. 
Mtd.  and  Surg.  Journ.,  1872^  p.  347),  found  that  after  amal!  doses  the 
amount  of  elimination  by  the  breath  ia  greater  than  that  by  the  kid- 
neys, although  the  contrary  holds  whore  largo  amounts  have  been  od- 
uiinistorcd;  in  cither  case  the  total  amount  cllmlnatod  was  but  a  small 
[wrL'oiituge  of  the  amount  ingested.*  Finally,  Anetie  {Practitioner,  July, 
1874)  has  repeated  his  experiments,  using  the  method  of  Subbotin, 
und  even  subjecting  a  dog,  which  had  boon  taking  for  8omu  dayn  very 
much  larger  amounts  of  alcohol  than  bo  had  oHminatud  by  akin,  kid- 
neys, rectum,  and  lungs,  to  distillatioTi,  with  the  results  of  con6rming 
his  Orst  experiments  and  of  finding  no  "residual  alcohol" — i.e.,  alcohol 
loft  in  the  body — worthy  of  mention.  In  an  elaborate  research,  Dr. 
Guido  Bodlander  found  that  be  himself,  oftcr  the  use  of  alcohol  in 
various  quautitios,  eliminated  by  tho  kidneys  about  1.2  per  cent.,  and 
by  tho  lungs  about  1.6  per  cent;  while  in  dogs  ho  recovered  fVom  tho 
bi-oalh  about  2  per  cent.,  firom  tho  urino  1,6  per  cent.,  from  the  skin 
0.14  per  cout.  of  the  ingested  alcohol.  Ho  failed  entirely  to  find  alco- 
bot  iu  the  intestinal  excretions,  and  also,  contrary  to  Lowald'a  obser- 
vation in  1857,  in  tho  milk  of  a  goat  to  which  nearly  a  quart  of  brandy 
had  been  given  {Archio  f.  Physiol.,  xxiii.).  F.  Straasman  {Archiv  f. 
Physiol.,  xlix.)  found  5.21  per  cent,  eliminated  by  the  breath,  7.89  jier 
cent,  by  tbe  kidneys,  leaving  87  per  cent,  as  tho  amount  destroyed  in 
tho  organism. 

Those  concurrent  investigationsf  certainly  demonstrate  that  but  a 
Binail  proportion  of  ingested  alcohol  is  oitlier  eliminated  from  or  acca- 
inulated  in  tho  body,  and  consequently  that  it  must  he  oxidixcd  in  thtt 
body.  It  has  been  objected  to  this  that  no  one  has  as  yet  been  able  to 
detect^  in  tho  blood  any  of  tho  ordinary  products  of  its  oxidation  ;  the 
probable  reason  of  this  ia,  however,  that  tho  oxidation  is  carried  as  it 
were  at  one  bound  to  itfl  nltimato  end,  tho  production  of  water  and  of 
carbonic  acid,  A  strong  corroborative  proof  that  alcohol  is  largely 
consumed  in  tho  bo'ly  i-^  ftirnishod  even  by  the  ozperiments  of  Lalle- 
mnnd,  I>uroy,  and  Perrin  themsolvos,  for  they  proved  thot  elimination 
ceased,  or  at  least-  could  not  bo  detected  by  the  most  delicate  tests, 
be/ore  the  alcohol  had  all  escaped  from  tbe  body. 

*  Profewor  Bdet  ralied  apoo  the  ohromio  maii  tMt,  whiofa  BIdi  ftnerls  ta  be  bllMiooi. 
Id  tbe  esparimenU  made  by  SttcbMh  und  Schmidt,  nndnr  Pir>fc««or  Blai'i  direotioD,  alcohol 
OonM  nut  be  dotoelnd  In  the  brutli,  and  Profswor  Blat  beliftVM  that  dq  elimioKlioii  of  U 
ooeun  from  tbo  1uns>.  He  declitrei  th^t  tbe  odar  of  [b«  brtmtfa  Kft«r  ctHnkin;  ii  aot  tbat  of 
Kloobol,  but  of  the  Kber*  BOd  other  TOlstllc  principloa  of  th«  varioni  Hqoidl  imbibeJ. 

t  I  bclioTo  these  mulu  bikve  elM  btten  oonfiriued  by  WShler,  Journal  dtt  Pragrft,  st, 
but  I  bftT«  not  ttta  the  original  paper  or  nny  nbatrnd  of  It. 

J  Duchek  (  VitrulJitKr./  Prakl.  Btilk^  Bd.  UL,  ISftS)  did  iMt,  u  hethlMifht,  demosMraU 
tho  {trMeoee  of  eldehjile  In  the  blood  of  Bolmela  poiamed  with  aloahol. 
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A  ftirlhcr  strong  confirmation  of  the  theory  that  asserta  the  oxida* 
tion  of  flicohol  in  the  bodj  is  found  in  tbo  researches  of  our  countrymnn 
I>r.  U,  Ford,  whoso  expcrimenta  have,  however,  not  been  repoalod,  and 
therefore,  although  apparently  corofYilly  purfurmod,  hick  the  atmoluto 
authority  of  complete  confinimtion.  Dr.  Ford  (^V.  Y.  Med.  Journ.,  Jan. 
1872)  has  worked  upon  the  9uj>po!iitton  that  the  hepatic  sugar  must  be 
converted  into  alcohol  ia  tlie  body  bofuro  its  final  doatruction,  and, 
osing  large  quantitiea  of  blood  of  animohi,  has  sooght  by  repeated 
dIatllLitions  to  obt/itn  alcohol  fVom  it,* 

Pushing  his  researches  still  further,  Dr.  Ford  used  various  tissaoa 
08  the  substances  to  bo  distilled.  He  also  made  elaborate  calculations, 
based  on  the  carbon  ingested  and  on  the  carbon  exhaled,  as  to  tho 
amount  of  alcohol  which  ought  to  bo  found  in  tho  capillary  blood  of 
the  lungs.    The  results  are  cxprossod  in  the  following  table: 

Alcohol  in  the  capillary  blood  of  the  lungs: 

i  calculation  based  on  carbon  ingested         .        .  0.&-103 
"  "      "  carbon  exhaleti         .        .  0.B7M 

"  putrosconl  lung-tissue  (mean  of  exp.  8,  9,  and  11)     .  0.3819 

**  fresh  "  C    "  "     12, 13,  and  14) .  0.3076 

"  putrescent  thoracic  blood  (mean  of  exp.  I » 2, 3, 4,  and  5  j  0.7626 

*  fresh  '*  "     (meon  of  table)   .        .        .  0.0841 

«  putrescent  liver-tissue  (exp.  6) 4.3138 

«  fresh  "  (meon  of  exp.  26,  26,  and  27)  .  0.0190 

The  important  facts  seemingly  cti>tubl itched  in  the  above  table  are ; 

tbo  corrcapondenco  between  tbo  amount  of  alcohol  tn  tho  thoracto 

blood  as  obtained  by  calculation  and  by  experiment ;  that  tbe  smallest 

quaotily  of  alcohol  is  to  bo  obtained  from  frosh  Uver-tissuc,  and  the 


*Spac«  li  wkntiiiK  (o  dcaorib*  In  detail  th«  rery  Blklmrato  mflhodt  «m|>li>j*d  \>j  Dr. 
Foril.  The  tMU  nbich  he  rvUotl  un,  to  pror*  tliKt  lb*  Uquid  obtainod  wu  aKwbql,  iter*  th« 
ehramii!  acid  ImI,  tbo  {>«catiar  lallMBtaabilltj,  tad  lb«  optloal  tppcivraoM  uf  the  akohol  I& 
tbe  eooductin|{-tubc<  at  tbe  time  the  diftillate  e»romenacd  tu  buU.  In  onlcr  to  pr«i-eiit  *ay 
ponible  oxiduUoD  of  th«  Blcohol  4ariii(  the  ptxwMi.  Dt.  Ford  ■ornvtimca  adJcil  •ulpharottod 
bydrogeo.    Tbe  rcwitt«  of  ten  csperimenta  ue  abown  In  tbe  fulluwlog  table: 
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greatest  IVom  putroscont  Hvcr-Ussuo,  in  which  Ihe  glycogen  must  haro 
undcrgoiio  fcrniontation.  TUo  frctth  thoracic  blood  waa  UKkhI  which 
had  not  trarci'scd  the  lunge;  the  putroscoQt  thoracic  blood  of  cotirso 
rcprcsouccd  the  same  blood  with  all  ila  sugar  fermented. 

ThoMO  researches  of  Dr.  Fojxl  nro  certainly  eorroboratod  bj'  the  dis- 
covery,  fii-aL  inadu,  I  believe,  by  A.  Liubeu  (^Annaltn  d.  Chem.  Pharm., 
1870),  although  usually  allributcd  to  Dupre  (The  Doctor,  Feb.  1,  1873), 
thai  a  subulaiice  exactly  resembling  alcohol  exists  in  ver)*  minute  quao- 
lity  in  the  urine  even  of  teetotalers.*  M.  Bechamp  (Lancet,  1873),  ap- 
pai'ciiily  without  a  knowledge  of  the  wurk  of  the  other  chemists,  ob> 
tained,  from  the  ui'ino  of  persons  who  hiiil  not  taken  any  alcoholic 
beveruge  for  a  long  time,  alcohol  in  sufficient  quantity  to  burn  it.  As 
Xtiebeu  alsu  fuund  that  this  Kubstanec  exists  in  (he  urine  of  dogs,  horses, 
and  lions,  and  as  A.  Ilnjowski  obtained  it  from  healthy  rabbit«  (Archiv 
fur  Physiohgie,  li.  122,  1875),  it  mnst  be  acknowledged  that  our  preeent 
knowledge  strongly  indicates  that  alcohol  is  formed  and  exista  in  the 
normal  organlrim, 

If  alcohol  bo  oxidized  in  the  body,  it  must  of  course  generate  force, 
measumbie  by  the  modem  ntandard  of  the  heatunit.  A  little  calcn- 
lation  will  show  the  importance,  or  rather  the  great  amount,  of  the 
goneraleci  force.  According  to  Dupre  (^Practitioner,  1872,  vol.  ix.  p.  33), 
one  gramme  of  alcohol  oxidized  in  the  body  evolves  7184  unit«  of  boat, 
while  the  some  weight  of  lenn  beef  gives  off  only  1482  nnits  of  heat. 
It  has  been  estimated  that  9.3  ounces  of  lean  beef — equal  to  about  two 
ounc'L'S  of  alcohol — will  supply  the  necessary  force  to  mnintnin  the  cir- 
cnlalion  nnd  respiration  of  an  average  man  for  one  day.  That  is,  foor 
ounces  of  strong  spirit  will  ouffice  for  this  purpose. 

These  considerations  warrant  the  statement  that  in  a  certain  9mM 
alcohol  is  a  food, — i.e.,  tJiat  it  is  capable  of  being  vaed  for  the  purpose*  <^ 
the  OTijanism.  The  question  how  far  it  is  capable  of  replacing  fats  and 
hydrocarbons  is  not  at  this  time  capable  of  positive  answer.  Tlio  only 
researches  which  we  have  throwing  light  upon  it  are  those  wliich  have 
boec  curried  out  after  the  plan  originated  by  Professor  von  Xoorden. 
According  to  this  method  tbe  individual  is  brought  into  a  condition  of 
nitrogenous  equilibrium  by  careful  feeding,  and  when  tbia  condition 
has  been  thoroughly  established,  non-niti-ogcnous  articles  of  food  are 
writlidruwn  and  alcohol  subatituted  in  isodjaianiic  quantity.  Under 
such  circumstances,  if  the  alcohol  bo  superior  to  the  bydiocarbon  in 
replacing  the  nitrogenous  material,  less  nitrogen  should  bo  eliminated 
than  before  its  administration  ;  if  the  power  of  the  alcohol  bo  lean  than 
that  of  Ihe  hydrocarbon,  more  nitrogen  would  bo  thrown  off;  if  tha 


*  tl  la  iMiier(«il  Ikot  the  tubstuioe  "fa  nut  nloohal.  It  paAiea  OT«r  unoag  ttn  MiTltSl 
prodttetf  of  <Ii>cM1ntton,  jrie'its  aooUo  neid  on  being  osidlicd,  r«da«M  the  btahromata  of  poUft* 
liuiu  wb«n  di1ut«  luliihuric  ko1<1  u  preMnt,  >i)<J  it*  &iiii«oiu  wluUon  bsa  %  lower  deoiltj  tbna 
Kttlcr.  ll  furniibfia  laOufurm,  nad  uaiats  in  the  urine  in  n  yvrj  raiKlI  quanlltjr."  PoMtMsiBi 
tb«  pbyilcftl  niiiJ  ebvrafe*!  ebkiMten  of  ftleoh»l,  to  opdinnry  nlndi  it  ia  nloohol. 
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alcohol  Just  replaced  the  hydroairlwn,  the  nitrogenous  equilibrium 
would  not  be  disturbed. 

Dr,  StanunreicL's  (Berlin.  Klin.  Wochens.,  xxviii.,  1891)  oxpennients 

upon  hiuiseir  were  two  ia  number.     In  the  firat  experiment  there  woa 

dtfltinct  lessening  of  the  eliminutiun  uf  nitrogen  during  tho  aU'ohol 

'poriod,  showing  that  the  nk-uhol   replaced  the   nitrogenous  material 

more  actively  than  the  corresponding  fat  mam  for  whiiA  it  had  been 

^•abdlituted.     Tn  the  second  experiment,  with  a  lessened  amount  of 

tiln^L-n  in  the  food,  there  was  at  first  no  pi-onounocd  change  in  the 

nilrogeuoufi  elimination,  followed,  however,  afler  two  days  by  a  marked 

increase,  which  continued  for  three  days  after  the  withdrawal  of  the 

alcohol.     A  third  set  of  experiments  were  made  with  very  littto  nilro- 

gvn  in  the  food.    Under  these  eircumsliinces  there  was  a  great  increase 

of  the  elimination  of  nitrogen  during  the  alcohol  period. 

Aft  the  result  of  the  comparison  of  those  various  experimentA  Von 
Toorden  reached  the  conclusion  that  when  the  food  is  rich  in  albnmi- 
>ns  compounds,  alcohol  is  oblo  to  replace  hydrocarbon  or  fats ;  but 
when  the  food  is  poor  in  albumen  it  eantiot  do  so.  A  similar  series  of 
oxperimenlB  have  been  made  by  Dr.  K.  Mtura  (Zeit.  f.  Klin.  Med.,  xx., 
1893),  with  resnlts  which  are  concordant  so  far  as  those  oxperimentB 
ore  concerned  in  which  food  with  but  little  nitrogen  is  given.  On  the 
^other  hand,  in  oppoflition  to  Slammretch,  Miura  found  that  when  the 
is  rich  in  albuminous  material,  alcohol  is  not  able  to  replace  the 
non-nitmgenous  food^.  Miura  believes  that  these  differences  dcp(!nd  in 
upon  the  factit  that  in  .Stammreieh's  experiments  the  alcohol  waa 
ibstituted  for  fats,  whilst  in  his  experiments  it  replaced  hydrocarbons, 
rbicb,  according  to  "Voit,  have  greater  power  of  sparing  the  nitrogen 
iteriAla  than  have  the  fats ;  so  that  alcohol  might  be  equivalent  to 
flitA  and  yet  not  to  hydrocarbons.  How  this  may  be  must  at  present 
be  lefl  for  the  determination  of  future  chemists. 

All  the  enormous  amount  of  labor  whoso  results  hare  hoen  cpito- 
mixed  in  the  last  few  pages  has  not  led  to  distinct  positive  conclusions 
rbich  can  bo  considered  established  beyond  all  peradventure;  but  cor- 
tinly  enough  has  been  done  to  show  that  when  the  narcotic  and  stimn- 
iting  influences  of  alcohol  upon  vartous  portionfl  of  the  human  system 
are  considered,  its  value  as  a  food  in  health  sinks  into  insignidcance. 
For  ft  person  in  health  it  must  be  considered  as  one  of  the  most  waste- 
ful, uncertain,  and  often  deleterious  of  known  substances  which  are 
coddidered  foods.     In  disease,  however,  when  its  stimulating  and  nar- 
cotic purposes  favor  ifa  uftef\ilnnss,  its  capability  of  being  rapidly  burnt 
_lip  without  undergoing  any  primary  assimilation,  and  of  thus  jrielding 
Lforcc  to  an  exhausted  system,  may  well  make  it  an  invaluable  assistant 
to  the  physician.    The  fhct,  clinically  well  known,  that  in  disease  the 
^liaxnan  system  will  bum  up  much  more  alcohol  than  in  health,  indicates 
lat  as  a  force  giver  the  human  system  under  the  circumstances  men* 
tioned  finds  it  of  peculiar  value. 
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legation. — ^Tfae  question  of  the  cficcL  of  alcohol  upon  digofltion  u 
an  important  one.  There  civii  Ihj  no  doubt  ihat  vary  large  Hosen  hinder 
digestion.  According  to  the  iixpertmcuts  of  W.  BucUner  {^Deut&ch. 
Arch.f.  Klin.  Med.,  xxix.  537).  ten  por  cent,  of  puro  alcohol  docs  not 
affect  artificial  digestion,  while  beer,  even  diluted,  retards  it.  The  oae 
even  of  small  doses  of  aleobul  Beemcd  to  delay  dlgcinliou  in  a  few  ex- 
periments made  by  washing  out  the  stoinac-b  a  fixed  time  aAer  a  meal 
taken  somotimea  with,  somelimcn  without,  alcoholic  driuk.  The  meihij4l 
Is,  however,  too  crude  to  allow  much  weight  to  the  ex{>urimeuta;  for  it 
is  possible  that  nlcohol  may  lessen  the  rapidity  with  which  the  footl 
leaves  the  stomach,  and  therefore  aid  lu  the  thoroughness  of  gastric 
digobtton.  Certainly  erury-day  experience  teaches  ae  that  in  small 
amounts  vines  and  liquoi's  enablo  the  ton  vivant  to  digest  more  than  is 
natuml  or  proper. 

Summtiry. — Alcohol  in  small  dosoe  acts  as  a  stimulant  to  the  gao- 
gliunic  cells  of  the  cerebrum,  and  perhaps  aUo  to  the  motor  tract  of 
the  spiuul  cord,  lu  largo  amount  it  certainty  is  a  depressant  to  the 
cerebral  and  spinal  ganglionic  colls,  as  woU  as  the  non-e-lrunks.  The 
action  of  small  doses  upon  the  respiratory  eon  ires  is  not  thoroughly 
established,  but  la.rgo  doses  depress  the  respiratory  centres,  and  finally 
may  cause  death  by  centric  paralytic  asphyxia.  Upon  the  heart  tha 
snmll  dose  of  alcohol  acts  as  a  direct  stimulant,  the  large  dose  as  a 
depressant  or  paralyzaut.  The  influence  of  minute  doses  upon  the 
vaso-motor  system  is  not  tboi-oughly  worked  out,  but  there  appears  to 
be  a  wideoingof  the  blood-paths  at  a  lime  when  the  heart  ta  still  stimu- 
lated, BO  that  there  is  a  murl^ed  quickening  of  the  blood-movement. 
The  toxic  dose  of  alcohol  paralyzes  the  blood-vessels,  probably  both 
centrally  and  peripherally.  The  jwripheral  temperature  is  often  in- 
creased by  small  amounts  of  ulcuhul,  and  there  may  be  even  a  slight 
increase  in  the  cenlnil  tuinpcraturo,  probably  caused  by  quickening 
of  the  circulation;  the  large  dose  of  alcohol  depresses  the  animnl 
temperature,  probably  by  causing  vaso-motor  paralysis,  and  thereby 
inci'eusing  hcat-dis8Jpation. 

In  rcgnnl  to  the  effect  of  alcohol  upon  the  natrition  there  is  much 
contradictory  evidence,  bnt  the  prci^cnt  probabilities  are  that  the  dru'^ 
has  no  apocific  influonoc  upon  the  production  of  heat  or  of  carbonic  ocitl, 
or  upon  nitrogenous  elimination,  and  tbut  thei'efore  it  has  little  or  no 
direct  effect  upon  the  nutrition,  unless  it  bo  in  poisonous  doses,  when 
it  certainly  disturbs  all  nutritive  processes.  After  absorption  into  the 
blood,  alcohol  is  in  part  eliminated  through  the  lungs,  the  skin,  and  tho 
kidneys  unchanged,  but  is  largely  burnt  up  in  the  system,  probably- 
yielding  force  for  tlie  working  nood^  of  the  oiganism.  Whether  as  & 
food  it  is  in  health  of  as  much  or  more  value  than  other  hydroc-arbona 
is  not  at  proMcnt  positively  known. 

TiiEBAPKUTics. — Our  knowledge  of  the  physiological  properties  of 
alcohol  shows  that  its  chief  therapeutic  value  in  acute  disease  is  as  a 
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stimuUnt,  a  temporary  importer  of  power  which  shall  enable  the  aystem 
to  stand  some  straia  of  like  duration, — to  bridge  over  some  period  of 
ireakDeM. 

The  cases  to  which  it  is  ot4pc<:iany  adapted  may  be  divided  into  three 
classes: 

First.  Thoeo  in  which  Ihoro  is  a  temporary  loss  of  hoartpower,  as 
in  fainting  from  exhaustion,  lu&s  of  bluud;,  or  other  cause.  In  those 
eases  the  alcoholii;  stimulant  should,  il'  possible,  bo  given  hrt.  ard  not 
much  diluted  ;  with  it  should  also  be  exhibited  some  more  rapidly  acting 
diffusible  stimulant,  tiuch  us  ammonia. 

Second.  Those  acute  diseases  in  which  the  powers  of  the  system  are 
in  danger  of  being  used  up ;  to  aid  in  tho  digestion  of  food  and  In  the 
maintcuaneo  of  power.  Alcohol,  aa  has  alroa(Ey  been  stated,  is  to  a  cor- 
'jiin  extviit  a  food,  but  it  will  not  of  itself  sustain  life  for  a  long  time, 
and  should  in  adynamic  dlacase  always,  unless  for  special  roaauis,  bo 
combined  with  miJk,  or  occasionally  with  eggs.  One  groat  source  of 
Its  value  in  Ihesu  diseases  is  tho  power  it  imparts  of  assimilating  food, 
and  in  milk-punch  are  furnished  tho  stimulant  to  digestion  and  tho  moet 
perfect  food  known  for  digestion.  This  use  of  alcohol  is  apart  fVom  its 
office  in  the  lowest  stage  of  fever  a«  a  heart-  and  ncrvo-stinmlant. 
Employed  for  this  purpose  it  is  useful  in  ail  stages  of  the  adynamic 
feverSf  such  as  typhus  and  typhoid.  By  tho  exhibition  of  three  or  four 
ounces  of  milk  every  two  hours,  with  one  or  two  drachms  of  brandy 
or  whisky,  fVom  the  beginning  of  the  attack,  in  many  cases  the  do- 
relopment  of  the  severe  adynamio  sjinptoms  may  be  prevented. 

In  the  advanced  stages  of  diseases,  when  the  typhoid  state  is  well 
developed,  alcohol  should  be  given  boldly, — to  quiet  by  stimulation  the 
nervous  and  circulatory  systems, — to  atfoixl  a  food  which  shall  in  a 
measure  replace  the  natural  pabulum, — to  aid  in  the  digestion  of  milk 
and  other  simple  nourishment, — to  aid  in  lowering  temperature  by 
checking  the  tissue-waste  of  fever :  in  a  word,  to  enable  the  system  to 
Btand  the  drain  upon  its  vital  powers,  and  at  the  same  time  to  check 
■uch  drain. 

Properly  administered,  it  always  promotes,  not  arrestfi,  secretion  in 
these  cases.  The  guide  to  tho  amount  given  should  be  the  effects  pro* 
duced :  so  long  aa  il  lowers  temperature  and  pulse-rate,  moistens  the  dry 
tongue  and  skin,  and  quiets  tho  nervous  disturbance,  it  does  good;  if, 
however,  the  tongue  grows  drier,  the  pulse  puts  on  an  angry,  bound* 
ing  character,  and  the  patient  becomes  restless  and  uneasy,  stimulation 
is  being  pushed  too  far,  and  the  amount  exliibited  should  be  lessoned. 
Wbenever  the  odor  of  liquor  ajipears  vpon  the  breath,  the  patient  is 
Almost  certainly  taking  too  much. 

Tho  antipyretic  action  of  alcohol  has  suggested  its  use  in  cases  of 
high  temperature;  as,  however,  this  is  only  one  of  its  actions,  and  as  it 
ifl  not  decided  unless  very  large  doses  be  given,  alcohol  cannot  be  em- 
ployed aa  a  general  febrifuge.    True  arterial  excitement  and  sthonio 
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inflammation  cortainlj'  contra-indicato  its  use.  The  rule  may  bo  laid 
down  ail  fullows:  high  t«mpcraturo  Is  an  indication  for  the  uso  of  alco- 
hol only  wliuii  other  symptoms  aUo  demand  it;  in  itself  high  tcmpera- 
luro  is  never  a  contra-iudication  to  alcohol.  In  acute  sthenic  distases^ 
after  the  progrosaivo  stage  has  passed  and  the  results  of  the  disonse 
Bimply  remain  to  be  oToreomo,  alcohol  and  milk  will  often  save  life. 
ThuB,  ia  acute  pneumonia,  when  ao  much  consolidation  has  occurred  as 
to  render  it  doubtful  whether  Iho  exuded  matter  coo  bo  removed,  or  io 
abscess,  when  large  amounta  of  pus  have  formed,  the  demand  may  bo 
very  great  fur  alcohol  as  a  food  and  as  an  aider  of  digestion,  and 
sometimes  as  a  Btimulant. 

Third.  Those  in  which  there  is  a  depreealng  agent.  In  many 
forma  of  pa'isoning,  akohol  may  be  used  with  signal  advantai;e  simply 
M  an  arterial  and  nervous  slimulnnt,  to  overcome  the  influence  of  a 
depressing  agent.  Thus^  ia  snake-bite  the  unlimit(>d  use  of  it  affords, 
with  the  h^i>odormic  use  of  ammonia  (see  Auuonia),  Iho  best  method 
of  treatment.  It  has  been  very  strongly  rocommondod  in  pytrmia  by 
Dr.  Theodor  Clemens,  of  Frankfort  {Deutsche  Klinik,  1874,  1875),  who 
dtates  that  he  baa  soen  eight  cases  of  a  severe  typo  recover  under 
the  administration  of  rod  wine  in  as  large  amounts  as  the  patient 
would  drink.  In  poisoning  by  aconite,  veratrum  viride,  or  other  similar 
HubstancC]  where  death  ia  threatened  through  failure  of  tho  heart- 
power,  alcohol  in  some  form  is  imperatively  needed.  In  all  these  r^rea 
of  acute  depression  threatening  a  fhtal  issue,  it  should  bo  administered 
&ccly,  not  much  diluted,  and,  if  convenient,  hot.  From  one  to  four 
ounces  of  whiiiky  should  be  given,  repeated  every  ten  or  fifteen  min 
utou,  until  slight  intoxicaiion,  convalescence,  or  death  has  resulted. 

What  baa  been  said  up  to  this  point  in  regard  to  tho  therapeutic 
action  of  alcohol  has  had  refcroDCo  to  acute  disease.  The  value  of  the 
drug  in  some  chronic  diseases  cannot  be  doubted;  but  in  proscribing  it 
the  physician  should  never  lose  sight  of  the  possible  danger  of  pro- 
ducing a  habit  far  woi-so  in  \tn  fVuits  than  death  itself. 

In  chronic  neuralgia^  in  hypochondriasis,  in  melancholia,  temporary 
relief  may  sometimes  be  obtained  by  the  use  of  stimulants ;  but  the 
very  relief  afforded  doubles  tho  temptation  to  tho  frequent  uso  of  the 
alcohol,  and,  as  the  system  becomes  habituated  to  its  action  and  the 
dose  has  to  bo  moro  and  moro  incroasod,  the  habit  of  frequent  stimu< 
lation  grows  almost  of  necessity  into  drunkenness.  For  this  roaiton  I 
do  not  think  tho  phyaifian  is  over  justified  in  prescribing  alcohol  for 
its  narcotic  stimulant  effect  in  those  cases.  Tho  chief  legitimate  usoa 
of  alcohol  in  chronic  diseasos  are  to  aid  in  digestion,  to  fUmish  a  food 
which,  without  any  digostive  effort  upon  the  part  of  tho  system,  shall 
bo  absorbed  and  shall  take  the  place  of  moro  ordinary  food,  and  to 
chock  OKCcaaive  tis$ue-wasto.  Of  course  those  indications  exist  only  in 
such  disoasoa  as  are  either  dependent  upon  or  closely  associated  with 
a  condition  of  system  in  which  tho  general  nutrition  is  depraved.     In 
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parely  local  affections  the  use  of  alcohol  ia  rarely  called  for  except  in 
the  last  Tnomonts  of  life,  wben  it  may  always  bo  employed  to  affunl 
njlicf  and  to  protract  for  a  short  time  the  struggle.  lu  chronic  dyspepsia^ 
alcohol  administered  with  the  food  often  aida  very  matcriully  in  the 
assimilation  of  the  lottor ;  but  care  has  to  be  exercised  in  pruscribing 
itf  for  the  samo  reasons  as  were  given  when  speaking  of  the  use  of 
etiraalant^  in  melancholia  a  moment  since.  In  many  cases  of  chronic 
neuralgia,  not  as  a  narcotic  stimulant,  but  as  a  food  and  a  stimulant 
to  nutrition,  alcohol  is  ollen  of  the  greatest  service.  The  danger  of 
establishing  a  fatal  habit  in  this  disease  is,  however,  excessive.  In 
almost  all  cases  in  which  alcohol  is  called  for  in  neuralgia,  cod-livor  oil 
is  also  'indicated,  and  it  is  gonerally  bost  to  exhibit  the  two  romedios 
together,  so  as  to  obtain  the  easy  aasimilatioa  of  the  oil  and  to  guard 
•gainst  evil  moral  rosulttf. 

In  phthisis  and  its  congener  scrofulcsis,  there  can  be  no  doubt  as  to 
iho  great  value  of  alcohol ;  and  in  the  latter  stages  of  consumption  its 
judicious  use  as  an  nntip^'retic  narcotic  stimulant  to  lessen  the  suffer- 
ings of  the  patient  is  perfectly  justifiable.  During  the  chronic  movo* 
menta  of  the  aflToetion,  alcohol  taken  with  cod-liver  oil,  or  in  small 
amounts  with  the  food  at  meal-times,  conduces  not  so  much  to  the 
comfort  as  to  the  woll-being  and  recovery  of  the  patient. 

The  question  as  to  the  propriety  of  the  daily  use  of  alcohol  by 
healthy  men  is  at  present  a  very  serious  one,  involving  so  ntany  moral 
a.nd  politico-moral  issues  that  tt  cannot  bo  fully  discussed  here.  Suf> 
fice  it  to  stat^,  as  obvious  inforoncoa  from  our  present  knowledge  of 
the  physiological  action  of  alcohol,  that  iho  habitual  uso  of  moderate 
amoantd  of  alcohol  docs  no  harm  ;  that  to  a  certain  extent  it  is  capable 
of  replacing  ordinary  food,  so  that  if  Ihe  latter  be  scanty,  or  even  if  it 
b«  coarse  and  not  easily  digested,  alcohol,  in  some  form  or  other,  is  of 
^reat  advantage ;  that  in  all  cases  it  should  be  taken  well  dilutee],  so  as 
not  to  irritate  the  stomach  ;  and  that  wine  or  malt  liquors  ai'e  certainly 
preferable  to  spirits.  The  experience  of  Arctic  explorers  has  clearly 
sboWD  that  alcohol  has  no  heat-producing  power,  so  that  at  a  time  when 
ic  was  believed  to  have  such  influence  by  physiologists  the  Northern 
navigators  had  learned  that  the  froo  uso  of  spirits,  far  fhira  enabling  a 
man  tu  withstand  habitual  exposure  to  intense  cold,  very  materially 
l«uened  his  power  of  rosistanco.  On  the  other  hand,  the  oxperienco 
of  Almost  every  trout-Gsherman  or  sportsman  has  satisfled  him  that 
Bpirtta  do  have  power  to  prevent  *' catching  cold"  under  sudden  and 
nnoccosiomod  exposure  to  wot  and  cold,  and  that  benumbed  extremities 
will  bocome  warm  and  have  their  proper  feelings  return  under  the 
influence  of  a  glass  of  whisky.  There  is,  however,  nothing  strange  or 
contradictory  in  these  experioneos,  and  they  are  both  in  strict  accord 
wrilh  our  present  knowledge  of  the  physiological  action  of  the  drug. 
As  ra  often  the  case,  the  facta  wore  pnictieally  made  out,  however 
B  b«foro  science  could  solvo  the  apparent  paradox.    It  has  been  abun< 
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dnntly  shown  that  alcohol  has  no  heating  power;  but  the  chill  of  sud- 
den oxpoflurc,  the  suffcrmg  benumbed  extremities,  the  bronchitis  that 
perhaps  fotlowa,  all  mean  simply  this :  that,  as  A  result  of  the  cold,  the 
blood  leaves  the  surface  and  the  extremities,  the  circulation  fails  in  the 
ontpostfl,  and,  as  a  consequence,  suppressed  ptirspiratlon — i.e.,  eiLspcndcd 
function  of  the  sUin — and  intornal  congestions  follow.  Tho  relief  af- 
forded by  the  spirits,  as  well  as  tho  prevention  of  sickness,  is  duo 
simply  to  the  power  of  the  remedy  in  maintitining  tho  circalation  ami 
keeping  tho  external  surfaces  warmed  by  tho  constantly-renewed  cur< 
rents  of  fresh  blood  from  the  interior  of  the  body. 

Owin^r  to  its  stimulant  and  antiseptic  properties,  alcohol  constitutes 
an  exoellont  dressing  for  xrounda,  whether  accidental  or  aurgicalan  their 
origin.  It  would  seem  also  to  lessen  pain  by  a  local  anicsthettc  effect 
(Uorvallc,  Qaz.  dc9  Jlopitaux,  Sept.  1878).  Strong  surgical  tostimoDj 
as  to  tlio  local  vuluo  of!  whisUy  has  been  given  by  I>rs.  Blair  (^Glastjow 
Mtd.  Journ.,  Feb.  1870)  and  Sueaserott  {Phila.  Med.  Times,  vol.  iv.  p. 
774).  Lint  soaked  and  kept  constantly  wet  with  spirits  is  to  bo  packed 
on  ur  in  Lho  wound. 

Administeatiun. — Almost  enough  has  been  already  said  upon  this 
point;  but  a  few  furtlier  remarks  seem  appropriate.  When  stimulants 
are  used  to  sustain  the  sinking  powers  in  poisoning  or  in  disease,  the 
amount  given  should  be  almost  solely  regulated  by  tlie  oSecU.  Thu$, 
in  snalto-bite  it  may  bo  necessary  to  give  a  pint  of  whisky  in  the  coursa 
of  an  hour;  and  in  low  fevers  I  have  seen  the  greatest  benefit  result, 
and  life  apparently  saved,  by  the  exhibition  of  a  quart  of  Bpirit«  a  day. 
Tho  rule  is  always  to  bo  govornad  by  the  effocta.  In  poisoning,  one, 
two,  throe,  or  four  ounces,  as  tho  case  may  seem  to  nood,  should  be 
exhibited  ovoiy  ten  minutes  until  some  effect  is  produced  or  matters 
become  hopeless.  In  low  fevers  half  an  ounce  to  an  ounce  should  bo 
given  every  one,  two,  or  throe  hours,  pro  re  nata,  the  practitioner 
watching  tho  results,  as  already  spoken  of. 

The  question  of  choice,  of  course,  comes  up  in  every  case  as  to 
wliich  of  tho  spirits  shall  be  used.  I  hovo  never  been  able  to  perceive 
any  diSbrence  in  their  action  (^n,  of  course,  being  excepted),  eavo  only 
that  sometimes  one  agi-ccs  better  with  tho  stomach  than  another. 
This  has  seemed  to  me  to  depend  simply  upon  tho  personal  UkJngs  o, 
tho  patient,  to  which  therefore  the  choice  may  well  be  led.  In  auddon 
collapse,  some  of  tho  wines  with  a  very  high  bouquet  are  believed  to  bo 
more  stimulating,  on  account  of  the  ethci's  which  they  contain ;  but  I 
have  had  no  experience  with  thorn.  In  convalescence,  and  for  habitual 
use  in  health,  wines  are  preferable  to  spirits, — more  agreeable,  mora 
tonic,  and  loss  apt  to  lead  to  excosstvo  indulgence. 

When  a  mild  stimulant  is  wanted  in  the  beginning  of  feveni, 
pocially  if  milk  punch  seems  too  "  heavy,"  toine  whey  may  be  sometim 
used  with  advantage.    It  is  made  by  pouring  a  half-pint  of  sherry 
madeira  into  a  pint  of  boiling  milk,  stirring  thoroughly,  and,  ailor 
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eoagalAtioD  has  occurred,  straiuiog  ofT  the  whey,  which  may  or  may 
not  he  sweetened,  according  to  the  taste  of  the  putient.  Mulled  wine  is 
oftoa  very  grateful  to  patients  us  a  change.  It  la  made  by  beating  no 
ogg  up  thoroughly  with  three  fluidounceu  of  sherry  :ind  udditig  a  like 
quantity  of  water,  which  must  be  actually  boiling  when  poured  in. 
Champagne  la  useful  in  patients  with  delicate  Htoiuachs,  cspcciaUy  if 
nausea  or  vomiting  actually  exists,  and  uliiu  may  be  employed  with 
advantage  ia  Budden  failure  of  the  vital  powci-s,  ospoeially  in  elderly 
ponHiDS.  Il  must  always  be  very  "  dry," — i.e.,  aa  free  as  jWHsible  from 
tfogar. 

J£Uk  punch  i.H  prepared  by  adding  fVom  a  dessertspoonful  to  a  fluid- 
ooDce  of  bnindy,  whisky,  or  rum,  accordiiig  to  the  degree  of  Btimula- 
tion  rc4]^uired  and  the  taste  of  (ho  patient,  to  three  fluiduuuces  of  milk, 
»iih  sugnr  and  nutmejy  to  taste.  The  addition  of  a  lablespoouful  of 
Um6-  jrater  is  not  recognized  by  the  palate,  and  renders  the  beverage 
more  acceptable  to  the  stomach  when  the  latter  is  weak. 

Egy-nog  is  still  more  nutritious  than  milk  punch,  but  is  "heavier," 
aod  ia  usually  rejected  by  the  stomach  if  given  too  freely.  It  is  made 
by  beating  up  thoroughly  the  yolk  of  an  egg  with  five  fluidounces  of 
zailk  and  half  a  fluidounco  to  one  fluidounco  of  spirits  (and  half  a 
flaidounce  of  lime-water  if  required),  and  adding  a  suiBcicncy  of  sugar, 
with  finally  the  white  of  the  egg  previously  thoroughly  beaten  into  a 
finth. 

ToxiooLoor. — ^Tbe  acute  form  of  alcoholic  poisoning  In  Its  minor 
degrees  is,  unfortunately,  au  hourly  occurrence  almost  in  every  village, 
but  that  fatal  results  are  not  absolutely  so  rare  as  is  generally  believed 
is  shown  by  the  fact  mentioned  by  Taylor,  that  in  four  years  (1863-67) 
thirty-five  deaths  from  Ihia  source  occurred  in  England  and  Wales. 
It  is  worthy  of  note  that  in  some  fatal  cases  convulsions  have  preceded 
death  {Phila,  Med.  Times^  vi.  463).  The  absolute  diagnosis  of  acute  alco- 
bolic  poisoning  when  the  patient  is  simply  seen  m  the  advanced  stage 
of  deep  coma  cannot  be  made  out.  The  odor  of  liquor  upon  the  breath 
or  about  the  person  is  simply  a  proof  that  the  subject  has  boon  drink- 
log,  not  that  the  symptoms  are  caused  by  alcohol.  The  manifostationa 
are  merely  those  of  profound  compression  or  congestion  of  the  brain, 
of  apoplexy,  of  opium-poisoning ;  and  a  man  who  has  boon  drinking 
only  moderately  may  have  been  struck  do^vn  with  apoplexy  or  poisoned 
vrlth  opium.  Dr.  Ilughling^  Jackson  has  recorded  a  coao  in  which  the 
alcohol  impregnated  not  only  the  bi-cnth  but  the  urine  also,  and  in 
which  the  patient  wns  loft  to  sleep  it  off;  but  at  the  post-mortem  a 
clot  was  found  covering  nonrty  the  whole  of  one  hemisphere.  After 
death  in  acute  alcoholic  poisoning  the  stomach  is  found  very  much 
congested,  and  Bomotimcs  ocebymoscd.  The  treatment  consists  in  the 
evacDation  of  the  stomach,  the  use  of  the  alternate  hot  and  cold  douche, 
aod  the  osual  mechanical  methods  of  arousing  a  narcoti7.od  patient. 

The  results  of  cbrotiic  alcoholic  poisuuiug,  by  their  frequency  and 
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importaQCc,  havo  como  practically  to  rank  among  diseases,  aud  are  dis- 
cussed in  treatises  upon  ttio  practice  of  medicine,  to  which  the  reader 
is  referred  for  information.  A  recent  imjwrlant  paper  upon  the  jiatho- 
lof^ical  changes  produced  in  the  liver  and  kidneys  in  chronic  alcoholic 
poisoning  in  the  lower  animals,  by  Dr.  C.  V.  Kahlon,  may  be  found  lu 
Beitrdge  z.  Path.  Anat.  iind  z.  Algtm.  PathA.,  9.  P.  F.  Spaiuk  finds  il 
possible  to  produce  in  rabbits  delirium  tromeus,  also  chronic  alcoholism 
with  tremors  {Moleschott  Untersuc/iurujtui,  xiv.). 

DIGITALIS.    U.S. 

Tho  leavoa  of  the  Digitalis  purpurea,*  or  foxglove,  of  the  second 
year's  growth,  These  are  large  leaves,  of  a  dull  pale  ^con,  with 
whitish  down  underneath,  and  have  a  bitter  nauseous  taste  and  ft 
faint  narcotic  odor.  Digitalis  yields  both  to  water  and  to  alcohol.  U. 
UomoUo  obtained  !Vom  digitalis  many  years  ago  a  peculiar  bitter  sub- 
stance, which  was  believed  to  bo  the  aotivo  principle,  and  was  officinal 
in  the  United  States  Pliannacopocia  under  the  name  of  dh/itaUn  (Di<fi- 
talin^tm).  As  prepared  according  to  tho  directions  of  the  UoitoU  StatM 
Pharmacopoeia  of  1860,  it  is  a  whitish  or  yellowish  powder,  odoHeea, 
but  of  a  very  bitter  tasto,  nearly  insoluble  in  ether  and  in  water,  roadQy 
soluble  in  alcohol  and  iti  acids.  With  hydrochloric  acid  it  niakco  a  yellow 
solution,  which  soon  changes  to  green.  This  substance,  commonly  known 
as  French  digitalln,  diffors  fi-om  the  German  digttalin  of  commerce  in 
being  in  groat  part  or  entirely  soluble  in  water.  It  is  a  complex  body, 
and  does  not  entirely  ropresenc  the  medical  properties  of  digitalis.  An 
kept  in  the  drug-stores,  digitnlin  varies  both  in  strength  and  In  medical 
properties,  and  at  the  1870  revision  of  the  United  States  Pharmaeopocia 
it  was  very  properly  dropped.  In  1871,  Jf.  Nativelle  announced  (Btil- 
Iffin  de  I'Acad.  Roy.  de  Mddfcine,  1871,  vol.  xxxvi.)  to  the  Academy  of 
Prance  that  he  had  discovered  a  process  by  which  a  crj*Btallized  sub 
stance  could  bo  prepared  fVom  digitalis,  and  received  tho  grand  prize 
of  Orfila. 

Crystallized  ditjitalin  (Journal  de  Chimie  AfedicaU,  1873)  occim  "in 
abort  and  dolicato  nocdlo-shapod  crystals,  and  poeaoneB  an  intense  and 
persistent  bitter  taste.  It  is  but  slightly  soluble  in  water,  Bolublo  in 
twotro  parts  of  cold  and  six  of  boiling  alcohol  of  90**,  loss  soluble  in 
abftoluto  alcohol,  and  nearly  insoluble  in  ether;  voiy  solable  in  chloro- 
form. It  is  rapidly  dissolved  by  a  solution  of  chloral  hydrate,  tho  sola-j 
tion  becoming  greenish  blue  in  color.  Tho  concentrated  mineral  aci< 
dissolve  it,  hydrochloric  acid  producing  an  emerald-green  color,  sul- 
phuric acid  a  green  which  if  subjected  to  tho  action  of  bromine  fumefc< 


*  Tb«  queitloQ  wbcifaar  other  spcdea  of  Dlflulif  b&va  Um  lli«np«a(i«  profMrttM  af  D. 
purpureii  \t  o(  gnstl  inieroet.  fi.  Utfld«iib«rg  ( Uauy.  ^im.,  Dorpat,  ISVZ)  vUitet  u  (h*  nmtlu 
of  bi>  experimcnU  IhHt  D,  narPoUf  BUnd.,  D.  fisKitt^s,  FiMh.,  D.  vrioitaebyi.  Linn.,  D.  fuo- 
Un«>ii,  Scea<).,  and  D.  j;likn«3atuM  all  pOMCM  mors  or  Icm  of  lb«  pbyi>iulugiaal  prn]>ertiai  of 
tba  oBaliikl  apeciw,  wblitt  D.  femigliicft,  Linn.,  li  t«n  Umea  m  pownful  u  Ui«  oDeinal  dnif. 
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cAuogos  to  a  dark  rc<l,  nitric  acid  a  yellow,  nitro- muriatic  acid  a  yellow 
changing  to  an  obscure  groun,  and  a  mixtunj  of  equal  ports  of  bmU 
phuric  and  nilric  actda  a  roso-color  changing  to  a  ducp  violol.  ^yhcn 
boatod  on  platinum,  it  mclta,  swulls  up,  becomes  brown,  and  disnppoara 
wiUiout  leaving  any  traces.  It  eonUiIns  no  nitrogen,  but  m  composed 
of  B1.33  per  cent,  of  carbon,  6.85  per  cent,  of  Iiydrogcn,  and  41.82  per 
eont.  of  oxygon." 

According  to  Ch.  Blaquart  (Z'  Union  Pharmaceutique,  Nov.  1872), 
ton  per  cent,  of  crystal liznblo  digitalin  can  bo  extracted  from  tho  crude 
drug,  which  probably  contains  twelve  per  cent,  of  it.  Tho  question 
wbetbdT  tbia  substance  is  tho  pure  active  principle  of  digttjiUs  is,  of 
ooorso,  an  important  ono.  The  French  commission  reported  aa  the 
result  of  ph}'siological  experiments  that  it  produces  in  man  and  ani< 
ouUb  ofTocttf  similar  to  those  of  tho  nniorphous  digitalin,  but  that  it  it 
mnch  stronger  than  tho  latter.  This  conclusion  has,  however,  moi 
with  some  opposition.  M.  Gubler  (Bulletin  de  I' Acad.  Hoy.  de  MiAcdne. 
vol.  xxxvii.  p.  404)  donios  that  this  crystallized  digitalin  is  strongci 
than  tho  amorphous  preparaiion,  and  M.  Vulpian  in  tho  subsequent 
dueussion  asserted  that  in  ospcriraenting  ho  had  found  thorn  of  equa. 
etreogth,  and  Ch.  Blaqv  ort  (loc.  cit.)  in  his  exporiraontfl  arrived  at  a 
similar  result;  yet  one-ninth  of  n  giwu  of  it  is  said  to  have  boon  given 
to  an  adult  wiinout  causing  a  toxic  effect.*  ilogernnd  and  Uarcmberg 
(London  Medical  Record,  1873,  p.  278)  hftvo  found  tho  crystalline  variety 
the  stronger.  Dr.  Roucher  affirms  {Gazette  Medicate,  1S74)  that  tho 
crystallized  digitalin  is  readily  convertible  into  tho  amorphous  or  gran- 
ular Tariety ;  but  he  also  asserts  {Les  Mondes,  July,  1S72)  that  it  is  a 
complex  body.f  This  assertion  is  confirmed  by  soveral  chemists, 
especially  by  O.  Schmiedoborg  {Archiu  fur  Experiment.  Patftolngie  vnd 
FhartiMkol.,  Bd.  iii.  p.  19),  who  affirms  that  there  are  m  digitalin  fonr 
aotivo  principles :  Digitoxin,  the  moat  active  of  nllj  which  conntitutea 
the  greater  bulk  of  Nativelle's  crystallized  digitalin  ;  Digitalein ;  Digi- 
talin ;  and  Dtgitonin.  J  For  a  particular  account  of  these  substancofl  the 
reader  ia  referred  to  the  paper  of  Schmiedcberg.§  The  only  pniclical 
oODcluaion  at  present  possible  Is,  that  it  is  best  to  use  only  officinal 
preparations,  such  as  the  tincture,  which  represent  tho  crude  drug.  || 


*  For  tlu  proetM  of  taanafftetun,  im  Dottan  H*^ieal  and  Suryi'cct  Jovnat,  j>.  3S,  1873. 

t  U.  DouekanlU  (BtilL  ntntfi.,  xe.  ^1 )  rati*  ntli-iilioii  U  ill*  fMt  Uiat  lUjiUlllud  digi- 
talis doM  not,  and  Mtnnrpboai  di^Ulin  iloc*,  |ialiirit«  light. 

4  Diytl'tlirr^im  KDil  diyiio^rttin  are  d»riT*llrcs  rMpcctlTclj  from  dlgitftliD  tD<I  dlfttoiln 
pt  SchtBtnlobttrg.  A  tiady  of  th«ir  fihy*li>k>giiM]  Mtion  eobj  bo  Tonod  in  Arcl./.  Exptr.  PalK, 
s.  ZtMrm,,  Bd.  ir,  [>.  191.  For  ■  pafier  on  the  oumpRr&tive  Kcllriljp  na  jtaimnB  ixf  tbe  rartotu 
•Ihg«dactiT«priiidptMof  dfglUlii  bj  'Dr.BxritA,  tw  Bvtl.  tt  ifim.  Soe.  Thtrap.,  I8SS-S4}. 

I  ConmU  KiM  Srkmide§  JairtUektr,  Dd.  cItHL  p.  SS4,  for  febctraot  at  IbMla  by  NicoM 
Oin,  nf  DorpM. 

I  tiigttontn  i*  WMrted  to  form  ihe  bulk  of  itt  Mlable  dlglulin  of  Mianiflroa,  &nd  to  ba 
lb«  mMa  u  tmpoaiit,  tb«  Bttiv*  priooiplft  of  Mftp-bftrk.  Aa  saponin  hu  been  kppwally 
d^  AJtnAed  Is  b«  th«  phjriiolAgiool  aaUsonbt  of  diglull^.  It  ti  evident  tb*t  tb«  nrbol*  lUAt- 
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Fhtsiolooical  AcriOM. — ^To  the  thorapeatlat  th«  Interest  in  Ihn 
physiological  action  of  di^talia  oentrca  chiofljr  upon  tho  circulation. 
The  drug  does,  however,  esort  a  direct  influonco  upon  tho  apparattw 
of  voluntary  motion  which  is  worthy  of  notice.  In  toxic  doctoa  it 
lowers  re6ox  activity,  and  inducci  lassitude,  prostration,  muscular 
tremblings,  and  sometimes  oonTulsions.  That  the  muscles  thomsclvoa 
are  affected  has  boon  proved  by  tho  researches  of  Vulpian,  of  Dyb- 
kowsky  and  Polikan,  and  of  Gourrat,  all  of  whom  hare  found  that 
tho  mnscloa  of  iVogs  poisoned  with  digitjilis  respond  moro  feebly  than 
is  normal  to  galvanic  onrrGnts.  The  norvons  tissue  has,  however,  boon 
found  by  Gourvat  to  bo  moro  enaccptiblo  than  the  moacnlar,  tho  nervee 
losing  thoir  functional  power  sooner  and  moro  complotoly  than  ths 
muscles. 

As  the  result  of  an  elaborate  experimental  study  {Reichtrfs  Archiv 
fur  Anatomies  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalia  first 
lessens  reflex  activity  by  directly — i.e.,  independently  of  its  action  on 
the  circulations-exciting  the  inhibitory  reflex  centres  of  Sctschcnow, 
and  after  a  time  by  directly  paralyzing  the  spinal  cord.  Tho  experi- 
ments upon  which  this  conclusion  was  based  are  divided  into  two 
series,  in  tho  first  of  which  it  was  found  that  after  small  toxic  doses  of 
tho  poison  great  diminution  in  tho  reflex  activity  of  the  frog  was  ap- 
parent in  from  ten  to  twenty  minutes,  and  continued  until  the  death  of 
the  batrachian,  but  that  this  diminution  for  fVom  twenty-five  minutes 
to  an  hour  was  immed.flloly  suspended  by  section  of  the  cord  high  up, 
tho  reflex  activity  returning  at  once  to  its  normal  state;  that  after 
large  doses  tho  reflex  movements  wore  almost  abolished  in  five  minutes, 
and  continued  until  death,  but  at  any  time  during  Iho  first  ten  or 
twenty  minutes  could  at  once  bo  restored  by  suction  of  the  upper 
oord ;  and  that,  both  after  largo  ond  after  small  toxic  doses,  a  lime 
finally  came  when  division  of  tho  cord  had  no  power  to  rostoro  the  lost 
reflex  functions.  Those  cxporinients  havo  been  confirmed  by  Dr.  Mei- 
huizon  {Arch.  f.  Physiol.,  vii.,  1873).  Tho  second  of  Dr.  AVcil's  eories  of 
experiments  were  directed  to  discovering  whether  the  action  upon  the 
inhibitory  reflex  centres  and  tho  cord  was  a  direct  one,  or  wa«  simply 
the  result  of  tho  altered  cireulntion.  In  this  part  of  tho  iovostigaticn. 
the  hearts  of  frogs  were  cut  out,  or  their  motion  arrested  by  the  loc:il 
apptiofttion  of  a  concentrated  solution  of  nitrate  of  potassium,  or  ren- 
dered slower  by  a  dilute  solution  of  the  same  salt,  and  tho  oflTccls  of 
these  various  procedures  upon  tho  reflex  activity  were  studied.  It  was 
found  that  slowing  of  the  heart's  a^'tioii  did  exeito  the  Setsohennw'a 


t«r  if  «xc«aHingly  onnftised,  nitd  Ma%\  ths  oonclmion  to  tlie  text  U  th«  antj  od«  Umt  oaa  at  pm* 
Mil  be  r«il^«d.  P.  H.  IaIToi),  h  tba  r«(it1t  of  expoiimrata  m»I«  ehitfljr  on  dop.  eom«  la  tLi 
eonelujiun  Ihnt  tba  cr;Bt«tlis*d  digiUliu  of  KftUr*IIa,  tlia  smarpboua  digiliUio  at  Hannlli^ 
tad  tb«  Ooman  digitaxln  )>»*«  >iintlu  toslo  properties.  Ho  doniet  tlut  disita.UD  II  cm 
•limUutod  bj  tbt  kidntj*!,  b&Tlng  alwa^i  hlle4  to  find  U  in  (lit  n'OC  [.4t*atc«  iTifjryt'iM^ 
«t1.  50A.) 


CARDIAC  STIMVI.ANTS. 


383 


oentro,  but  not  to  nearly  so  great  an  extent  aa  did  digitalis,  and  that 
minuto  doses  of  digitalis  sometimes  stimulated  tbo  Sotac-honow's  gan- 
glion and  lowered  reflex  activity  before  the  heart  was  Bonsibly  affected. 
In  regard  to  the  spinal  cord  it  was  proved  that  whon  the  heart  was 
killed  by  the  local  action  of  potash  the  reflex  flinetiona  of  the  spinal 
ganglia  remained  intact  for  a  much  longer  period  than  whon  digitalis 
was  administered. 

Circulation. — ^The  action  of  digitalis  upon  the  heart  of  the  fVog  was, 
1  believe,  first  investigated  by  il.  Vulpian  (Comptes-Rendus  de  Ui  Soe. 
de  Biol.,  1855,  p.  70),  who  has  been  followed  by  nuraorons  observers, 
among  whom  may  be  mcntionod  W.  Dybkowsky  and  S.  Polikan  {ZeiU 
tchrift  fur  Wisscnschaft  Zoologie,  Bd.  xi.,  1SG2),  \.  B.  Meyor  (Arbeiten 
2tu  dem  Phyaioiogischen  Instiiut  zu  Zurich,  quoted  by  Boehm),  Legros 
and  Logroux  (quoted  by  Gourvat),  Claude  Bernard  (quoted  by  Gourvat), 
Radolf  Boebm  {Pfliiger's  Archiv  fur  Pkysiologie,  Bd.  v.,  1872),  Homollo 
(Archives  Generales  de  Medeclne,  July,  1861),  Gourvat  {Qazdte  Medicate 
de  Paris,  1371),  Pothergill  {Digitalis,  London,  1371),  Fagge  aud  Sloven- 
Bon  ( Trans.  Roy.  Soc.^  Loudoa,  vol  xiv.),  J.  F.  Williams  (Arch./.  Exper. 
Path,  a.  Pkarm.y  xiii.  1),  and  H.  F.  Gaskell  (./burn,  of  Physiol.,  id.  48). 

The  statements  of  these  investigators  agree  in  all  essential  points. 
One  or  two  of  them  have  occasionally  uotud  a  primary  brief  accolora- 
lion  of  the  heart's  action ;  but  the  rarity  of  its  occurroneo  shows  that 
it  baa  been  probably  produced  by  some  extraneous  unnoted  influence. 

The  flmt  distinctive  action  of  the  drug  is  a  marked  lossuning  of  the 
number  of  cardiac  beata  per  minute,  due  to  a  prolongntion  of  (ho  dias- 
tole, which  may  bo  complete,  but  is  more  generally  divided  by  an  abor- 
tive attempt  at  ventricular  contraction.  The  systole  is  abnormally 
ooergelic,  so  that  the  vontrielea  become  white  as  the  last  drop  of  bloo^l 
ht  squoesod  out  of  thoin.  As  the  action  of  the  drug  becomes  moi-c 
fntentto,  the  rhythm  of  the  heart  is  very  much  affected,  the  vuDlncle 
and  auricle  no  longer  boating  in  accord.  At  the  same  lime  tho  diastole 
generally  becomes  imperfect,  one  portion  of  tho  ventricle  maintaining 
its  systolic  spasm,  while  tho  rest  dilates.  Thus,  tho  oxtromo  apox  may 
remain  hard  and  white  during  tho  diastole,  and  oven  hcrDial  protru* 
niona  of  ihe  ventricle  may  occnr.  Finally,  tho  heart  is  arrested  in 
systole;  and  as  the  mosule  so  hardens,  of  course  alt  tts  power  of  re- 
sponding to  electrical  or  other  excitants  is  lotit. 

Id  some  rare  instances,  instead  of  the  above  sorios  of  phenomena, 
tho  diastolic  periods  throughout  are  prolonged  and  quiet,  and  after 
oereral  periods  of  relaxation,  lasting  for  ten  or  twenty  soconda,  flnal 
diastolic  arrest  may  occur. 

As  both  Boohra  (np.cit.,'p.  163)  and  Dybkowsky  and  Polikan  (toe. 
eit.')  havo  found  that  tho  slowing  of  the  heart's  beat,  tho  increased 
energy  of  contraction,  and  tho  irregularity  and  final  systolic  arrest  are 
produced  by  digitalis  after  division  of  tho  vagi  and  destruction  of  tho 
tpioa)  cord,  and  as  both  Ackermann  (quoted  by  Boehm,  op.  ctt,  p.  158) 
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and  Boolim  have  found  that  tho  paralyzing  of  the  peripheral  ends  of 
tho  vagi  by  atropine  does  not  prevent  tho  phenomena  joftt  alluded  to.  it 
is  evident  that  tho  dnig  acta  directly  upon  tho  heart-mnscle  itscli^  a 
conclusion  which  is  confirmed  by  Eulonbnrg  and  Ebronhaus  (quoted 
by  Dr.  T.  Lander  Brunton,  On  Digitalis,  London,  18C8,  p.  51),  who 
found  that  digitaliB,  when  locally  applied,  acta  at  once  upon  tho  heart. 
On  tho  other  hand,  tho  inhibitory  activity  of  the  peripheral  ends  of 
tho  pnouraogastrica  ia  without  doubt  increased  by  the  drug.  There  is 
no  Btage  in  which  etimnlntion  of  the  vagi  does  not  cause  diastolic 
arrest.  Indeed,  Dybkowsky  and  Pelikan  have  seen  gatvanizniion  of 
nerves  produce  such  relaxation  in  tho  auricles  after  tho  ventriclea  had 
already  become  permanently  contracted.  Further,  Boehm  has  found 
that  a  Btimnlation  of  tho  pneumogastrics  which  is  insufficient  to  make 
itself  felt  before  poisoning  will,  after  tho  exhibition  of  digitalis,  cause 
diastolic  arrcat  lasting  for  many  minutes. 

It  appcara,  therefore,  fhat  the  peripheral  cardiac  inhibitory  appara- 
tus shares  in  tho  stimulant  actiou  of  dtgitutts ;  and  as  Bochm  has  found 
that  diastolic  arrest  never  takes  place  in  frogs  poisoned  with  tho  drug, 
after  section  of  the  vagi,  it  is  probable  that  this  rare  mode  of  death  is 
really  due  to  super-excitation  of  tho  inhibitory  cardiac  nervoa. 

Rudolf  Boehm  (op.  cit.y  p.  170)  has  investigated  tho  influence  o! 
digitalis  upon  tlio  working  power  of  the  heart  when  freed  from  all  con- 
neclioD  with  the  central  nervous  system.  By  using  tho  method  of 
Ludwig  and  Coats,  he  found  as  a  constant  result  that  the  amount  of 
work  done  was  increased  by  small  doses  of  digitalis;  that  after  largo 
doses  a  similar  increase  was  followed  in  a  abort  timo  by  very  great 
diminution  in  the  expenditure  of  power  by  the  heart,  a  diminution 
apparently  due  to  imperfect  diastole  aud  consequent  non-admiimion  of 
Bcrura  into  tho  viscus.  By  direct  experiment  with  an  artificial  rircula- 
tiou  Dr.  Williams  has  provod  that  tho  cut-out  frogs  heart  actually  puts 
out  much  more  force  than  normal  under  the  inHucnco  of  digitalis.  J>r. 
Williams  believes  that  tho  increased  work  of  the  heart  is  largely  de 
pendent  upon  aa  altered  tone  of  the  muscle,  producing  a  more  complete 
diastolic  enlargcmoDt  of  tho  ventricles.  That  the  systolic  arrest  of  the 
heart  by  digitalis  is  not  of  the  nature  of  a  paralysis  hut  of  a  aposm  a 
indicated  by  tho  fact  that  there  are  various  paralyzing  drugs  vhichf 
applied  to  the  contracted  heart,  will  cause  it  to  rocommenco  its  beal 
(Sch  mi  ode  berg,  Beitr.  z.  Anat.  u.  Phtfsiol.,  Festgabe,  A.  Ludwig).  The 
oxpurimeata  of  Fran<;oi3  Fimnk  upon  tho  isolated  apex  of  tho  heart 
appear  to  show  tlmt  it  is  upon  the  muscle  rather  than  upon  the  intra- 
cardiac ganglia  that  digitalis  acts  {Jount.  de  Med,  de  Bordeaux,  xi.  67).* 

*  To  a)>ii»n)i>t  oppoxiUoD  to  aJI  thii  older  crldeDM  kr*  tba  TMWrohM  or  Venn,  I>oba14- 
■on  snd  8c«Tciii  (i/oum.  of  Phytinln^^  'it.).  For  kd  alftbor»t«  dlaeBBtlon  of  Uii*  pap^r.  ksd 
for  thn  reiicoDa  wby  I  do  not  think  it  fboutd  obange  our  riew>,  m«  edUorUl  In  nni*^,  Umm^ 
tArvKTj,  188&.  n.  Tun  0|)enehawaki  (  Ver\i»nd(.  der  Caagma  /.  /nivr.  tttJ.,  1899.  rlU.) 
twIUvM  tb»t  diglulb  uU  dlflTereotlj  iipoD  tbe  rifbt  bnrt  than  apon  tht  left,  Had  wpMuUy 
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Tbd  elaborate  oxporiments  of  L.  Traube  ( Qe&ammelte  BeitrSge  zur 
PathoHogxt  und  Physiologie^  Bd.  i.,  Berlin,  1871)  upon  warm-blooded 
animals  showed  tliiit  in  dogs  modornto  doses  of  digitalis  produce  in- 
creased arterial  pressure,  with  lowering  of  the  rate  of  the  cardiac  pul- 
sation. When  toxic  doses  were  used,  these  phenomena  were  followed 
by  increase  of  the  pulse-frequency  and  fall  of  the  arterial  presBui*o, 
which,  however,  did  not  commence  at  the  same  time,  since  the  moxi- 
mum  pressure  was  not  reached  until  the  pulse  had  risen  above  the 
original,  nurnial  point. 

The  experiments  of  Boehm,  Brunton  (Joe.  «V.),  Gourvat  (loe.  Ci'A), 
and  Kaufiiiaim  on  soluble  di^ilalin  (^Rev.  de  3fed.,  iv.),  are  in  accord 
with  those  of  Traube:  su  that  it  may  bo  considered  proved  that  in 
mnmmats  moderate  doses  of  digitalis  produce  rise  of  arterial  piDsaure 
with  diminished  pulse-rate. 

Professor  L.  Traubo  has  fonnd  that,  after  section  of  the  ro^,  di^- 
talis  is  in  wnrm-blooded  animnla,  -with  rare  exceptions,  incapable  of  re- 
ducing the  pnlw-rato,  and,  contrariwise,  that  when  the  pulse-fi'cqiioTicy 
has  bcon  reduced  by  the  drug,  section  of  the  nerves  causes  an  imnio* 
diate  and  very  marked  rise  in  the  rato  of  pvilsation.  I  believe  Boehm  • 
has  experimentally  confirmed  this,  as  have  alt^o  Kaufmann  and  Gourvat. 

It  has  been  suggested  that  the  slowing  of  the  pulse  is  duo  simply 
to  the  increased  arterial  pressure,  but  Kaufmann  (Joe.  eit.,  p.  389)  has 
noticed  the  slowing  of  the  pulno  without  rise  of  the  arterial  jiressure, 
and  it  appears  to  me  demonstrated  that  digitalis  stimulates  the  cardiac 
inhibitory  nervous  apparatus.  Tho  experiments  of  Kaufmann  wcm  to 
abuw  that  in  mammals  there  is  not  at  any  time  tinder  tho  influence 
of  digitalis  an  increased  susceptibility  of  tho  peripheral  vagi ;  and  it  is 
probable  that  it  is  tho  intra-cardiac  inhibitory  centres  rather  than  tho 
fibres  of  the  vagi  which  are  acted  upon.  Tho  occasional  reduction  of 
the  heart-beat  in  nartn-blooded  animals  by  digitalis  after  Bcetion  o(  the 
Tagi  (Traube,  Kaufmann)  shows,  however,  either  that  the  inhibitory 
oenee  in  some  animals  find  another  path  than  the  pneuniogaBlrics.  or 
elite  that  there  Is  an  additional — s-ometimes  Inoperative,  f<omctlmes  elU- 
ticnt — cau»o  of  tho  reduction  of  the  pul«.  rate.  Ah  it  has  been  nlwwn 
that  digitalis  is  capable  of  slowing  tho  beat  of  the  Isolatod  heart  of  tlio 
frog,  it  probably  exerts  a  similar  induonee  at  times,  in  mammals,  upoit 
the  cardiac  muscle  or  its  inhibitory  ganglia. 

Allhoogh  digitalis  dues  increase  the  muscular  energy  of  the  heail, 
it  acemx  scarcely  possible  that  tho  enormous  rise  of  pressure  proiliH*od 
by  it  can  be  owing  to  this  alone.  This  a  priori  reasoning  has  roceived 
experimental  confirmation  from  Malan,-|"  Fothergill  (foe.  C(7.),  Gourvat 


ti|tcia  lb«  riglit  uiil  tbi  kft  euronary  arUrjr,  oiu^ing  tb«  lnU«r  to  b«  ovarfiltad,  Mhil>t  llio 
r-nHw  cbnlalBi  no  mtire  blna^l  lb»ii  Darntnl.  T<i  my  tninil  b\»  evuleoco  Is  tint  rttOSclcol  l9 
■MsblUh  «  itaeorj  which  Id  lu«1f  mihd*  fo  unr«^«.inLibl«. 

■  Hit  l«tiKiaa](e  b  aueh  M  to  liars  lbs  p^'xni  sumevbat  JoubtTal.     Op.  eit.,  pji.  188,  18f , 
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(loc.  cit.),  Ackorinann  (  U^er  die  Wirkuntjen  der  Digitalis,  io  VoUcjnanA^$ 
Sammlunif  Klinischer  Vortrdge,  No.  48,  Leipsic,  1872),  oud  Boldt  (/n- 
augural  Dissertation,  Schmidt's  Jahrbucher,  March,  1872).  Tbe  first 
lliroo  of  Uiesu  invoHtigatoni  have  found  that  the  iirt«noloB  of  tho  Crag's 
web  as  men  under  the  microacope  uncloi^o  very  decided  contraction 
after  the  H^Htemiu  u»e  of  digitalis ;  and  Ackormann  Htutea  that  if  the 
abdomen  of  u  rabbit  bo  opened  bo  aa  to  expose  the  arteriua  of  the 
mcHonteiy,  a  vary  marked  contraction,  eren  to  the  partial  obliteratioi 
of  the  lumon  of  the  vesBola,  can  bo  rondily  soon  to  follow  the  exhibiti< 
of  digitalis. 

Boldt  oxperimonted  tipon  curarizod  fVogs  afler  the  manner  of  Cohi 
hoim,  and  found  that  tho  first  effect  of  tho  digitalis  was  marked  con- 
tniction  of  tho  arterioles. 

It  is  stated  byKaut^ann  that  in  the  latter  stages  of  digitalls-poisoD' 
ing  the  peripheral  vagi  are  paralysed  so  that  galrnnic  atimuIatioD  of 
thoir  trunks  is  powerless  to  affect  the  heart.    This  appears  to  be  In 
opposition  to  all  previous  obserraLtons,  and  thercforo  must  be  cotifirmi!d_ 
before  nccoptanco. 

According  to  Boohm,  Traubo  found  that,  if  tho  spino  be  dlvic 
digitalis  is  powerlcRR  to  increase  tho  aKcrial  pressure,  although  U 
ing,  as  usual,  the  pulBcrato.  Tho  same  authority  also  states  thai  B«- 
zold  has  soon  an  oxces»ivc  full  of  the  arterial  pressure  cnsuo  immediately 
upon  tho  division  of  the  spinal  cord  ia  an  animal  under  the  infloence 
of  digitalis.  Fiirthor,  in  his  own  flxperimonts  Boohm  has  attained 
similar  results,  or,  in  other  words,  hna  found  that  after  separation  of 
the  email  vessels  A*om  tho  vaso-motor  nei've-centre,  digitalis  dooa  not 
increase  arterial  proRsure. 

The»40  exporiinonls  would  soom  to  proTO  that  digitalis  acts  upon  tho 
Tos-sols  by  stimulating  tho  rnso-motor  contros  in  the  baso  of  tho  brain; 
but  they  have  been  conlmdictod  by  Ackermnnn  (op.  cit.,  p.  397),  wlio 
slates  that  ho  has  many  times  cut  tho  spinal  cortl  and  without  extrojv 
tion  found  a  very  marked  rise  of  arterial  prosRuro  follow  tho  injection 
of  digitalis.    Unfortunately,  none  of  these  experiments  have,  that 
ftm  aware  of,  been  publisbod  in  detail,  and  it  is  therefore  impoesibl 
to  analyze  or  to  reconcile  them;  but  Gfirz  (Schmidt's  Jahrbiirhrr.  Bd_ 
clviii.)  expresses  tho  opinion  that  Ackermann  did  not  ftilly  divide  the 
cord  in  his  cxporiments.     Gorz  himself  found  that  a  rise  is  produced— 
by  digitaiin  after  division  of  tho  cowl,  but  of  so  small  an  amount  as  to»— ^ 
be  readily  accounted  for  by  tho  ineronsod  power  of  tho  heart*     It 
o.'tcoedingly  probable  that  Gfirz's  explanation  is  correct;  moreover,  it 
ia  possible  that  tho  coni  in  Iheso  ons<.'$  was  not  entirely  cut.     I  haves 
found  by  actual  oxperimont  thnt  a  spinal  cord  may  be  so  divided  tlioc:: 
tho  animal  has  neither  sensation  nor  power  of  voluntary  motion  bclovr' 
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tho  point  of  section,  Although  sufficient  uervo-fibres  rotain  their  inte|^ 
rity  to  transmit  vaso-motor  impulses,  so  that  galvanization  of  a  Bonsi- 
tive  non'o  below  tho  point  of  section  produces  immediate  rise  of  iha 
arterial  pressure  without  eliciting  any  pain-cries  from  the  animal  Dr. 
J.  F.  Williams  (Arch./.  Erper.  2'ath.  u.  Pharm.,  xiii.  1)  has  also  found, 
af\cr  reduction  of  blood-pressure  to  zero  by  chloral,  that  digitalis  will 
cause  rise  of  pressure.  This  dooe  not,  however,  throw  much  light  upon 
the  vaso-motor  action  of  the  drug,  because  by  enormous  doses  of  chloral 
the  heart  is  almost  as  much  affected  as  is  the  vaso-motor  system.  Brs. 
Brunton  and  Sloyor  (Joum.  Anat.,  p.  138)  injected  digitalin  into  the  ear 
of  a  rabbit  whose  cor^'ical  sympathetic  and  pneumogaetrica  had  been 
destroyed,  but  were  unable  to  obtain  any  satisfactory  rc«utt;  there  waa 
Mftaiuly  no  constant  perceptible  contraction,  although  sometimes  the 
vwsela  wore  seen  to  empty  themselves  more  rapidly  than  before  the 
injection.  By  consontanooua,  independent  researches,  Drs.  Ilingcr  and 
Sainsbury  (Medico-Chir.  Trans^y  Uvii.)  and  Messnt.  Donaldson  and 
Stoven8  {Journ.  Physiol.,  iv.),  using  tho  method  of  Gaskoll  more  or  less 
modified,  have  apparently  proved  that  digitalis  acta  upon  the  walls  of 
the  arterioles.  They  destroyed  the  nerve-centre*  of  a  terrapin,  excised 
the  heart,  and  connected  bottles  in  such  a  way  with  the  blood-vossela 
that  liquids  would  run  through  the  arteries  and  come  out  through  the 
ToinH.  Under  snch  circumstances  they  noted  a  marked  reduction  of 
the  mto  of  flow  when  soluble  digitalin  waa  placed  in  the  artificial 
sernm.  That  in  the  normal  mammal  under  tho  rnfluonoo  of  digitulia 
there  is  pronnnnced  contraction  of  tho  blood-vessels  seems  to  be  proved 
by  the  experiments  of  Dr.  John  C.  Ileramotor,  made  with  Ludwig's 
eirotiiuhr,  in  which  it  wa<4  found  that  tho  velocity  of  the  blood-currotit 
was  markedly  dccroasod  by  digitalis,  though  the  pressure  waa  increased. 

Profosaor  R.  A.  Robert*  (7%erap.  Qaz.,  vol.  iii^  1887).  in  a  series  of 
experiments  similar  in  principle  to  those  of  Ringer  and  Sainsbury,  but 
mode  upon  tho  excised  kidney,  found  that  digitalis  retards  greatly  tho 
flow  of  liqtud  through  tho  organ,  and  therefore  acts  directly  upon  the 
coats  of  tho  smaller  vessels.  I  think  that  it  must  be  acknowledged 
that  digitalis  has  a  direct  action  upon  the  tcatis  of  the  arterioles,  but  it  is 
highly  probable  that  it  also  acts  upon  the  vaso-motor  centre  in  the  medulla. 

It  has  been  shown  that  the  dicrotism  in  the  ft^g's  pulse  is  duo 
to  an  attempted  diastole  before  the  systolic  impulse  has  yielded ;  and 
Eauftnuut  has  determined  that  in  the  mammal  a  similar  partial  relax- 
ation, arrested  by  a  renewed  very  brief  systole,  occurs  and  gives  origin 
to  a  double  pulse.  Kaufmann  has  also  noticed  that  a  tendency  to  car- 
diac tetanus  is  manifested  in  tho  horse,  as  in  the  fVog,  under  the  intlu- 
onco  of  digitalis,  but  that  in  the  former  aninial  a  permanent,  complete 


*  Pn>rMMir  ECobwt  tested  t»a  ipaelaini  af  Mgilaria  luiil  diyilatrim  wbieb  had  bMn  »up- 
pilwl  hy  PrafcMH  6obBlt4«b«rg^  th«ir  4i»o«*onr.  and  fotiO'l  thtil  inilcad  of  eonlnwUng  Iks 
vMtsfa  af  Ui«  klducj-  tliajr  MtiTely  iIiIaIaJ  tb«iB  uid  iB«rMi«d  tbe  Itetr  of  liquid. 
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cardiac  epasm  novor  occutb.    Ho  baa  fVirihcr  experimontally  determini 
that  tho  diastolic  as  well  as  the  systolic  intra- ventricular  prepare  is' 
increased,  but  that  tho  diastolic  intra-auriculnr  pressure  is  sllghtlr 
dimisisbod.    If  it  should  be  hereafter  provod  that  these  are  constant 
phenomena,  it  would  appear  that  the  drug  acts  upon  the  ventricles 
rather  than  ujion  tho  auricles. 

The  following  proposition  expresses  our  present  knowledge,  and 
probably  is  very  close  to  tho  truth  : 

Digitalis  in  moderate  do$es  stimulates  the  muscular-motor  2>ort ion  of  the 
heart  (probably  its  contained  ganglia),  increases  the  activity  of  the  inhibi* 
tory  apparatus,  and  causes  contraction  of  the  arterioles,  probably  by  an 
action  on  the  vaao-motor  contros  in  tho  cord,  and  also  upon  the  walls 
of  the  arterioluB.  As  a  consequence  of  tho  first  action,  the  cardiac 
beats  become  much  stronger;  as  the  result  of  tho  last,  there  is  narrow, 
ing  of  the  blood-paths,  and  to  the  passage  of  the  vital  fluid  an  Increased 
rosistttnco,  which,  acting  on  the  already  excited  inhibitory  system,  aid* 
in  tho  slowing  of  the  pulse.* 

According  to  my  own  oxporioncc,  decided  thornpcutic  doses  of  digi- 
talis, in  man  as  in  other  mammals,  produce  groat  reduction  aud  some- 
times dicrotism  of  the  pulae,  and  increase  tho  sixo  and  force  of  the 
wave ;  at  tho  same  time  tho  arterial  tension  is  augmented.  Poisonous 
doses  induce,  after  a  time,  increase  of  tho  pulse-rate,  with  smallnessj 
and  weakness  of  tho  wave  and  lowered  artorinl  pressure. 

Sphygmographic  studies  of  tho  ofl!bct  of  digitalis  upon  persons  sof- 
fering  fVom  various  aouto  and  chronic  diseases  hare  boen  made  by  M. 
LegToox,  M.  Bordior  (.BmW.  Therop.,  1868,  p.  110),  Constantino  Paul 
(Hull.  Thirap.,  1868,  p.  193),  and  Paul  Tjorrain  {Journal  de  VAnat.  et  de 
la  Physiol.,  1870).  Tho  problems  offered  by  these  gentlemen  are  » 
complex  as  to  render  a  detailed  study  almost  impossible;  but,  as  a 
whole,  their  tracings  seem  to  confirm  ray  personal  experience.  Panl 
Lorrain  calls  nttcution  to  the  fact  that  when  the  drug  has  reduced  tho 
pulse-rate  very  greatly  a  socond  abortive  systole  can,  on  auscultation, 
BometimcB  be  hoard  occurring  during  the  long  diastole,  and  some  of  his 
sphygmographic  tradings  are  markedly  dicrotic.  It  is  evident  that  in 
tnan  the  second  nystolic  movement  occurs  precisely  as  in  animals;  and 
it  seems  very  certain  that  the  proportion  fVamod  fur  the  lower  masi^^B 
mala  applies  alFO  1o  man.  ^H 

When  the  pulse  has  boen  reduced  by  digitalis  to  forty  or  fifty  »^^ 


n 


■  I>r.  Bayet  (Aaad.  Rogalr  d.  Mfi.  4.  B*lgi<iM,  ir.  Un%  1M2)  !■  BtaimA  to  hara  fiwad 
In  thcdog  that  (ha  fircmnrv  in  (ba  [lulmanrtry  arlerjr  i*  ilejirMMJ  rather  Iban  inarautil  Bodtr 
Ilia  union  ot  iligiulif  nod  (troph^nthiu  at  a  tima  when  tb«  aortle  preuur*  la  MMrmouly 
niignvnteil.  Tho  liii|>ijrlan(!e  at  thl<  l«  Miaily  leen ;  it  inijiliea  an  sstmoMlinary  phjilolo^eal 
dlioMcwiBtlon  betwDCQ  the  rl;ht  atii]  l«n.  hvarl,  nn<l  hiu  >lto  ¥017  cIom  relalioni  with  thi 
Uiempuntia  tue  of  the  ag«t>l«  In  (jtiDumnnia  ani  Dth«r  comlitiont.  [  Itava  ncil  f**n  itnj  dr- 
tailail  report  of  the  esperiniemU  of  Itiijrpt,  nnr  have  T  nren  thci  meTBOln  of  BradfoM  art<l  nt 
BoekaoluBi,  who  are  (juotad,  without  reference,  u  harlof  obtained  a  difTeniiit  recall  tn 
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minut«,  ihe  cbango  itom  the  recumbenl  to  the  erect  position  will  not 
intWqiiently  AutHce  to  alter  at  once  ita  character,  so  that  it  will  bocomo 
fcoblc,  email,  and  ono  huiidretl  and  fiity  per  minute.  The  cxplanutioa 
of  thla  seoms  to  be  that  the  heart  or  Buoh  a  patient  U  Just  In  the  puet- 
tion  in  which  the  diastolic  impulse  is  being  overcome  by  the  oxoe^give 
eyatolic  stimulation  of  tho  drug.  While  tho  patient  is  recumbent,  the 
lino  is  not  passotl  over,  but  the  additional  stimulation  of  the  erect  poet 
tion  earries  tho  heart  beyond  the  limit  of  regular  diastole,  and  the  ovoi*- 
effecta  of  the  drug  are  at  once  manifested. 

The  fate  of  the  active  principles  of  digitalis  in  the  human  system 
bos  not  been  made  out,  but  the  experimeuta  of  G.  H.  Ruger  {Compi.- 
Rend.  Soe.  Biol.,  i.,  1689)  seem  to  prove  that  they  arc  nut  destroyed  lo 
the  liver. 

The  iuflueuco  of  digilAlia  upon  the  urinary  secretion  in  health  hu 
been  studied  by  numerous  ob80r^■ers,  with  such  diTorao  results  as  to 
prove  that  tho  action  of  tho  drug  on  the  kidneys  is  so  inconsistent  and 
varying  as  to  render  it  probable  that  it  is  in  great  measure  indirect 
rather  ttian  direct.  Thus,  Jorg,  Hammond  (Proe.  Biol.  Dept.  Acad.  NaU 
Sciences,  Phila.,  Dec.  I6d8),  and  Brunton  (loc.  cit.)  have  found  the  aocro- 
tion  moro  or  toss  decidedly  increased,  and  Homollo  (^Archives  Oeneralei^ 
July,  iSei),  Winogradoff  (^Virchow's  Archiv,  Bd.  xxii.,  1861),  Stadion, 
and,  acconling  to  Brunton,  also  Krahmor,  Kluyskens,  Vassal,  and  Shohl, 
have  found  it  either  uninfluenced  or  diminiMhed.  KauHnann  has  found 
it  uniformly  diminished  in  the  dog  {he.  ctY.,  p.  411). 

Tho  uroa  in  tho  apparently  very  careful  oxpcrinient«  of  Winogra- 
doff  {loc. cit),  of  Stadion  {Prager  Viertetjahrs. /.  Prakl.  Jleilk.,  1862,  Bd. 
Ixxil.),  and  of  Hammond  {he.  cit.),  woa  diminished,  while  in  tho  almost 
equally  elaborate  experiments  of  Brunton  (loc.  cit.)  it  was  incroft»od. 
All  four  obsorvei-s  noted  lessening  of  tho  chlorides.  U6gerand,  neing 
tho  crystallized  digilalin  of  Nativclle,  foimd  his  urine  Inorcasod  twonty- 
fivo  per  cent,  but  bis  uroa  diminiithod  twenty  per  cont  Auguslo  Mous- 
nier  has  sought  without  success  for  sugar  in  the  imne  both  of  patients 
taking  large  doses  of  digitalis  aud  of  rubblta  poisoned  with  tho  drug 
(Paris  Thesis,  18GS).  Kaufmann  (toe.  cit.,  p.  413)  states  that  digitalis 
loaves,  or  preparations  which  produce  local  irritation,  cause  in  the  dog 
an  iacreoso  in  the  eliiniuation  of  urea,  but  that  when  digitalin  is  given 
in  solution  the  excretion  of  urea  is  diminished.  G.  P.  Seroscbnikow, 
as  the  result  of  experiments  upon  man,  finds  that  digitalis  has  no  pro- 
nounced constaut  ctTect  upon  nitrogouous  olimiuatioo.  Ue  is  confirmed 
by  Alexeevsky  (i^.  Petcr^.  Inavg.  I>i6S.,  1890),  whilst  I.  Boljakow 
makes  out  that  the  drug  iDcrcuses  tho  consumption  of  tho  chlorides, 
aulphatoa,  and  phosphat^«  (Schmidt's  Jahrb.,  Bd.  oexxix.,  1891). 

It  is  very  certain  that  toxic  doses  of  digitalis  lower  the  temperature 
a  number  of  degrees  in  healthy  men  and  animals.  It  would  sevm^ 
however,  that  the  fall  of  temperature  is  goneralty,  if  not  always,  pre- 
coded  by  a  me,  as  bos  been  noted  by  Bouley  and  Keynal,  by  I)umt>ril, 
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Demarquay,  and  Lecointe  (quot«d  by  BrunUin),  by  Hirtz,  by  Lcgros 
(Thise,  1867,  quoted  by  Gourvat),  and  by  Gourvat  (Gaz.  Med.  de  Parity 
1871,  p.  572).  KaufVnano  believes  that  such  rise  ia  dne  to  the  local 
iiritatiun  produced  by  tbe  drug,  and  assorta  that  if  no  irritation  b« 
produced  thtire  ia  aUvayti  in  the  aninial  a  fall  of  rectal  temperature 
(0.4-0.5**  C.)  afler  even  a  feeble  dose  of  digitalin. 

The  effect  of  therapeutic  doses  in  the  normal  condition  has  not  buco 
closely  studied,  that  1  am  aware  of.  But  in  a  number  of  cases,  chiefly 
of  pneumonia,  Z.  E.  Coblentx  (Straabourg  Thesis,  1862)  found  that 
about  twelve  hours  after  the  fall  uf  the  pul^e  there  was  also  a  fall  of 
t^mpcratui'e.  The  tendency  of  our  preaent  knowledge  is  to  connect 
the  changes  in  temperature  induced  by  digitalis  with  the  changes  of 
the  circulation ;  and  it  sooms  very  pottsiblu  that  therapeutic  dosed  ia 
health  may  bo  found  to  increase  bodily  hoat,  although  in  fever  tliL-y 
may  diminish  it. 

Summary. — It  wonld  appear  to  follow,  from  experiments  upon  frc^, 
that  the  toxio  doBe  of  digitalis  primarily  inhibit^-i  reflex  action  by  ettmn- 
lation  of  Setschenow's  centre,  and  subsequently  directly  paralyzes  the 
motor  tract  of  the  spinal  cord.  This  influence  is  not,  however,  very 
apparent,  even  in  the  lower  mammals,  and  in  the  human  individmit  the 
symptoms  of  distal is-poisoning  are  chiefly  manifested  in  irritation  of 
the  stomach  and  disturbance  of  the  circulation,  death  finally  occurring 
in  collapse,  sometimes  preceded  by  delirium,  stupor,  or  convulsions, 
though  consciousness  is  long  preserved.  The  therapeutic  dose  of  digi- 
talis acts  almost  solely  upon  the  circulation,  slowing  the  rat4>  and  in- 
creasing the  force  of  the  heart's  beat  by  a  direct  stimulating  action  on 
tJie  pneumogastric  nerves  and  upon  the  heart  itself.  By  this  cardiac 
influence,  and  al^o  by  contracting  the  blood-vessels  through  a  direct 
action  upon  their  wall**,  and  also  probably  upon  the  vaso-motor  centres, 
the  therapeutic  dose  of  digitalis  enormously  increases  arterial  prcssarv. 
Probably  by  its  direct  influence  upon  the  heart  muscle,  and  also  by 
stimulating  the  pneumogasiric  or  trophic  cardiac  nerve,  and  by  in- 
creasing  the  blood-supply  of  the  heart,  in  certain  diseased  conditions 
digitalis  acts  not  only  as  a  cardiac  stimulant,  but  also  as  a  cardiac  tonic. 
After  toxic  do*e  the  artorial  pressure  falls,  because  the  ventricles  are 
in  such  permanent  spasm  that  complete  diastolo  is  impossiblo.  The 
active  priuciplos  of  digitalis  are  &bsort>od  and  probably  oliminated 
through  the  kidneys,  though  in  health  the  diuretic  action  of  llio  drug 
is  exti-cmcty  uncertain.  Upon  the  alimcnlarj'  canal  digitalis  acts  as 
an  irritant,  affecting  the  stomach  more  than  the  intestines,  and  oflen, 
when  in  full  dose,  producing  gastric  pain  and  vomiting. 

TnEiiAPEUTios. — ^Tho  chief  clinical  uso  of  digitalis  is  in  disoases  of 
the  heart ;  and  from  what  has  been  said  of  its  physiological  action  it 
logically  follows  that  it  should  be  uscfitl  in  loss  of  cardiac  power. 

When  the  muscle  of  the  heart  is  for  any  reason  unequal  to  the  taak 
ftot  it,  the  syBtotes  become  rapid  and  imperfect,  and  by  ibia  irregular 
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action  thflTontricles,  neither  completely  filling  nor  complotoly  emptying 
themsdree,  increafle  the  erabarraasment,  Under  these  circumstances, 
di^talis,  by  lengthening  the  diastolic  pauses  and  increasing  the  forco 
of  the  eystotio  contractions,  cnuses  tho  vontriclee  to  fill  thomeclroa  com- 
pletely in  the  one  and  to  empty  themselvee  completely  in  the  other 
act.  By  snbduing  irregular  action  through  the  inhibitory  nerves,  and 
by  eaexgizing  the  muscular  power  of  the  heart-walla,  the  i-cmody  is  of 
incftloulable  serricc,  and,  increoeing  arterial  tondion  all  over  tho  body, 
eaiues  the  disappearance  or  leeseniug  of  Bymptoma  due  to  low  pressiu^ 
in  the  arteries. 

It  is  a  logical  noceseity,  if  our  reasoning  as  to  the  physiological 
action  of  digitalis  haa  led  to  a  correct  result,  that  the  drug  should  be 
of  the  greatest  service  when  the  lesion  is  simply  loss  of  cardiac  power- 
and  clinical  oxperienco  tallioe  with  this  a  priori  argument.  In  simple 
ddatation,  or  in  simple  failure  of  the  cardiac  muscle  without  vatvuUr 
tcflion,  the  results  of  the  Ufie  of  digitalis  are  most  favorable. 

On  the  other  hand,  in  simple  hifpertrophy  digitalis  docs  harm,  and 
dbould  never  be  used.  It  must  be  borne  in  mind  that  although  this 
ogrece  with  what  the  experiraentalist  has  proved  to  be  the  action  of 
di^talis,  rot  it  was  discovei'ed  independently  as  a  clinical  fact  by  prac- 
titioners. Thus,  Jficmcycr,  who  ridiculed  experimental  therapcuties 
because  be  would  not  take  tho  trouble  to  study  them  deeply  and  prao- 
Itcolly  and  was  therefore  incapable  of  understanding  them, — Niemeyer 
■ays,  "Digitalis  in  pure  uncomplicated  hypertrophy  is  un.suitablo." 

Talmlor  leeion  of  the  heart,  as  is  well  known,  gives  rise  under  un- 
(kvorablo  circumstances  to  dilatation,  but  in  favorablo  ca.4ca  to  hyper^ 
trophy,  or  rather  in  tho  great  majority  of  casas  to  hypertrophy  with 
ciiJ&tation.  Following  out  tho  principles  already  inculcated,  it  might 
BCMnn  at  first  that  tho  use  of  digitalia  in  bypcrCrophiod  hearts  with 
TalTobr  lesion  ought  to  bo  reprobated.  But  it  is  known  elinically  that 
digitalis  oAcn  docs  good  in  valvular  lesion  with  enlargement  of  the  heart. 
The  results  of  logical  deductions  iVom  our  physio)ogii-al  conclusions  as 
promiaoe  are,  however,  not  really  at  varianco  with  this.  It  must  be 
bome  in  mind  that  stnicturnl  hyporcrophy  and  functional  hypertrophy 
are  different  things:  by  this  is  meant  that  although  a  heart  be  enlarged 
and  absolutely  stronger  than  normal,  yet  it  may  be,  relatively  U>  the 
work  required  of  it,  weak.  Thus,  if  1  roproseuta  the  normal  work  of 
the  heart  and  1  its  normal  power,  if  the  former  be  increased  to  4  and 
the  latter  to  3  the  heart  is  really  in  tho  position  of  a  weak  organ, 
although  pOBseesed  of  throe  times  its  original  strength.  Ilonce  il  is 
that  digitalis  is  often  useftxl  in  valvular  disease  with  hypertrophy.  In 
ibe  rodt  majority  of  cases  the  heart  with  diseased  valves  is  in  the  poai- 
lion  juat  spoken  ofj  but  aomotimes  tho  work  advances  only  to  2  and 
lb*  strength  to  3;  then  the  hypertrophy  bocomoa  oxco«ib.vo,  and  digi- 
txUis  will  inoroose  the  difficulty.  In  almost  all  cases  tho  incroa.''od  power 
of  hypertrophy,  unlosa  tho  muscle  be  dcgenorated,  renders  efi'tictual 
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hruuilcr  do308  than  can  bo  used  in  dilalaiion,  &nd  also  iucrcasee  the 
duugcr  of  thu  ovur-aetion  of  lurgb  duiiod. 

lu  initTal  insu^ciency  und  iu  mitral  stenosis  digitalu  is  oflca  of  great 
i^urvicu.  Il  is  evidtiul  tbat  iu  bolh  ioiitancaii  the  valvular  lesion  luadu 
lis  ilu  tlmL  rtisult  to  pulmonic  hyperemia.  HuurdoeH  the  digitaliii  lessen 
thin  ?  In  the  cuHB  of  stenosis^  ibo  diastolo  being  lengthened  by  lbs 
reiuudy,  the  auricle  ia  afforded  more  time  to  empty  iteolf  into  the  ven- 
trictu  through  tlie  narrowed  orifice,  and  at  the  same  time  is  atrongthaned 
in  ita  contracting  power;  evidently,  then,  the  loft  Tentricla  when  its 
eyalole  occurs  will  have  much  more  to  contract  on  than  before  the 
dlgiLuli^  waa  adminlaterod,  and  the  amount  of  blood  in  tbo  syBtemtc 
circulation  will  bo  increased, — i.e.,  the  amount  in  the  pulmonic  circula- 
tion will  bo  diminiahod;  flirthor,  the  right  ventricle  will  have  greater 
power  afforded  it  to  force  the  blood  through  tho  lungs, — i.e.,  to  resist 
the  recoil  iVom  tho  left  auricle  to  which  tbo  impeded  valve  gives 
origin. 

In  mitral  insufficiency  tho  mechanism  is  dlifurent,  hut  the  result  a 
iho  batno.  The  iucrcascJ  power  of  tho  syslolo  will  throw  proportion- 
ately more  blood  through  the  aortic  orifice  than  through  the  partially 
open  valve.  The  opooiug  at  the  insufficient  mitral  valve  is  much 
BmuUor  and  mora  obstructed  than  tho  aortic  orifice.  As  tho  force  or 
rapidity  of  the  current  iucrcat^os  under  tho  action  of  digitalis,  the 
friction  becomes  greater  at  both  orificoii,  but  the  ratio  of  increase  is 
evidently  far  higher  in  the  small  choked  mitral  leak  than  in  the  wide 
aortic  opouing.  Hunco  tho  large  orifice  conciantly  gains  upon  tho 
amatlor  as  tho  cardiac  force  is  increased,  and,  more  blood  passing  into 
the  systemic  circulation,  tho  pulmonic  vessels  are  relieved.  Again,  the 
right  vuntriclo  shares  the  stimulant  action  of  the  drug,  and  act«  more 
strongly  upon  the  pulmonic  circulation,  resisting  tho  direct  backward 
Bow  fVom  tho  aunt-lo.  Thero  are  coses  of  mitral  cardiac  disease  in 
wliich  digitalis  seems  to  be  indicated,  but  when  given  acts  nnhappily. 
In  some  of  tho80  caijoa  tho  augmented  diistross  is  probably  caused  by  a 
strain  upon  tbo  aui'iclcs.  If  the  vcntriclo  be  already  too  strong  for  the 
auricle,  and  if  by  virtue  of  a  very  patulous  mitral  valve  tho  backing 
of  the  blood  upon  the  auricle  is  very  easy,  it  is  readily  undoi'&tood  bow 
increasing  the  power  of  tho  ventricle  uijiy  augment  tho  auricular  strain. 
Especially  is  this  cousiduration  iiiiporlant  in  the  light  of  Kauthiann'a 
rcHuarclms,  which  seem  to  Hhow  that  tho  ventricle  18  more  afloctud  by 
digitalis  than  is  the  auricle,  and  hence  that  a  stimulated  vouLricle  amy 
liavo  to  be  met  by  a  non-stimulated  auricle. 

In  aortic  constriction  digitalis  is  useful  when  the  heart-power  begiiia 
to  fail.  In  those  eases  compensatory  h^Tiertrophy,  with  slo^vnoss  of 
action,  is  very  ;fpt  to  occur,  or  even  to  become  escossive:  much  more 
fre(][ueully  dues  this  happen  than  in  mitral  disease.  Again,  in  aortic 
iMvfficiency  tlio  prolonged  diastole  of  digitalis  action  favors  the  returaj 
of  blood  to  tho  heart,  and  is  not  advantageous.     It  is  ovidont  that 
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digttalia  in  not  so  gtinoralljr  uuonil  in  aortic  as  in  mitral  diseaso :  neveiv 
tlieluas,  wbuu  tbo  hcart-iiiuoclu  fails,  aud  the  hypertrophy  ie  not  com- 
{>tiUHUtory,  the  drug  itt  usmiTuI  id  hoth  aortic  stenaaig  and  iuaufflcioncy.* 

From  tho  coubidumlions  which  have  boon  brought  forward,  it  in 
very  ovidout  that  a  koowltidgo  of  the  rotation  of  tho  bcart-muado  to 
tho  work  roquired  of  it  In  any  individual  case  id  mu<!h  mora  nocoeaary 
to  tho  thum|>ouli8t  than  to  know  what  valvo  is  disoased. 

Ill  *' irritable  heart"  of  soldlors,  a  diaeaae  or  condition  of  cardiac 
irritability  ovidontly  connoctod  with  muscular  weaknoes,  and  very 
probably  dependent  upon  exhaustion  of  the  inhibitory  noiToa,  I>r.  Da 
Co«ta  (^Americtin  Journal  of  the  Medical  Sciences,  Jan.  1871)  found  that 
in  tho  early  etagoe  of  the  alTectton  digitalis  not  only  actod  better  than 
any  other  remedy,  but  even,  when  administered  continuously  for  somo 
tirao,  often  effoctod  a  permanont  cure.  Whoa  hypertrophy  bad  taken 
place,  tho  drug  was  of  littlo  use. 

Tbo  relief  afforded  by  digitalis  in  not  too  invotorato  cardinc  disease 
Is  often  in  a  measure  permanent,  because  tho  drug  may  aid  very  mate- 
rially in  tho  production  of  compensatory  hypertrophy.  Diluiation  is 
(Mjrtainly  more  apt  to  occur  when  tho  muscular  fibre  is  lux  and  acting 
feebly'  than  when  it  is  toned  up  and  in  vigorous  play ;  secondly,  tho 
stimulus  to  action  in  a  muscle  is  almost  of  necessity  directly  or  ludi- 
ruclly  a  Btimulus  to  Its  nutrition;  thirdly,  it  appears  probable  from  tho 
researches  of  Gankoll  that  the  period  of  inhibition  is  one  of  structural 
upbuilding,  aud  thai  therefore  the  pueuniogastric  nerve  is  trophic  in 
its  nalui-e,  tio  that  it  is  prububle  ihat  digitalis,  by  stimulating  the  troj>hic 
cardiac  nerve,  beiiofita  the  cardiac  nutrition ;  lastly,  iaiproved  systemic 
circulation  meaus  in  u  fur  more  iutouse  degree  improved  blood-supply 
to  the  cardiac  muscle,  as  is  shown  by  the  foHowiiig  considerations. 

During  systole  tbo  cardiac  muscle  contracts  so  as  to  squeeze  out 
completoly  all  tbo  venous  blood  from  tho  heart-walls.  Tho  arterial 
blood  outers  during  diastolo,  and  tho  force  which  drives  it  into  tho 
relaxed  walls  is  derived  from  tho  arterial  system.  The  coronary  arteries 
arise  nearly  at  a  right  angle  to  the  aorta :  tho  blood  squirts  Into  tho 
latter  during  systole  in  an  unbroken  stroam,  aud  probably  does  not  enter 
tnt&y  the  coronary  artery.  But  when  tbo  reHux  wave  comes,  the  aortlo 
valve  flaps  to,  and  the  whole  pressure  of  the  blood-column  forces  the 
liquid  into  the  open  cardiac  arteries.  If  the  arterial  system  be  emptied, 
or  nearly  so,  tho  arteries  are  not  diiitonded  sufficiently  to  give  origin  to 
a  poworAil  ivflux  wave,  and  but  little  blood  enters  tho  coronary  artery, 
i.e.y  tbo  cardiao  walls.  Tbo  dilated  fooble  heart  is  unable  during  ^stcle 
to  IVoo  ita  walls  thoroughly  of  venous  blood,  and  during  diastole  the  force 
is  lacking  for  driving  in  the  arterial  blood.  Digitalis  enablos  the  cardiac 
muscle  to  fVeo  itself  thoroughly  of  venous  blood,  and  at  the  same  time, 
by  restoring  lo  a  greater  or  loss  degree  the  normal  balance  of  the  cimu 


*  Cooiult  FothergUl,  Antmg>ni4»»  of  MtdUinv*,  Fltllm.,  U79,  p.  8&. 
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lation  and  removing  tbo  excess  of  blood  from  the  goneral  vonoos  system, 
gives  the  aorta  sufHcicnt  blood  to  provoke  &n  aetivo  rofliuc* 

If  in  a/ttfurw^n,  or  in  general  capillary  atheroma,  there  be  increased 
resistance  to  tho  circulation,  and  the  heart  have  not  eufficiont  power  to 
meet  this,  digitalis  may  bo  useful,  but  must  bo  employed  with  cauiion. 
It  uudoubtoiliy  iucreascs  arterial  pressure;  and  this  increased  pressure 
may  prematurely  rupture  an  alhoromatoua  cerebral  capillary  or  tear 
open  tho  thinned  wall  of  an  aortic  aneurism.  Tho  uso  of  digitalis  for 
tho  purpose  of  "  quieting  tho  circulation"  in  aneurism  ia  very  dangerou. 
I  havo  seen  immediately  fatal  hemorrhage  produced  thereby. 

In  cardiac  dropsy  digitalis  is  of  service  probably  not  only  by 
lating  through  the  heart  the  circulation,  and  by  evacuating  tho  aurplun 
fluid  through  the  kidneys,  but  also  by  an  action  upon  the  tossoIl 
Clinicians  do  not  allow  enough  for  tho  role  of  the  vaso-motor  nerves  in 
dropsy.    Without  saying  more  as  to  the  clinical  side  of  this  quoetion, 
whioh  I  have  discussed  elsewhere  (^American.  Journal  of  the  Mediod^m 
Sciewa,  July,  1871),  it  may  bo  allowable  to  aUude  to  the  experimeni^l 
of  Banvier  {Comptes-Rendus,  1869,  p.  1327),  who  found  that  wheu  the 
vena  cava  was  tied  in  a  dog,  and  tho  sciatic  nerve  of  ono  side  c\ 
Qodcmn  occurred  only  in  the  leg  whoso  norvo  was  divided. 

Digitalis  in  largo  doses  is  a  very  valuable  cardiac  stimulant  in 
tyncope  or  sadden  collapse  from  hemorrhage  or  other  cause.  (Soo  Pa- 
cific  Med.  and  Sttrg.  Joum.,  1874,  p.  273.)  To  overcome  ila  slownoes  of 
action  I  have  used  it  h\-podorniically  often  with  the  most  remarkable 
efl'ucts.  From  twenty  to  thirty  minims  of  the  tincture  should  bo  in- 
jected into  tho  arm,  and  repeated  in  half  an  hour  if  absolutely  nocM- 
saiy,  or  one-fiftieth  of  a  grain  of  the  digitalin  may  bo  substitute'l.  In 
my  oxperieneef  tho  digitalin  has  several  times  given  rise  to  sovcre  local 
irritation,  tho  tiricturo  very  raroly.  ^| 

A  number  of  eminent  physicians  assert  that  they  havo  obtained' 
oxcollont  results  by  the  uso  of  half  an  ounce  of  tho  tinctui-o  of  digitalis 
in  tho  treatment  of  delirium  tremens,  eepocialty  in  those  casoa  in  which 
tho  pulse  is  very  sofl  and  feoblo.    The  evidence  of  the  value  and  safuty 
of  tho  remedy  in  such  cases  is  too  strong  to  be  overlooked,  but  doea  not 


:a^_ 


*  I  h&ve  let  thU  pnngrKpb  itosd  u  la  )>r>vloai  ediUoai,  tlLlioagh  the  *xfienin«aU  ti 
Profenor  Martin  xcoin  to  abuw  tltal  tlie  olrauUitloii  b  moat  ttollre  in  lh«  h<«rt*i  WkII  dorinf 
tyatola.  Tbe  Bpp«arftiio«  of  tb«  wkII  of  k  dlMtoHo  bwrt  u  ooatrutcd  «Ub  ihat  uf  &  •i-*tot>e 
heart  mkkc*  one,  boirerer,  loaib  to  aJmit  Hut  noneliwon  that  tb«  bIcKK)  mten  thv  niudM  m 
fnelj  durlDg  nyttols  u  in  tbe  fint  period  of  dlutoJe.  Moreorer,  ereo  if  ProfvMor  Uutb'i 
Tiew  were  adopted,  the  thonpeutia  teuooipg  would  ooljr  have  to  be  cliMi^  !■  wanltns.  not  Ib 
drift;  the  f&cU  reinxitiiit;  tb»t  Ibe  heart-muHle  tetU  ino*t  powerfnlljr  fnilure  of  KrUriftl«lr< 
enUUoa,  kdiI  that  thMvfor*  cudlu  overwork  and  itan'Ktlon  are  a)>t  to  go  band  ia  hkadt  lO 
tbkt  Ibe  ndicf  of  the  oircnletUio  bjr  tbe  digitalis  n  v  brini;  about  pertnaaent  outritive  ebui|ei 
In  tbe  beatt-miiiole. 

f  I.oual  irritation,  and  even  the  prodnetion  of  abMettee,  hhwa  ftleo  been  Dotad  by  rarieu 
observers  bMide*  tnjrfolf.  See  WilhowNkl,  tteuUekta  Arekiw /.  f  fui.  Jfeif^  sriiL  143;  kIm 
Pel,  CvutfalbL/.  Utd.  llVif.,  1S77,  p.  1S9. 
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to  my  mind  iadicato  the  posseseion  of  narcotic  propertios  by  the  drug. 
The  reat  and  sleep  which  have  followed  tho  administration  have  proba- 
bly been  the  resalt  of  the  cardiac  Btimulation  and  tho  increased  jlow  of 
blood  to  the  nen^e-centrcs.  Enormous  doaee  of  digitalis  are  tolerated 
in  theee  caaod,  probably  becauso  tho  heart  has  become  by  long  habit 
very  much  benumbed  to  the  influence  of  etimuhintfl.  Their  use  is  not, 
howoTor,  entirely  free  from  danger. 

Closely  allied  to  the  last  use  of  digitalis  is  its  employment  in  poison- 
iM/f  by  aubstances  such  as  muscarine,  ddpkinint,  and  aconitine,  which 
It  tbo  heart  in  diastole.    Boehm  has  shown  (^Pfiugefs  Archiv,  Feb. 

S)  tiial  in  digitalis-poisoning  of  the  frog,  even  when  systolic  cardiac 
armi  has  occurred,  these  substances  will  often  restore  tlie  cardiac 
movements,— a  proof  that  real  antagonism  exists  in  their  action  ;  and 
Dobie  reports  a  case  {Brit  Med.  Journ.,  Doc,  1872)  of  recovery  after 
the  ingestion  of  an  ounco  of  Fleming's  tincture  of  aconite,  apparently 
due  to  tho  h}'podorrnic  injection  of  twonty  minima  of  tincture  of  digi- 
talis and  the  exhibition  by  tho  mouth  of  three  doses  in  nn  hour  of  a 
mixture  of  tincture  of  digitalis  (one  drachm  each  dose),  brandy,  and 
ammonia. 

Digitalis  is  ofTcn  of  great  value  in  various  acute  diseases,*  such  as 
adynamic  pneumonia  and  adynamic  fevers,  by  maintaining  tho  heart's 
action.  It  can  have  no  oflbct  upon  tho  diseases  themuelves,  but  may 
bolp  most  opportunely  to  sustain  tho  heart  during  a  crisis  or  a  period 
of  strain  upon  it.  When  in  any  form  of  pneumonia  the  right  heart  is 
yielding  to  the  strain  of  forcing  blood  through  pulmonic  cnpillariee 
pTBBBed  upon  and  reduced  in  their  aggregate  lumen  by  exudation,  digi- 
talis may  bo  of  tho  utmost  scrvico. 

With  tho  idea  that  digitalis  is  an  active  antipyrdiCy  it  has  been  pro- 
scribed in  various  acute  diseoeos,  sometimes  with  asserted  good  rosulte. 
As  already  stated,  toxic  doses  of  digitalis  at  first  elevate  tho  tempera- 
ture; and  proof  is  wanting  that  in  healthy  men  therapeutic  doses  have 
any  decided  influence  In  depressing  the  temperature.  There  seems  to  be, 
therefore,  uo  good  physiological  basis  for  the  antipyretic  use  of  digitalis ; 
at  the  same  time,  it  is  very  pos&ible  that  it  may  directly  or  iudlroc^tly 
lower  tho  temperature  in  disease.  Clinical  proof  of  this  is,  however, 
still  wanting.  The  strongest  evidence  iu  favor  of  such  action  is  f\ir^ 
ttished  by  the  records  of  Professor  Wundorlieh  (^Medical  Thermometry, 
Syd.  Soc  Trans.,  p  325),  according  to  which  fVom  half  a  drachm  to  a 
drachm  of  digitalis,  given  in  dividod  dose  during  three  or  four  days  in 
tho  accoud  or  third  week  of  severe  typhoid  fever,  immediately  produces 
a  slight  full  of  temperature  in  a  large  proportion  of  tho  cases,  and 
Bomeltmea  a  considerable  falL  This  fall  is  said  not  to  last  more  than  a 
day,  when  tho  temperature  rises  again,  but  in  cases  favorably  alTocted 


*  ConniU  Hftokal,  Briiitkamtl  Fortign  MrdUo- CMrMryieal  B<tUa,  XtlL  M3;  QrimtfaAW, 
DuWm  Qmttrttrlf,  Joe*,  IBTS)  AnMlv,  Loinlvu  Pratlitivmir,  Sept.  1$73. 
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dou  not  regain  Lbe  ori^rinal  height ;  tho  pulso  is  vary  much  lowered  m 
frequency,  and  romaiua  about  uuiform  for  four  days.  It  ia  evident 
that  at  lejwt  in  nemo  of  these  tanjs  of  Wundorlich's  ihe  drug  waa  giveo 
about  tho  time  natural  dofcrTCsconco  would  ho  expectod  to  occur,  and 
that  tho  olight  reduction  of  tomporaturo  brought  about  at  each  time 
does  not  arguo  very  strongly  in  favor  of  tho  propositiou  that  digitalis 
ia  a  powerful  antipyretic  iu  didcaso.  Far  more  extensive  and  compleu 
obeorvations  muHt  be  made  upon  a  rlaing,  not  a  fallmg,  temperature, 
before  any  satiiifactory  concIuoioD  can  be  reached.  At  prosent  the 
anlipyretic  use  of  digitalis  should  be  purely  tentative.  Id  puerperal 
fever,  Winkel  {Phila.  Med.  Timts,  1874,  iv.)  believes  digitalis  doce  good 
by  ita  action  on  the  circulation,  by  contracting  the  art4unoloa  of  tho 
uterus  and  by  lowering  temperature. 

Tho  property  of  causing  contniction  of  all  unstripod  muscular  fibroe 
has  boon  attributed  to  digitalis,  but,  while  the  probabilities  aro  certainty 
each  as  to  invito  investigation,  we  have  no  definite  knowledge  upon 
the  subject.  Mr.  Dickenson  {Med.-Ohir.  TVaiw.,  vol.  xxix.)  assorts  that 
it  has  a  powerful  action  in  causing  the  utorus  to  contract  and  to  arrest 
hemorrhage,- — a  few  minutes  after  an  ounce  and  a  half  of  tho  infUaion 
ia  s^vullowed  in  menorrhagia,  severe  paios  reeembting  those  of  the  fir»t 
stage  o^  labor  coming  on,  with  a  momentary  profuse  discharge  of  blood 
and  clots,  if  there  be  any  present,  followed  by  airest  of  the  flow  for 
hours.  StadioD  (.S^^.  Soc.  Year-Book,  1862,  p.  451)  stales  that  digitalis 
is  capable  of  temporarily  but  completely  annulling  the  activity  of  tho 
sexual  organs,  and  that  it  may  be  regarded  ae  a  true  anaphrodisiac. 
M.  Gaunot  (^Fhila,  Med,  Times,  iv,  30)  makes  the  same  assertion,  and 
advises  the  use  of  the  drug  in  spermatorrhoea. 

The  U30  of  digitalis  as  a  diuretic  will  bo  considered  under  that 
beading. 

ToxicoLooT. — In  poisoning  by  digitalis,  the  first  symptom  of  any 
severity  ia  generally  vomiting  of  mucus  and  bile,  very  violent  and  very 
olton  rc|)cated.  At  the  same  time  a  feeling  of  heat  of  the  head,  dis- 
ordered vision,  and  vertigo  manifoidt  themselves.  Tho  pubie  at  thia  Urns 
in  Ibo  horizontal  position  may  be  f\iU  and  strong  and  slow,  but  on  th« 
patient's  rising  becomes  weak  aad  mpid.  The  face  is  pole.  Tho  vomi^ 
iag  continuing,  profound  prostration  comes  on,  the  pulse  becomes  feeble, 
small,  irregular,  although  the  boat  of  the  heart  may  be  strong  and  hard. 
The  ej-os  aro  very  prominont,  the  pnpils  fixed  and  dilated  :*  according  lo 
Tanliou,  an  almost  diagnostic  symptom  ia  the  blue  color  of  the  sclerotic. 
Abundant  salivation  sometimes  occurs.  It^tense  headache  and  paios  in 
the  back  or  limbs  are  often  complained  of.  Biarrhcsa  is  very  generally 
present ;  tho  urine  may  be  suppressed.  The  intelligence  is  ofWn  perfect 
in  the  middt  of  profound  collapse,  but  delirium  more  or  less  violeol 


* 


•  Dr.  Daubar  {MUnch.  Mtd.  Woekr»tc\.,  \»^0)  deuUi  ft  eu*  of  dtttb,  daft,  uMunliac  i 
Us  bsllcf,  to  di(ltAl]*-|i()u(iBlc{,  wlUi  oontntcUuD  at  ihe  pupils. 
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flDftlly  comes  on.  Death,  unnally  preceded  by  etupor  or  by  convuIsionR, 
takes  place  most  fretjuently  in  one  or  two  days,  but  has  occurred  as  lolo 
as  the  tenth  day,  and  aa  early  o»  tbroo-quarters  of  an  hour.* 

In  tbo  raajority  of  cases  of  digital is-poiBoaing  the  patient  recovers. 
AVbcD  this  happens,  the  symptoms  gradually  ameliorate.  Canliac 
weakness,  and  even  a  brttit  de  souffle,  with  more  or  less  exophlhalmos.f 

■  is  said  to  have  persisted  for  weeks  in  some  cases.  In  poisoning  by 
dtgitalin  the  symptoms  are  those  of  rapid  digitalis-poisoning, — violent 
vomiting,  intense  cephalalgia,  and  sometimes  rnchialgia,  irregular,  feeble, 
iatormittenl  pulse,  and  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.  A  large  tea- 
spoonful  of  the  tincture  is  said  to  have  caused  alarming  symptoms  in  a 
young  puerperal  woman  (Tardieu,  Clinique,  p.  685,  Ohs.  VIII.,  Pari*, 

»1867);  twenty  grains  of  the  extract  proved  fatal  on  tho  tenth  day 
(Ibid.,  Obs.  VI,),  and  two  and  a  half  grammca  of  the  leaves  in  infusion 
on  the  fifth  day  (f bid.,  Obs.  X.);  fifty  granules  ("gr.  one-fiftieth  each?) 
of  digitalin  have  been  rocovorcd  from  (^Ibid.,  Obs.  XII.,  XIV.);  about 

■  one-fourth  of  a  grain  of  digitalin  {Gazette  Hebdom.,  July,  1874)  pro- 
duced very  violent  but  not  lethal  symptoms.  In  tho  only  fatal  cose 
of  digital  in -poisoning  I  know  of  {Afaire  Couty  de  la  Pomerrais),  tho 
mmount  ingested  was  unknown. 

Tbo  treatment,  after  tho  evacuation  of  the  stomach  and  bowels,  and 
Iho  very  free  administration  of  tannic  acid,  aa  the  best,  although  an  unro- 
liable,  chemical  antidote,  should  consist  in  the  exhibition  of  opium  and 
of  alcoholic  stimulants,  with  rest  in  the  horizontal  position.  I  know  of 
DO  recorded  experiences  with  the  antagonistic  poisons  to  digitalis,  such 
as  aoooite  or  muscarine.  As  it  is  possible  that  while  so  far  as  the  heart 
oi  tK>nc«med  they  may  bo  really  antagonistic  and  yet  may  intensify  tho 
action  of  digitalis  on  the  cord,  their  use  requires  caution. 

Two  cases,  one  ending  fatally,  of  what  may  be  considered  ehronie 
digitali&-ji^ison\ng,  have  been  reported  by  Dr.  Kohnhani  (^Lancet,  1876^ 
L  583).  The  symptoms  were  loss  of  appetite,  tinnitus  aurium,  vertigo, 
lowering  of  the  rate  and  force  of  the  pulse,  diarrhcBa,  weakness,  general 
azuetma,  and  syncopal  attacks.  The  only  lesion  found  at  the  autopsy 
was  congestion  with  eochymosis  of  the  gastro-intestinal  mucous  mem- 
brane. 

AcJtit<rBT!u,TioM. — Digitalis  may  be  given  in  substance  in  tho  form 

Mils  ;  the  dose  being  one  grain  three  times  a  day,  and  increased  until 
effect  is  produced.    Tho  solid  extract  (JSxtracttim  Digitalis,  U.S.) 


*  9tm  mta»  npOtte<l  hj  H.  BaHIi,  ^nolnl  by  TnnliBii.  Ib  %  nu«  of  polsonln);  b;  t«a 
gnUBBM  of  tln«tar«  «f  digiulli.  Mid  to  contain  twoot;  milHjriiDimot  of  digiuilln,  tho  fjnip- 
(aoH  wwfl  rtrmiting,  grokt  pMo  in  Ilia  bend,  |miatratii>n,  *  vorj  iiBfiU  putffl. — forty  [ler  iciniit*, 
— iliBrik,  Knd  X  ■jnt'lifl  bniit  benrd  over  tho  whole  hcAii,  hiring  lU  Bksimiiin  intoa«Uy  kt 
lh«  bM«.     IU<<or«r7  o<KurTod  in  t«n  dmj-*  {Utm.  S,«.  d<  Mid,  dt  Bordta«r,  1SS4,  39'). 

f  Ai  «■«  Ant  nnlkcd  bjr  L&nd«r  Bniolan,  in  doga  ptisuneil  wicb  illgllalh  •  blowing  ■;•- 
l»Ue  ■aratw  bu^  Im  H  tImM  tnsr4,  duo  to  »n  Irrojiiilir  Mtlon  of  the  {Mplllary  nnsolM. 
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is  less  roltablo  than  the  Idftves ;  its  dom  ifi  ono*foiirth  of  a  gT&ia.  When 
a  riipid  ftciion  U  desired,  one  of  the  following  officinal  preparations,  or 
the  tligitfilinf  should  be  used:  Infusum  DujitMis  (1.S  per  cent.), — dose, 
one  fluidrachm  to  half  a  ftuidounee;  Tinctura  DigttalU  (15  per  cent.),— 
dose,  five  to  twenty  drops;  Bxtractum  Digitalis  FU\dum,—d09t^  one  to 
two  drops.* 

In  cmcrgoDcios  where  single  doses  are  administered  they  may  be 
very  much  hu'gor  than  those  here  given.  Thus,  of  the  tincture  two 
fluidrachius  or  even  half  an  ounce  may  bo  exhibited ;  of  the  infuaioo, 
a  winoglassful.  Moroovor,  in  desperate  coses,  the  physician  ia  Justified 
in  taking  the  risk  of  the  administration  of  repeated  y&rf  large  dosea 
of  digitalis.  I  have  seen  a  number  of  cases  of  excessively  severe 
chronic  cardiac  failure,  with  Chcync-Stokcs  rcapiration,  orthopnoea,  and 
almost  absolute  insumnia,  in  which  tho  administration  of  half  a  drachm 
or  a  drachm  of  the  tincture  of  digitalis  three  or  four  times  a  day  has 
enabled  the  patient  to  resume  fur  a  time  the  ordinary  duties  of  life. 
In  almost  every  caso  of  this  charnclor  which  I  have  watched,  death 
has  finally  come  by  sudden  syncope,  while  the  patient  was  still  going 
about  and  enjoying  a  comfortable  life.  I  do  not  believe  that  the  arrest 
of  the  cardiac  action  has  been  due  to  a  direct  action  of  the  drug,  hat 
simply  that  tho  enormous  doses  of  digitalis  have  stimulated  the  heart 
and  steadied  its  expenditure  of  force,  bo  th.it  it  was  enabled  to  go  od 
until  tho  last  particle  of  cardiac  vital  power  was  exhausted.  I  may 
further  say  tljat  in  the  experience  of  twenty-five  years  in  which  I  have 
used  digitalis,  frequently  in  enormous  doses,  I  have  never  seen  a  case 
in  which  1  thought  it  did  serious  barm  by  a  toxic  action.  Tho  infbsioD 
of  digitalis  is  believed  by  many  practitioners  to  be  more  active  than 
tho  tiiieturo.  This  is  simply  because  tho  infusion  is  commonly  used  in 
much  larger  dosoa  than  tho  tincture.  Either  preparation  Is  efficient  if 
properly  made  from  fresh  leaves. 

When  digitalis  is  administered  persistently,  its  first  evident  influence 
may  bo  suddenly  developed  after  long  delay  (cose,  Phila.  Med.  TtiMS, 
voL  ii.  p.  24).  It  is  said  that  sometimes  the  first  marked  symptom  of 
this  so-c:illwl  cumulative  action  is  severe  syncope,  followed  by  paruplegia, 
vomiting,  diarrhoea,  delirium,  gouoral  la  sensibility,  and  death.  Such 
casea  must  be  extremely  rare :  usually  a  sudden  drop  of  the  pulse  is  the 
moHt  serious  effect,  provided  that  the  administration  of  the  remedy  be  at 
once  auspended.  It  is  a  matter  of  much  importance  to  determine  vhon 
this  cumulative  action  is  to  be  expected.  It  is  probably  conuoctod  with 
Blow  absorption  and  elimination,  and  is  much  mora  prone  to  occur  when 
there  is  no  diuretic  effect.  It  is  also  very  apt  to  appear  after  tapping: 
tho  sudden  removal  of  pressure  from  the  vesaeta  leads  to  tho  picking 
ap  from  the  tissues  of  serum, — saturated,  it  may  be,  with  digitalis 
principles, — and  also  to  the  rapid  absorption  of  any  digitalis  which  may 

*  Aocordiog  to  Fraaakftl'i  ax|MrimeDU,  At  mofC  eutain  prepkimtioa  of  digiUlb  U  lb* 
viorgar;  Iben  eumea  (he  iafualon,  and  HuaUjt  tlia  Uactarv  (C^Aan'(f..4nna/ca,  1$S1,  S34). 
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In  the  alimoDtary  cadoI.  Dra.  T.  Lauder  Brunton  and  J.  Theodore 
Cash  {Zond.  Practitioner,  xxxiii.  272)  find  that  high  tcinporatiiru  so 
ircttkeD^  tUo  cardiac  inhibitory  apparatus  in  the  cat  that  it  will  not 
respond  to  digitalis,  and  boliove  that  this  diroct  action  of  the  bodily 
Iieat  is  in  many  caeos  of  fovor  the  reason  why  digiliilis  will  not  act 
Thoy  caution  against  its  too  bold  use  iu  didoasoH  with  a  nudden  dcfbr- 
Tesccuco,  bocao&o  when  the  temperature  suddenly  falls,  inordinate  digi- 
UUis  effects  may  appear.  It  should  be  a  gcnoral  practice  in  the  ])cr8iBt- 
pot  adraiuistration  uf  digitalis  to  interrupt  it^  una  occasionally  ho  ns  to 
a  clearance  of  the  system. 

already  stated,  the  digUaUn  of  commorco  is  a  complex  body  of 
arious  composition,  power,  and  even  properties,  and  there  is  no  suffl- 
|ciaol  reason  fur  Its  omplo^inent.  Even  for  lu'podormic  use  the  tincturo 
ma  preferable,  as  the  digitalin  solution  appears  to  undergo  change  lo 
few  hours,  and  usually  causes  moro  irritation  when  injected  thaa  doca 
e  tincture.  The  doao  otdigttalin  is  ono-fifticth  of  a  grain.  Digitoxine 
been  used  to  Bomo  extent  by  Kui-opcan  clinicians,  M.  Mnsius 
BuU.  Acad.  Roy.  de  Med.  de  Bet^,  Tii.,  1893)  states  that  the  digitoxino 
if  Merc  acts  with  great  promptness  and  efficiency,  and  docs  not  irri- 
at«  the  uliniuntary  canal.  He  dissolves  one  and  a  half  milHgraramoa 
n  forty  cenligrammes  of  chloroform,  ten  grammes  of  alcohol,  and  fifty 
^niinefl  of  water,  givini;  one-third  every  three  houra  until  the  whole 
IB*  been  taken.  The  result  is  usually  manifest  in  twelve  hours.  One 
Ind  a  half  centigrammes  may  be  given  in  cacb  twenty-four  hours  for 
lereral  days. 

CAFFEINA— CAFFEINE.     U£. 

Caflbtno  occurs  in  long,  snow-white,  silky,  opaque,  odorless  crystals, 

Bomt;(imv>s  conjoined  into  feathery  crystals,  of  a  foohle  bitter  laste.    It 

bas  a  neutral  reaction,  but  unites  with  acids  to  form  salts.    It  is  sotublOf 

t  59°  F.,  iu  80  parts  of  water,  33  parts  of  alcohol,  555  parts  of  ether, 

T  7  parts  of  chloroform.     It  was  first  discovered  in  coffee  by  !?ungo 

Sckv:eigg.  Jouni.  Chrm.  Phys.^  xxxi.),  in  1820.     In  1827,  Oudry  diseov- 

red  a  principle  in  tea  which  he  called  theinc,  which  in  1838  was  proved 

ulder  and  C.  Jobst  to  ho  identical  with  caffeine.     Martins,  Hton- 

J.  AttfieUl,  and  other  chemit-ts  have  aluo  shown  that  caffeine  is 

,he  active  principle  of  Ouarana  (the  A-uit  and  leaves  of  the  Paullinia 

irinilis  of  Brazil),  of  Mate,  or  Paraguay  tea  (the  leaves  of  the  Ilex 

.ragaaittnsiK),*  and  of  the  Kfjla  nut  of  Africa  (Cola  acuminata).     U. 


•  Mmtt  U  «Md  in  Snath  Ameritm  jktj  Iwgnij  u  m  anfastUuts  for  tsa.    Aoeording  to  tlia 
I  ti  Dr.  P»okolt.of  Rio  Ji»i«iro,  tleontaini  3.5  p«rt«  in  »  Iboawndof  caiTdoo;  but  M, 
_  fband  l.Sh  |i«r  oanl.  of  tho  alkftloid  [Hull.  Thfrnp.,  xcill.).      U  it  lold  In  two  foroii: 
im  l«a/  If  prap&r«d  H  oriliBKr;  tot  i*,  *nd  UAva  irilb  wiKivr  kail  milk  la  taste  )  mnla  fn 
iM  pn^MTKl  by  ponnag  upoi  tht  powdend  mat*  botllag  wst«r,  ■od  th«  InAuIoD  If 
■p  throvgb  ft  tub*,  lb*  bulhoat  ea4  or  which  b  ftarnlihw]  with  a  fine  trlorc,  or  itio 
im  tkrown  into  huiliaif  water,  and  irben  Ilia  raiitur*  r«M>miDCDOM  boiliag,  cold  water 
I  BMutil  itito  It ;  tbli  prMlpitatM  tbn  pi>wi]er,  aod  tl>«  inruiioo  la  taltvo  cImt. 
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M.  Smith  (Journal  of  Applied  Science,  Sept.  1874)  Has  also  found  il  in 
Yaupon  (the  leaves  of  our  native  Ilox  Cftsaine).    Commercial  caffi-ic 
is  obtained  in  great  part  from  teawhioh  hna  been  more  or  lees  damit^ 
during  tranHmiMion  or  has  been  originally  unfit  for  beverage. 

Phtsiolooical  Action. — Tbe  |>eculiar  wakofulnesH,  the  in< 
mental  activity,  and  the  nervous  restlesanesa  wbioh  aro  induood 
strong  cofFco  are  familiar  phenomena  to  almost  everyone.  They  are 
without  doubt  largely,  if  not  altogether,  duo  to  the  taffeine  contained  iq 
the  beverage.*  Bydoaoaof  four  or  five  grains  of  the  allialoid  a  somevrhal 
similar  state  of  body  and  mind  may  be  induced.    LoTimnnn  found  that 

M.  L.  lApioqua  {Compt.'ItenA.  Soc.  Bioiof.,  vol.  ii.,  18110),  jn  SDin|i*rmti*a  «xp«riianU 
matla  apnn  biiii«r)f,  found  that  kolk  bh(  •■<)  e»ireia«  ha<l  oxftcllj  •iiniUr  rffeet*.  Bd«n»nl 
]lMk«l  {tl*pt,  tie  /^Anrm.,  Octubor,  IS93)  olaim*  th^t  wbiUt  tbe  koU  nut  hu  a  nmKuUr  Retwo 
Blmilftr  to  thiit  ur(wffefne,4U  stlR>uI»tlag  etTwt  U  more  powerful  aod  mora  proloogwl,  Fvr  u 
vlsborate  acoauDl  of  the  nut,  leo  Di«  Kola  A'h#>,  Bvrn&nl  Sabuohanlt,  lfl$9.* 

Chviiiloallj  th«  alkaJoid  oblAiond  from  Uk  uid  known  ■•  ihrin*  b  IdMiU«»l  with  eaStiB*; 
lotlcod,  mo<t  of  tha  caffaino  of  oomoiaroa  ( Or.  Charlu  Rice,  Amtrit^n  Dnt^gitt,  Muvb,  ISM)  il 
obtained  from  Ibo  lea  Ituf.  If,  howtircr,  tbo  axpcTimvotn  of  Dr.  TbonM  J.  Maji  ar«  eoaBrmada 
tbcltio  ia  not  phjsiologlcallj  [Jeatical  witb  caffHtio.  The  arpiinent  that  te*  and  ooffe«4ifftr 
In  tbeir  groM  effecta  on  th«  buinan  bodj,  and  that  tborefara  tbe  atkaloida  oatinot  bo  idmliaal, 
hna  no  foroe,  booaaio  oollee  containi  an  enipjroumatla  oil  wbioh  li  made  during  the  proeeaof 
routing,  and  ii  not  found  in  tea.  Dr.  Mayi  aMerta  aa  tbo  result  of  hu  czparimeBtJ,  madi 
ebiaflj  upon  froga,  that  tbeinc differ*  from  onlTiiine  ai  frtllotrs:  I.  Theme  principally  toflaeaea 
POSMtioD,  vbUe  MttToloe  doe*  not.  3.  Tbaino  prodacM  ■pi>sUnooai  ipaim*  and  eODralikw, 
while  oalTalna  doee  doL  3.  Tbeine  impaira  the  aaaal  reflex  early  In  tbe  poiaiming  pneim, 
while  eaffelno  doee  not.  If  at  all,  until  in  the  rerj  but  atage.  4.  Tbe  lethal  do««  of  tbeine  i* 
larger  than  that  of  caifftine.  Dr.  Maja  aleo  cUUaa  tbai  tbeine  ii  a  ponorfDl  local  a&«atbtlf<b 
while  oaffoine  U  not.  The  eonparlBon  of  tbe  various  papnn  of  Dr.  Mays  [  Traa*.  OaU.  tf 
Pkifti«;ant.  Phlla.,  15«.  vliL  365  j  Jotirn.  of  Pkj/tUtloyy,  rii.  iiS  ;  Thrr-ip.  Gax^  IM*,  1S«; 
T\*  Pol]fclinie,  vol.  v.)  doei  Dot  Beem  to  me  to  oonQm  all  tbeae  allied  differeoeea,  whi«fa  elM 
are  at  variance  whh  tbe  reeulta  obtained  bj  Bruaton  and  Caab  {Jourm.  Piy*ioloyy,  toI.  tl-l, 
and  the  inalter  mutt  ftill  be  ooruidored  a«  tuhjtidiet.  The  eliniaU  renlta  obtained  bj  Dr. 
Ma^s  are  sufficinnt  to  wnrnvnt  tbo  IriiU  of  thoioo  eitralo  inj<ictod  in  a  doee  of  •  third  to  a  hill 
of  I  grain  over  painfal  nervei  or  Inflamed  parti  as  a  local  anaBstbctle. 

Oaaraniu*  v»  alao  Uionght  hy  I>r.  Maj-*  to  be  dittinet  in  ltd  pbyrinTof^eal  aetl«D  fn» 
caffeine.  Indeed,  it  leenii  to  etand  balf-wajr  between  tbeine  and  oaffclne  in  ita  influcBM.  It 
doea  n»t  snin)  certain  that  thealkalcHda  wbiob  were  oaed  hj  Dr.  Uaj-a  were  pare  and  genolat* 

*  Tbe  lnfui)^>n  of  roMi«d  coffee  iifftn  in  iti  ooiton  on  human  lodlTidnals  lo  much  trma 
tea,  and  aeoordlng  to  geaoral  hetlef  from  tbe  lofkulon  of  green  eoffmt,  that  aa  lung  ago  u  lfi&3 
l>r.  J.  Lcbmunn  experimented  with  the  empjrrcjniail<!  ell  of  coffee,  and  reached  ihe  eoaalanoM 
that  it  waa  nn  artivo  ■ubslanee.  The  rcauita  ubtnineil  b/  the  varioui  esp«rimeiitur»  npoa  wbiV 
hiM  bean  called  by  eone  tnfftoK*  have  been  itraogeljr  MOlmdictorj,  and  it  does  not  nan 
ncctfratj  here  to  follow  out  tbia  matter  in  detail,  bat  only  to  call  attention  to  tbo  reoeat 
revearcbeeof  Profeaaon  Ilaro  and  Mttrshall  (AfW.  Xne*,  Phila.rot.  111.),  and  of  Prafcaaor  B.  T. 
Itelebert  (Hid.,  lo).  Irl.,  1890),  wbo*o  pap«ri  contain  a  dlacuMlon  of  tbe  whole  evidenc*.  Har» 
and  Mnnrhall  believe  that  they  bnve  pmrrn  that  the  Binpyroumalia  oil  is  aetive;  Rclehw^ 
howcrcr,  bellcrci  thai  the  change*  produced  bf  U  in  these  czpcHmenti  were  doe  to  roeehaataal 
altaratlona  la  tbe  oiroulatioo  bjr  tbo  inaoluhle  oil  j  cldiuis  to  hare  obtained  tbe  lame  renlta  bj 
the  iDtraranens  vm  of  pure  oliro  tfll ;  and  asKrts  that  tbo  oil  of  coffee  given  itibentaaBeaslj 
haano  general  effect  npon  the  orgAiiitia.  It  seoma  to  me,  bowevor,  ibnt  further  rwmmhni  ar« 
Koeewfary  berarcthoelKlins  of  Professor  It ctehert,  that  tbcenpjrrnmnlieall  of  coffee  lelaaetlr*^ 
can  be  conildered  u  eeublirh^],  and  that  in  anj  eiuo  tbeia  moil  be  rormod  some  aclire  prin- 
ciple, volatile  or  otherwiar,  during  the  proeeaa  of  rovting  coffee  (  probably  Ihe  eaffeine  Itself  ia 
In  part  ebaoged  Into  lome  new  oonpound. 
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eight  grains  of  cnfTuino  produced  tncreafled  fVeqaencj^  of  tLe  pulse,  verj* 
fVequent  urination,  truiiiulou^DesB,  excitod  mental  action,  paHiing  into  a 
form  of  delirium,  with  oonf^ision  of  thought,  risionp,  and  Anally  a  deep 
Bleep.  About  two  hours  aAer  taking  twelve  grains,  Dr.  Pratt  wasKoizcd 
with  intense  physical  restleiMness,  conjoined  with  a  very  uneasy  condition 
of  the  mind  ;  very  marked  general  muf^culiir  tremulotumess  soon  followed, 
niid  tbo  mental  anxiety  incrcnscd.  After  this  state  passed  off,  there  was 
ubatiDato  sleepleBaDefls^  with  actire  and  persistent  thinking,  and  iVequent 
urination. 

The  influence  of  the  alkaloid  npon  frogs  has  boon  studied  hy  Albers 
(^Deutsche  Klinik,  1853,  p.  370),  Falek  and  Stuhlmann  (  Virchoic's  Archiv. 
Bd.  xii.  p.  365).  Milscherlioh  (^Der  Cacao  und  die  Choeotade-,  Berlin,  1859), 
I.  Hoppe  {L'Efho  Med.,  1858),  Brill  (^Tnaug.  Duis.,  Marburg,  1861),  O-wnr 
Johannsen  (Imiyg.  Diss.,  Dorpat,  1869),  «nd  various  other  observers, 
Tlio  minimum  fatal  do6o  is  stated  by  Leven  (Arch,  de  Physiol.,  18Q8)  to 
be  .015  grain  in  a  frog  of  moderate  hxza.  According  to  the  various 
nbservon*,  the  chief  symptoms  induced  by  poisonous  doses  in  the 
batracbinn  nre  muscular  quietness  and  weakness,  with  disturbance  of 
rofipiration,  succeeded  by  a  stage  of  violent  tetanic  convulsions,  ending 
in  general  paralysis  and  death  by  asphyxia,  the  heart  beating  after  the 
cessation  of  respiration,  although  evidently  much  affected. 

Joh&nnsen  denies  that  thoro  are  any  true  convuUions  produced  In 
the  frog  by  caffoino,  but  merely  a  rigidity,  muscubir  in  ita  origin  and 
vory  closely  allied  to  that  pnxiuced  by  heating  a  muscle, — 1>.,  to  post- 
mortem rigidity.  Pratt,  however,  previous  to  the  publication  of  the 
paper  of  Johannsen,  hail  very  clearly  recognized  tbo  existence  both  of 
this  muscular  stiftiess  and  of  convulsions,  and  had  pointed  out  the 
differences  between  the  latter  and  thuse  of  Btryebntue,  differences  which 
are  the  result  of  the  peculiar  condition  of  the  muscles  in  caffeine- poison- 
ing. Ho  says,  "  At  the  commencement  there  is  the  usual  rapid  action 
and  abnipt  contraction  of  the  muscles ;  bat  as  the  phenomena  go  on, 
the  muscles  seem  to  act  sluggiifhly,  requiring  quite  an  i^te^^'^l  to  con- 
tract and  relax,  .  .  .  the  spina)  cord  having  to  deal  with  muscles  ml- 
ready  much  contracted  by  the  local  action  of  the  poison  on  their  fibrea" 
Moreover,  I^even  Que.  cit.^  p.  182)  destroyed  entirely  the  lower  third  of 
the  spinal  curd  in  a  frog,  and  atlminislored  caffeine,  when  the  charac- 
toriatio  convulsions  appeared  in  the  upper  two  thirds  of  (he  animal,  but 
not  in  the  lower  third. 

Pratt  includcil  all  the  tissues  of  a  frog,  except  the  spine,  in  n  tight 
ligature  just  above  the  bifurcation  of  the  aorta,  and  administered  caffeine, 
when  the  anterior  logs  Iwcamo  very  stiff,  and  had  also  occasional  severe 
convulsions,  in  which  the  hind  legs  participated,  although  between  the 
paroxysms  they  were  perfectly  relaxed,  lie  also  noted  in  a  number  of 
experiments  that  the  hind  legs  became  veiy  rigid,  but  not  oonvulHod, 
after  the  lower  portion  of  the  spinal  cord  had  been  removed  and  the 
animal  poisoned. 


JEMEDIES. 


Bucltheim  and  Eisenmengcr  (quoted  by  Suhmiedtiberg)  corroborai 
the  mu8c-ular  changes  nnteil  by  Johanuaou,  but  insieit,  with  Pratt, 
there  are  aUo  true  norroue  convulaionB.  O.  Sohmiedeberg  (^Arckiv 
JSxper.  Pathol,  und  Phann.,  Bd.  ii.)  bolioves  that  ho  haa  reconciled  tb 
differences  of  obsoi'vations  by  finding  that  the  alkaloid  acta  much  mi 
powerfully  upon  tbo  muscles  of  Rana  tomporaria  than  upon  those  of 
Rana  eisculontai  bo  that  a  dose  of  calTeine  which  causes  intenae  general 
muscular  stiffness  in  the  former  produces  in  tbo  latter  only  trae  coa- 
vulsions,  the  convulsions  in  R.  temporaria  being  prevented  or  masked  by 
the  disorder  of  the  muscles.  The  most  recent  researches  (B.  Leblond, 
Za  Caffeine,  Paris,  1883 ;  W.  Filehne,  Arch.  /.  Anat  uud  Fht/siot.,  1886) 
indicate,  however,  that  the  dilTei-eucos  depend  to  some  extent  upon  tha 
size  of  the  dose,  but  iu  still  greater  degree  upon  variations  in  the  sea- 
eitivcness  of  individual  frogs;  thus  Kobert  {Arch./.  Exper.  Path.  u. 
Pharm.,  xv.)  found  that  frogs  of  the  same  spceica  are  very  much  mort 
susceptible  in  the  spring  than  in  the  autumn.  The  rigidity  and  paralysis 
are  muscular,  and  the  elaborate  studies  of  Leblond  appear  to  prove  tha; 
there  are  two  stages  (aa  in  veratrinc-poisoning)  in  the  action  of  caffeine 
upon  the  ft-og  muade, — a  primary  stage,  with  exaggerated  muscularez- 
citability  and  a  tendency  to  prolonged  tetanic  contractions  and  momen- 
taiy  stimulations,  and  a  ftnal  stage  of  rigidity  and  loflt  excitability. 

The  action  of  caffeine  upon  the  muscle  is  readily  demonstrated  by 
throwing  the  isolated  gastrocnemius  of  the  frog  into  a  one-por-cent.  or 
even  a  weaker  solution;  in  from  two  to  three  minutes  tbo  muscle 
bccumcs  contracted,  Hwollon,  round,  stiff,  and  unable  to  respond  to  lh» 
galvHTiic  current.  That  it  is  the  muscle-fibre  that  is  affected  is  shown 
by  the  experiments  of  Pratt  and  Voit,  already  quoted,  in  conjtmction 
with  one  in  which  Pratt  found  that  when  an  isolated  muscle  was  aookfed 
in  a  Boluti(»n  of  curare  until  the  nerves  were  killed,  und  then  thrown 
iuto  a  solutiun  of  caflTeine,  the  uaual  rigidiiy  was  developed.  JohnoDsen 
(loc,  cit^  p.  23)  states  that  when  a  muscle  under  the  microscope  is 
touched  with  cufleino,  its  fibres  can  be  seen  to  contract  half  their 
leiigth ;  and  Paschkis  and  Pal,  in  a  series  of  elaborate  experiments 
(Med.  Jahrttucher,  188G),  found  that  caffeine,  theobromine,  and  xanthine 
first  augment  and  then  destroy  the  contractility  of  the  frog's  muscle 
with  which  they  arc  brought  in  contact.  Caffeine  (tnineth3-Uautbiue)> 
was  the  strongest ;  theobromine  (dimethylxan thine)  the  next  in  power; 
xanthine  the  wdakoAt. 

In  birds  poisonod  with  calfeine,  the  symptoms  (Brill,  loe,  eU^  p.  66> 
are  iri-ogular  movomonta,  apparently  to  some  extent  duo  to  ccrobral 
disturbance,  increased  rapidity  and  irregularity  of  respii-ation,  tiiias- 
modio  tremblings,  and  tetanic  and  clonio  convulsions,  with  paralytic 
phenomena.  In  mammals  the  results  of  the  toxtemia,  as  noted  by 
various  observers,*  are  restlessness,  hurried  respiration,  at  first  a  bligb 


•  l^T«a  (ArrHc^  rfe  Pifn'otofftt,  IMS;   Aioory  (Unton  itrtlirtit  iind  Saryieat  Awnut 
1^  I8SS);  PnU{fliJ.,  It.  ISettJi  AIM.  ItenirU  {l-MiUniyl,  Mciiirul  J^umal,  0«C.  ISi.t;. 


■k 


CARDIAC  STIMVLASTS, 


448' 


lowering  a^d  ftft«rwaraB  a  decided  elevation  of  tempemture*  (Alex. 
Bennett),  muaculur  wcaknos»,  tetanic  and  clonic  convuluiona,  incroaatn^ 
general  poreeis,  and  finally  death,  apparently  from  paralytic  arroet  of 
respiration.  There  is  still  a  good  deal  of  uncertainty  as  to  the  natu» 
of  the  convulsions ;  but  Amory  in  some  not  very  conclusivo  expori- 
menta  found  that  thoy  did  not  ocuur  bclo  v  the  point  at  which  bo  had 
diWdcd  the  cord.  If  this  result  be  correct,  the  convulsions  must  bo 
corcbral;  but  confirmation  is  lacking.  Usponsky  (^Reiehert's  ArcMu, 
lS6d,  p.  526)  has  fouud  that  forced  artificial  respiration  in  great  meas- 
ure suspends  the  convulsions-t 

Nervous  System. — ^Thero  is  no  evidenco  that  cafToino  exertfl  a  very 
marked  influonce  upon  the  corebrum  of  the  fVog,  or  even  of  some  of  the 
loivor  mammals,  unless  the  convulsions  induced  by  it  are  believed  to  be 
the  result  of  some  such  action.  In  certain  of  the  higher  animals,  ench 
as  the  cat,  it  of^en  produces  a  condition  of  almost  fVantio  cerebral  ex< 
citement.  In  man  the  increase  of  brain-power  produced  by  coffee,  tea, 
guarana,  and  other  drugs  containing  caffeine  and  the  allied  alkaloids  is 
undoubtedly  real,  and  we  must  conclude  that  caffeine  is  a  powerful 
stimulant  to  the  cerebral  cortex.  It  appears  to  me  to  be  onr  most  certain 
and  effotilive  stimulant  of  the  nerve-centres  connected  with  the  intel- 
lectual (\inotions.  Those  centres  whose  function  is  consciousness  are 
greatly  stimnlated,  and  wakefulness  results,  while  again,  in  contrast 
with  opium,  caffeine  increases  the  activity  and  power  of  the  reasoning 
facnitics,  at  least  as  much  as  it  does  that  of  the  tmngiiiation.  Coffee 
prepares  for  tlio  active  work,  both  mental  and  physical,  while  opium 
leads  its  votai-ies  among  the  reveries  and  dreams  of  a  poet. 

The  convulsions  produced  in  the  frog  by  caffeine  seem  to  be  spinal. 
Both  Pratt  and  Lcblond  have  found  (hat  section  of  the  cord  high  up 
does  not  prevout  thorn,  so  that  they  are  not  cerebral ;  while  in  Pratt's 
experiments,  as  well  as  in  those  of  Levon,  destruction  of  the  spine  pre- 
vented their  development  The  conclusion  seems  established  that  In 
the  ftx>g  caffeine  acts  as  a  motor  spinal  stimutarU  and  also  as  a  musde- 
poison.^    The  physical  restleesneas  and  tremnlonsnoBs  produced  in  man 


*  Altetilioti  hu  reoMitljr  be»n  eftlled,  Mp««l»tlj  b^  ProfaMDr  BIrb,  U  tbe  atfecta  of  e&ffvin* 
npOD  KBiiDftl  t«a>ponituTQ.  lla  itAtM  thftt  tniaaU  doatt  faftr«  no  vflTMt  upoB  lb*  huMf  Un- 
p*ntur« ;  Jomi  juit  mough  to  prodiic*  iligbt  toxio  ijrmptomi  oaoM  m  riw  of  ft.S*  C. ;  uoh* 
lir«  ilmwa  tMi»»  an  eloratioa  uf  I'  to  1.5**  C,  tb«  m»stiunin  being  raaobxl  In  OOC  to  two  hoorat 
4o*M  trhicb  t«|iM]j-  kill  bnre  Terr  Utila  effect  upoo  tb«  t«<np«nt«r«  [Ank,/.  Sxftr,  patk.  u. 
fknm:.  It.  3t). 

t  In  nn  elaborate  iwiH  of  DKperimeatA,  Dr.  BenseU  (Brilitk  Ueiiieal  Jonmal,  1ST4I 
fiHind  thai  tbo  uinlinuui  faul  cIqim  of  lb«  poison  Tor  the  c«t  and  Iba  nbbll  wna  n  llttia  orw  • 
frain  for  tbe  pou&il,  fivo  aol  a  balf  graiiu  being  rw|air*d  for  a  flr*-poiud  ukimkL. 

I  Al«t.  0«nn«ll  bna  branght  forward  Iha  lb«orj  (Jo«.  etV.,  Mid  ttrtlitk  iittlit*lJ«mtm^ 
InT-l)  that  caSetn*  [wral^tM  th«  poMuior  eolumc*  of  tbo  oord  without  affveting  tfa«  astari«r 
M>DRin»i  but  bi*  ovtilDtiee  «|>|>«ura  tu  ma  iu^ul&cient  to  pro**  bis  oonduiiao*.  U*  gronodt 
bit  b«li«f  obivfljr  on  floding  that  io  poUonvl  frogi  and  rabbiti  gilTanlndun  uf  lli«  pMt«rtar 
nolumna  uf  ibe  etpMod  oord  produoed  •itb«r  do  Btutcutar  cootHctloni  or  onl;  inch  u  w*r« 
Tnjniacb  Boro  foeble  tban  tboiopravokvd  hy  galvaniMlloaoJ  tbonntorlor  oolnnM. 
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by  exoeaairo  dosoa  of  coffee  and  tea  Are  probably  rather  epinal  than 
cerebral. 

The  meter  nerves  appear  not  to  be  affected,  einco  Alox.  Bonoott  ha* 
found  that  aftor  death  from  tbciae  thoy  retain  tholr  normal  a'jsccpli- 
bility,  and  Pratt  surrounded  one  crural  nerve  of  a  frog  with  a  paste 
^■of  tbelne  and  water,"  and  irritated  the  spinal  cord,  when  botk  legs 
roapondcd  with  uniform  alacrity.  Bennett  also  tied  the  crural  artery 
of  a  n-og,  poisoned  it  with  the  alkaloid,  and  found  that  Irritation  of 
liio  cord  produced  equally  active  contractions  in  the  two  legs.  Upon 
the  sensory  nerves  it  is  aiHrmod  that  the  poison  acta  more  decidedly. 
The  chief  evidence  is  furnished  by  Pratt,  who  found  that  when  the  Icfl 
sciatic  nerve  of  a  frog  was  surrounded  by  a  paste  of  thoioo  and  water, 
after  ten  niiuutes  inntatlon  of  the  right  foot  produced  roflox  move- 
Tncnts,  while  irritation  of  the  leA  foot  failed  to  elicit  any  reaponso. 
Leblond  has  noted  marked  hyperst^thesia  in  the  fW>g,  and  Rumpf 
affirms  (^Schmidt's  JakH>.,  Bd.  cci.  p.  123)  that  increased  sensibility  of 
tbo  skin  can  bo  demonstrated  in  man. 

Circuiation. — CaiFeine  has  a  direct  influence  upon  the  heart,  aUhou|;h 
that  riscns  continues  to  beat  in  animals  poisoned  by  the  drng  aftor  the 
ceissation  of  respiration.  According  to  Voit  (qnotod  by  Brill),  in  the 
frog  the  rapidity  of  the  cardiac  pulsation  is  at  first  increased,  but  the 
pulsations  become  slower  and  slower,  and  are  accompanied  by  irregu- 
larity of  rhythm,  the  heart  finally  ceasing  to  act,  but  still  responding 
to  stimuli  at  a  timo  when  the  voluntary  museJcs  are  absolutely  dead. 
Fnik,  Stechlmann,  and  Johanneon  observed  that  caficine  first  increases 
and  then  lessens  the  frequency  of  the  cardiac  pulsations  in  the  frog. 
According  to  Johannsen,  the  lessening  of  the  frequency  comes  on  the 
more  quickly  and  the  more  powerfully  as  the  size  of  the  doAo  Is  in- 
creased. After  a  time  the  heart  begins  to  beat  irregularly,  with  short 
Intermissions,  which,  as  time  goes  on,  grow  longer  and  longer,  till  a( 
last  movement  ceases.  Johannsen  found  that  the  action  upon  the  cut* 
out  frog's  heart  was  the  same  upon  the  viscus  in  situ  ;  Loblond  confirms 
this,  and  states  that  the  heart  is  finally  arrested  in  systole;  so  also 
does  Dr.  Thoa.  J.  Mays  {Therap.  Qaz.,  1885,  i.  84). 

Anbort  and  ITaaae  {PJiugefi  Archiv,  v.  608)  find  that  the  acdon 
of  the  alkaloid  upon  the  pulsations  of  the  fh)g's  heart  varies  greatly; 
and  indeed  the  individual  experiraentfi  of  the  authors  previously  qnotod 
show  such  vnrintion.  This  is  confirmed  by  the  research  of  Dr.  Kio»- 
chiro  Maki  (^Inaug,  Diss.,  StraBsburg,  1884).  This  investigator  ex- 
perimented upon  the  cut-out  frog*a  heart  with  the  Williams  apparatus, 
and  found  that  the  pulso  was  variously  afl'ected.  In  most  of  his  ex- 
j>eriment8  the  arterial  pressure — i.e.,  the  heart's  work — was  markedly 
lessened,  but  in  a  few  cases  it  was  distinctly  increased.  In  the  seventh 
edition  of  this  work  it  was  aaid  that  the  evidence  thun  far  brought  for* 
ward  tndicnted  that  caffeine  exerts  a  double  influence  upon  the  fh)g*a 
heart, — in  smaU  doses  stimulating  it  and  increasing  its  rcorkf  and  in  larger 
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dotei  paralyzing  t/.  This  conclusion  seems  to  be  in  accord  with  tho  more 
receot  rescarcbos.  Thus,  Paul  Faval  {Thesis,  Lyon,  1887,  357)  fiuds 
thai  io  a  proportion  of  ten  centigrammes  to  one  hundred  and  fiAy 
gnunmes  of  artificial  blood  the  alkaloid  i-eioforcos  the  isolated  flrog's 
heart,  giving  its  cootractJonsmore  amplitude  nud  more  energy,  but  that 
stronger  doses  depress  the  heart,  and  iinally  arrest  it  in  diastole  ;  and 
Dr.  11.  C.  Beyer  {Am«r.  Jour.  Med.  JSci.,  July,  1886)  has  reached  similar 
conclusions  with  the  heart  of  a  terrapin. 

The  results  obtained  by  various  experimenters  upon  mammals  are 
in  their  general  appearance  contradictory,  but  are,  however.  I  believe, 
reconcilable.  In  attempting  such  reeouciliation  it  seems  better  to  dis- 
COflS  separately  tbe  effects  of  the  drug  upon  arterial  pro&auro  and  pulse- 
rato.  In  the  Aubcrt  and  llaase  {Pjlu^er's  Archiv,  v.  G08)  experiments, 
caffeine  usually  produced  pronounced  fall  of  the  arterial  pressure, 
mltboDgh  in  one  experiment  there  was  a  distinct  rise.  It  is  to  be  noted 
that  the  research  was  mado  with  onormous  doses  of  caffeine,  and  usually 
upon  dogs  under  the  influence  of  nai-cotics.  In  two  experiments  upon 
alcohoUxed  dogs,  Professor  Binz  (Archivf.  Exper.  Path.  u.  Pharm.,  ix.  36) 
obtained  a  pronounced  rise  of  tho  arturlal  pressure  ;  while  Maki  {Tnaug. 
2>ts«.,  Strassburg,  1884),  experimenting  upon  animals  under  the  influ- 
ence of  atropine  or  chloral,  obtained  aAer  large  doses  a  distinct  fall 
of  the  arterial  pre^sun*,  which  in  a  few  cases  was  preceded  by  a  rise. 
It  is  evident  that  the  method  of  research  employed  in  these  expert- 
mcntJi  makes  it  impossible  to  draw  any  very  positive  conclusions.  In 
normal  animals,  Leven  found  in  the  first  stages  of  caffeine-poisoning  a 
distinct  increase  of  the  arterial  pressure,  and  in  the  elaborate  experi- 
ments of  Professor  Rolchert  (^'fherap.  Gaz.,  1890)  it  was  noted  that  in 
ihe  normal  dog  caffi'ine  injected  into  the  jugular  vein,  in  moderate 
ftmount,  caused  a  primary  fall  of  pressure,  followed  by  a  rise  above 
ihe  norm,  followed  in  turn,  if  the  dose  had  been  large  enough,  by  a 
marked  fall  of  pressure.  Very  large  doses  of  caffeine  produced  a  per- 
Bifltont  fall  of  pressure,  ending  in  final  diastolic  arrest  of  the  heart.  It 
is  pl:ii'n  that  the  primary  fall  of  pi-e^suro  was  simply  due  to  the  caffeine 
first  reaching  the  heart  in  coucoutratcd  dose,  vet,  although  in  none  of 
the  experiments  waa  the  rise  of  pressure  very  groat,  unless  very  largo 
dovcawere  employed  it  occurred  almost  invariably.  Leven  asserts  that 
mfitT  bo  had  divided  the  pnoamogastrica  and  sympatbctics,  and  isolated 
the  heart  from  all  the  ncrvc-cent]*c9,  caffeine  slill  increased  the  arterial 
pressure ;  while  Professor  Itoichort  states  that  not  only  is  the  increase 
of  the  pressure  seen  when  the  animal  is  motionless  with  curare,  but  also 
aOcc  destruction  of  the  vaso-motor  centres  in  the  medulla  oblongata. 

The  evidence,  therefore,  seems  conclusive  that  caffeine  increases  the 
urteriai  pressure  independently  of  the  vaso-motor  ctntrts.  Professor  Reicbort 
believes  the  rise  to  bo  due  to  an  action  on  the  muscle-fibres  in  the  walls 
of  ihe  blood-vosstfU.  But  we  have  no  direct  proof  of  the  correctness 
of  this,  while  all  the  experiments  upon  the  frog's  heart  (sec  preceding 
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paragraphs)  iadicato  that  in  small  dose^  the  drug  acta  upon  the  heart  » 
a  direct  stimulant.  Nevortbelcas,  the  thuory  tbat  tbo  muaclo-fibi'e  id 
tbo  arterial  walls  shares  in  tbo  general  action  of  tUc  alkaloid  upon  ibc 
muscles  has  probability. 

In  the  advanced  etagee  of  caOeino-poisoaing,  both  the  heart  and  the 
vaso-motor  system  are  without  doubt  depressed,  bo  thai  the  cause  of  the  fall 
of  pretisure  is  duplex. 

In  regard  to  the  pulse,  Auberl  notes  aa  a  constant  effect  an  iacreaae 
of  tbe  pulse-rate,  and  this  appears  to  be  tbe  most  iVequent  result  pro- 
duced by  eafleiue ;  but  it  has  been  shown  by  Heichert  that  under  certain 
circumstances  thero  is  a  slowing  of  the  pulse.  Leven  asserts  that  tbe 
increase  of  the  pulse-rate  is  to  be  seen  after  isolation  of  tbe  heart  £tom 
the  nervous  eentros,  and  is,  therefore,  due  to  an  action  upon  the  heart 
itself,  a  conchision  which  is  in  accord  with  the  general  results  of  obser* 
vatious  upon  the  isolated  fi-ojj's  honrt,  and  is  contirmed  by  Keichert,  who 
believes,  however,  that,  in  addition  to  such  action,  there  is  paralyses  of  the 
cardio-inhibitory  controa,  both  in  the  medulla  oblongata  and  the  heart, 
Tbo  slowing  of  the  pulse  occasionally  seen  in  tbe  lirst  stages  of  tbe 
poison  iteichert  atiributeii,  with  probable  correctness,  to  a  primary 
stimulation  of  these  cardio-inhibitory  centres ;  tbe  alteration  of  the  pulse 
which  sometimes  occurs  in  ndvancod  poisoning  he  thinks  to  be  due  to 
ft  direct  action  of  the  drug  upon  tbo  heart. 

Diuretic  Action. — In  poisoning  by  caffeine  great  Increase  In  the  se- 
cretion of  urine  is  a  common  symptom,  and  the  statement  of  Professor 
(Jublor  {Jiull.  Thirap.y  xc.  i.  52.^),  that  the  alkaloid  is  one  of  our  most 
powerful  and  certain  diuretics,  has  received  abundant  confirmation. 
The  effect  of  the  drug  upon  healthy  men  would  indicate  that  in  dropsies 
it  does  not  act  simply  by  regulating  the  circulation  of  the  kidney,  but 
haa  also  a  distinct  effect  upon  the  renal  organ  itself.  That  thia  surmiM 
Is  correct  is  proved  by  the  experiments  of  W.  von  Schrdder  and  of  A. 
Langgard  (Centraibl.  f.  Med.  Wissen.,  1886;  also  Arch,  f.  Exper.  Path.^ 
xxii.,  1887),  who  separately  found  tbat  when  a  canula  was  inserted  into 
the  uroters  in  an  animal  whose  vaso-motor  system  was  completely  para- 
lyzed by  chloral,  injections  of  caffeine  into  the  circulation  caused  a  very 
great  increase  in  the  urinary  secretion.  Langgard  found  that  usually 
before  the  great  increase  of  diuresis  the  urinary  secretion  was  arrest(^ 
for  several  minutes.  This  ia  in  exact  accord  with  the  experiments  of 
Dr.  C.  D.  T.  Phillips  {International  Med.  Congress,  Washington,  1837) 
made  with  Roy's  oncometer.  It  was  found  that  immediately  after  the 
injection  of  a  small  dose  of  caffeine,  when  the  blood-pressura  was  cither 
slightly  depressed,  elevated,  or  unaffected,  the  kidney  underwent  a 
vory  distinot  contraction  of  its  volume,  which  lasted  for  two  or  even 
three  minutes  and  was  accompanied  with  great  lessoning  or  arrest  of 
the  urinary  secretion.  After  the  contraction  the  kidney  rapidly  ex- 
panded beyond  itA  original  bulk,  and  at  the  same  time  the  urinary 
Mcrntion  became  oxceasivo.     Those  various  oxpcrimcnta  provo  that  the 
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action  of  caffeine  apon  tho  renal  secretion  is  entirety  independent  of 
ita  influence  upon  the  general  circulation.  Dr.  Phillips'ri  facta  do  not, 
however,  an  lie  Reoms  to  think,  prove  that  the  dturemH  ie  caused  by  the 
tDcraaae  in  tho  flow  of  the  blood  to  tho  kidneys.  It  is  more  probable 
that  tho  condition  uf  tho  local  blood-veflselii  is  tho  result  of  tho  action 
of  tho  drug  upon  the  renal  Bocrultng  organ ;  onpectally  is  tliis  tho  ca»o 
Mnoo  Sehrddor  found  that  tbo  division  of  all  the  renal  nerves  did  not 
prevent  the  increase  of  the  secretion  undur  tho  action  of  eaflbino. 
Bomuso  the  secretion  from  the  uninjured  kidney  was  incruasod  much 
more  than  from  the  kidney  whose  nerves  were  destroyed,  Profossor 
Schrdder  believes  that  the  drug  increases  diuresis  by  acting  both  upon 
the  nerve-centres  and  upon  tho  secreting  structure  of  the  kidney.  To 
my  thinking,  however,  the  direct  injury  to  the  secreting  apparatus  of 
th«  kidney  by  division  of  tho  renal  nerves  is  sufficient  lo  account  for  tho 
dffllerenoo  between  tho  influence  of  tho  alkaloid  upon  tho  normal  and 
tho  opcratcd-upoQ  kidney,  without  nocossitating  tho  theory  of  a  two- 
Ibld  action.  Professor  Schroder  found  that  there  was  an  iocruaso  not 
only  of  tho  liquid,  but  also  of  tho  solids  of  tho  urino. 

The  enormous  use  made  by  mankind  of  substances  containing  caffeino 
indicates  that  in  somo  way  it  h  directly  of  scn-icc  in  tho  wear  and  tear 
of  daily  life.  It  ia  not  probable  that  any  of  the  caffeine  is  assimilated^ 
but  it  is  thought  by  some  authorities  to  check  very  greatly  the  elimi- 
naliou  of  nitrogen,  or,  in  other  wordi^,  to  losseu  the  waste  of  tissue.  This 
subject  was  laboriously  investigated  by  Julius  Lehmann  in  1853,  and 
hy  V.  W.  Bockcr  in  1354,  and  earlier.  Br,  Lohinanu  found  tbut  the 
exhibition  of  six  grains  of  calTeine  daily,  the  regulated  diet  being  urn. 
ftirm,  diminished  the  elimination  of  urea  from  twelve  to  twenty  per 
cent.  Upon  experimenting  with  the  ompyroumatic  oil  of  coffee  he 
round  that  it  lessened  even  to  a  proportionately  greater  extent  the 
olimJnation  of  urea,  and  also  acted  very  jwwcrftilly  in  producing  sleep- 
lessness, so  that  the  favorite  beverage  is  by  no  means  dependent  upon 
its  contained  caffeine  for  all  of  its  activity.  Dr.  Bdcker  published  his 
rossorchoe  on  coffee  in  1849  {^Bcitrage  zur  Ifeilkundg,  Bd.  i.),  but  I  have 
Dover  soen  any  abstract  of  tho  article,  other  than  the  statement  that 
bo  found  that  the  drug  causes  diminished  elimination  of  urea.  His 
investigation  of  the  effect  of  tea  was  most  elaborate  and  laborious 
(^Arehiv  der  Vereins  pir  Oemeins.  Arbeiten  z.  Fdrderung  d.  Wiisen.  Ueil- 
kunde,  Bd.  i.  p.  213).  Ho  analysod  the  fmcos,  the  urine,  and  the  prod- 
ucts of  respiration,  and  found,  a  similar  diet  being  maintained,  that 
tcA  did  not  affoct  sensibly  the  elimination  of  carbonic  acid  frum  the 
iuDgs,  but  did  very  docidodly  diminish  the  excretion  of  urea,  and  also 
of  nitrogenous  matters  in  tho  fmcoa.  He  then  tried  abstaining  from 
food  for  periods  of  thirty-six  hours,  with  and  without  the  use  of  tea, 
%r1th  results  perfectly  in  accord  with  those  just  stated.  Tho  resiJls 
obtained  by  various  experimenters  are  singularly  discordant.  Henri 
Hoppo  {Deutsche  KUnik,  I8S7),  in  oxporimonts  upon  a  dog,  found  that 
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(toffee  dimiDiaheft  very  Hlij(htly  the  nroa-oli  mi  nation,  but  greatly  in- 
creased the  output  of  carbonic  acid.  In  r^ard  to  uroa,  Rabuteau  and 
hiii  pupil  Eurastratiade,  working  with  ooffoo  up<in  men  and  dogs,  oIk 
luined  roBuIta  similar  to  those  of  Bdckor  (Comptes-IUndut,  1870,  Ixxl 
426,  732),  as  did  also  Hammond  in  this  country.  On  tho  other  hand, 
C.  G.  Lchmann  {Lehrb.  d.  Pky&iolog.  Cfiemie,  Bd.  i.,  Loipsic,  1812),  Voil 
{Untersuckungen,  Municli,  1860),  and  Houx  (.-ircA.  de  Physiol.  Nona,  et 
Path^  1874,  i.  592)  found  that  catTuino  or  coffoo  sensibly  increaaoe  tho 
elimination  of  urea,  or,  in  those  accustomod  to  tho  daily  use  of  ooflee, 
has  no  influence. 

In  a  long  eeries  of  exporimonta  upon  dogs  by  MM.  Conty,  Guinunua, 
and  Niobey,  it  is  affirmed  as  a  uDifurm  result  that  the  use  and  assimi- 
lation of  nitrogenous  food  wero  greatly  increased,  that  tho  carbooic  acid 
and  oxygen  in  the  blood,  were  markedly  decreased,  and  that  Lbo  pro- 
porliuu  uf  sugar  and  of  urea  in  tho  blood  was  notably  increased  (^Oompta- 
Jiendua  Sec.  BiiA.,  v.  biG  ;  Comptes-Rendus  de  CAcad.^  xcix.  86). 

In  the  face  of  so  much  coniradictiou  it  is  porhii]j«  wisest  to  reserve 
opinion,  but  it  does  seem  as  though  the  present  ovidonce«  warranted 
the  conclusion  reached  by  E.  Pcrisot  {T/uisis,  Farts,  1890)  that  tho 
action  of  caffeine  upon  urea  oliminatiou  and  upon  protoplasmic  change 
is  lzicoD»tunt,  and  not  direct  and  pronounced.  It  is  true  that  in  a 
long  series  of  vury  elaborate  calori metrical  exporioicnte  performed  by 
Professor  K  T.  Buichort  {J^ew  York  Mid.  Joum.,  April,  1890}  it  seems 
to  have  been  proven  that  caffeine  increases  the  heat-prod  uc  I  ion  as  well 
as  tho  heat-dissipation,  and  that  of  those  phenomena,  the  increase  of 
the  heat-prod uctioa  is  probably  primary.  This  result  is  in  accord  with 
that  uf  WiUiuhn  Heerluiii  {Inauif.  Diss.,  Bonu,  1802),  who  found  marked 
incruasc  in  llie  t-uusuuiptiuu  uf  oxygen  and  furmutiou  uf  carbonic  acid 
produuud  under  the  iufluencu  of  caSeiue.  I^uverlhelcsi^,  tbeso  uuitvU 
results,  if  thuir  accuracy  be  accepted,  do  not  show  that  dostruclive 
mL'tamor[jhosis  uf  nitrogenous  lis^uu  ts  increased  by  cafleine,  but  only 
that  there  is  an  increased  dcMtructiou  of  car  bo  hydrates. 

Elimination. — Hichard  Schoeider  {Ueber  der  Schtcksal  dea  Qtffemt, 
etc.,  Borpat,  1884)  found  that  catfeine,  when  taken  in  therapeutic  doses, 
is  entirely  destroyed  in  tho  system,  and,  when  in  toxic  amount,  is  par- 
tially destroyed  and  partially  eliminated  by  the  kidneys ;  but  it  is  not 
at  all  imposKible  that  it  will  be  eventually  found  that  the  unchanged 
alkaloid  escapes  through  various  cbnnnols  in  its  entirety. 

Sitmmary. — Caffeine  is  a  powerful  Kiimulaut  to  those  cells  of  the 
cerebral  cortex  which  are  functionally  connected  with  conscioosness 
and  intelltH'tual  action.  It  is  al^o  mildly  stimulating  to  the  respiratory 
centres  and  probably  to  tho  motor  cells  of  the  Kpiiial  cord,  but  seems 
to  be  without  action  upon  tho  nerve  trunks.  It  is  a  powerful  muscle 
poison,  at  tirat  producing  a  condition  in  which  there  is  exaggerated 
muiiculur  oxcitubillty,  with  a  tendency  to  tetanic  contractions  upon 
momentary  sttmulntion,  and  afterwards  a  stage  of  stiffness,  weakness, 
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and,  finally,  lost  excitability.  It  is  a  mild  atimnlant  to  the  circulation ; 
prob:ibly  bj'  virtue  of  its  relation  to  the  muselc-fibrcH  it  increases  iho 
cardinc  tbreo  and  perhaps  altw)  directly  contracts  the  arterioles.  Tq 
ovordoso  it  depresses  the  circulation,  probably  acting  both  upon  tho 
heart  and  tho  blood-ve»HcU.  It  ia  absorbed  with  rapidity,  and  is,  at 
least  in  part,  otiminatcd  through  the  kidnevH,  upon  whoHo  soci-ctiDg 
etriicturo  it  exerts  a  marked  siimulaiing  influence.  Although  the  evi- 
deuce  is  contradictory,  it  does  not  at  prci^ent  writing  appear  probablo 
that  cnneinc  has  any  distinct  specttin  influence  upon  pi*oio)ilasnnc  nutri- 
tion, although  it  does  appear  to  directly  increase  tho  production  of 
carbonic  acid  and  of  animal  heat. 

Tbekapedtics. — In  accordance  with  its  physiological  action,  cafToino 
is  employed  in  practical  medicine  as  a  corobral  and  caixiiao  stimu 
taut.  It  is  oUoa  taken  to  produce  wakefulucbs  and  increase  the  power 
of  labor  during  oxcessivu  work.  It  is  a  valuable  rtimody  for  the  relief 
of  migraine  and  other  furms  of  nervous  hi-adaches,  in  wblcb  its  offccta 
are  sometimes  man'eUous,  although  more  oRen  it  fails  to  accomplish 
good.  To  predict  in  any  case  what  its  influonco  wilt  be,  in  the  prosont 
,.atat«  of  our  clinical  kuowludgo,  is  impossible;  but  tho  romcdy  may 
^always  be  tried  in  safety  in  the  dose  of  fivo  grains,  taken  when  the 
paroxysm  is  coming  on,  and  rupoated  in  half  the  quantity  onco  in 
forty  minutes  if  necessary.  In  opium-poisoning ^  either  in  tho  foi*m  of 
uniimitod  quantities  of  a  strong  decoction  of  coiToe  or  of  the  alkaloid 
Itself,  it  ia  a  standard  remedy,  but,  so  far  as  I  know,  Dr.  J.  Uugbos 
Bennett  {Brit.  M^.  Journ.,  187-1,  p.  697)  has  made  tho  only  attempt 
rlo  eetablish  by  exaat  experiments  tho  assorted  antagonism  of  caffeine 
and  opium.  Thai  observer  found  that  the  exhibition  of  from  four  to 
four  and  a  half  grains  of  caffoino  would  bato  a  proportion  of  cats 
poisoned  with  the  previously -ascertained  minimum  lethal  doao  (1]-  gr.) 
of  morphine.  Several  of  tho  cats  which  had  thus  been  Mtved  Hucuumbed 
some  days  ai\crwards  to  one  aud  seven-eighths  grains  of  morphine. 
The  caSoino  was  powerlose  to  save  animals  to  which  larger  dosoa  of 
the  narcutlc  had  been  given:  so  tha*'  it  is  fair  to  conctudo  that  caffline 
is  within  narrow  limits  antagonistic  to  the  narcotic  alkaloid. 

I  have  had  no  experience  with  the  um  of  caffeine  as  a  general 
stimulant  in  acute  adynamia,  but  various  French  authors  recommend 
the  romcdy  very  highly,  aud  Dr.  II.  lluchaitl  {^BuU.  Soc.  Med.  iW/>, 
Foria,  1890)  especially  commeuds  it  in  typhoid  fever,  claiming  that  it 
relieTM  not  only  tho  adynamia,  but  also  acts  as  an  antipyretic,  and 
through  its  diuretic  influence  is  especially  U8ei\il  when  the  urine  ia 
scanty  aud  albuminous. 

CalTciuo  is  very  valuable  as  a  cardioo  stimulant  in  the  treatment  of 
all  forms  of  heart- failure.  When  given  to  healthy  men  il  docreoMa  tha 
rato  and  markedly  increases  tho  force  of  the  pulse.  The  original  slate* 
munt  of  rrolosaor  Gubler  (^Suitetin  Therap.,  xci.  523)  that  it  acts  as  a 
powerful  diurutio  is  also  undoubtedly  correct    The  indications  for  iCa 
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emploTment  are  prootsoly  those  which  call  for  the  use  of  digiuUi 
differs,  however,  iVom  thnt  drug  in  the  promptness  and  fUgaciousn 
of  ita  notion,  And  in  being  a  more  certain  diuretic.  It  is,  tberefon^ 
especially  useful  when  there  are  pronounced  dropaical  symptonu.  Id 
chronic  Bright'i  disease  it  is  often  of  service,  especially  in  the  latter 
Rtoges,  when  there  is  marked  cardiac  failure.  In  acute  Brigbt's  dideiise 
it  should  be  employed  with  caution,  if  at  all  It  is  superior  to  dtgiulia 
in  never  disagreeing  with  the  stomach  and  in  having  no  distinct  camu- 
tative  tendency.  In  some  cases,  however,  it  produces  obsti&ato  waks- 
f\ilne8«,  and  I  have  occasionally  found  It  necessary  to  give  it  solely  io 
the  early  part  of  the  day.  It  is  usually  best  to  commence  with  a  d»Q 
of  four  grains,  given  twice  daily,  increased  if  necessary  to  twenty  or 
twenty-five  grains  a  day.  Fur  internal  administration  tho  so-callod 
citntto  of  cafToino,  which  is  oSicinal  in  the  British  Pharmocopceia,  if> 
superior  to  the  alkaloid  itself,  as  more  soluble.  When  great  prompt- 
ness of  action  ia  required,  as  in  cases  of  sudden  coUapse  or  of  surfilen 
cardiac  failure,  the  hypoilcrmic  "iiMe  of  caffeine  suggeate  itself.  VDfor- 
Innately,  the  ordinary  salts  are  decomposed  in  the  presence  of  water, 
and  are,  therefore,  ineligible  for  hj-podermic  use.  The  double  bensoate 
of  soiliiim  and  cnffuino  has  been  proposed  as  moderately  stable  and 
IVee  fVom  irritating  properties.  One  equivalent  of  salicylate  of  sodium 
(160)  will  also  cause  the  solution  of  one  equivalent  of  caffeine  (344), 
and  the  following  formula  has  been  ooramendcd  by  M.  Tanret  for 
hypodermic  use:  Salicylate  of  sodium,  31  parts;  caffeine,  40  ports, 
distilled  water,  60  parts. 

ToxiouLOii Y. — ^Tho  only  case  of  poisoning  by  caffeine  I  have  met  with 
Ib  reported  by  Dr.  C.  H.  F.  Routh  (London  Lancet,  1883,  i.  680).    An 
adult  took  ft  dvachm  of  the  pure  citrate.    The  symptoms  developed  *i 
once;  they  were  burning  in  tho  throat,  giddiness,  faintncss,  nausea, 
numbness  and  tremors  of  tho  extremities,  pain  in  tho  atommch  and 
bowels,  profVise  diuresis,  and  finally  collapse,  with  great  cardiac  oppre^ 
eion  and  icy  extremities.     Consciousness  was  not  impairad,  and  tha^| 
was  no  headache  until  the  patient  began  to  recover.     In  a  case  reported 
by  Dr.  Curschmann  (Deutsche  Klinik,  1873,  377),  a  woman,  in  order  to 
produce  an  abortion,  took  a  decoction  made  from  about  eight  ouncoe 
freshly-roasted  coffee.    Two  hours  later  she  was  found  in  a  condition 
great  anxiety,  with  a  sensation  of  intense  need  for  air ;  she  was  exceed- 
ingly restless,  and  coniinunlly  attempted  to  got  up  ft-om  hor  chair,  but 
was  powerless  to  do  so.    All  the  extremities,  but  especially  the  bands, 
were  affected  with  very  pronounced  choreic  tremors.    She  know  persons 
and  ber  surroundings,  but  her  eorebrntiou  was  very  much  affected,  and 
the  next  day  she  remembered  nothing  that  had  happened  at  this  time. 
The  respiration  was  quick,  twenty-four  and  twenty-fivo  per  minute,  and 
abort;  the  pulse  one  hundred  and  twelve;  the  heart-beats  very  strong, 
even  violent.     One  hour  after  tho  ingestion  of  the  dose  violetit  dinrrhcca 
sot  in,  and  continued  until  the  next  day.    Tho  passages  were  very  t 
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and  wfttcry,  with  but  little  violent  pain,  bul  muoh  teneamua.  There 
was  also  marke<l  tenepmun  of  tho  blatjtler.  Tho  iirino  was  greatly 
iacrcasod  in  quantity,  with  the  tipcx'ific  gruTtty  of  lOU. 

CONVALLAEIA.    U.S. 

In  1859,  G.  F.  WaU  diMcovored  in  the  Uly  of  the  vtilky  {Convallaria 
mt^liSy  the  rhixomo  aiid  roots  of  which  aro  officinal)  two  aclivo  sub- 
etancoa,  Convallarin  and  Convallamarin.  Of  these,  the  first  it)  crys- 
talUne,  tnsolublo  in  water,  and,  according  to  Dr.  W.  Harme  (Schmidt's 
Jahrb.y  Bd.  cxxxiv.  S.  166),  when  taken  in  do3G«  of  threo  or  four 
grains,  act«  as  a  simple  purgative.  Tho  glucoaide  couvullamariu  ia 
soluble  in  wulur,  and  is  the  principle  to  which  tho  plant  owes  ita 
action  upon  the  circuhition.  Alarme  found  that  it  kills  by  a  direct 
oction  upon  the  heart,  au<l  In  moderate  dosos  fir»t  slows  and  then 
quickens  tho  pulse :  previous  division  of  the  vagi  did  not  interfere 
with  the  development  of  these  phenomena.  The  chief  studic-i  upon 
tho  physiological  and  therapeutic  action  of  tho  lily  of  tho  valley  are 
those  of  Frofossor  Grormain  S^  (J9uU.  de  VAcad.  de  Med.,  Ko.  27,  188S, 
p.  767)  and  of  S.  Isaow  (Hoffmann  und  SchioaWe's  Jahrb.,  1883,  ISU, 
from  tho  RuBsian).  Professor  S6e  finds  that  in  the  dog  it  first  alowb 
tho  action  of  the  hoart  and  increases  the  blood -pressure  docidedly,  the 
respirations  at  the  same  time  becoming  fuller  and  a  little  less  frequent. 
If  a  toxio  dose  has  been  given,  the  heart's  beata  become  very  rapid  and 
irregular,  the  arterial  pressure  still  being  much  above  normal ;  finally 
the  pressure  begins  to  fall,  the  cardiac  pulsations  to  grow  more  feeble, 
and  death  occurs  through  syncope.  It  is  stated  that  tho  pneumogastrio 
nerves  are  weakened,  but  never  paralyzed,  while  tho  general  nervous 
lystem  is  not  atTeoted.  In  man  the  aot'on  of  tho  drug  upon  the  cir- 
culation is  as  In  tho  lower  animals,  and  there  Is  said  to  l>e  usually 
pnHluced  proftise  diuresis  and  somotimos  purging.  In  Isaew's  ex- 
periments upon  frogs  with  convallamarin,  the  heart  was  arrested  in 
ventricular  s^-stole  by  two  milligrammes  of  the  pure  convallamarin, 
tho  frog  continuing  to  live  for  a  long  time,  the  remedy  soomingly 
having  no  effoot  upon  its  general  nervous  or  muscular  system :  iso* 
lating  the  heart  faod  no  effect  upon  tho  action  of  the  poison.  In  the 
dog  the  pheujmena  of  convallamariu-potsoning  were  as  described  by 
Professor  S^,  it  being  further  noted  that  tho  pneumogastrics  were  not 
affected,  that  tho  pulse  was  oflon  dicrotic  during  the  stage  of  rapid 
cardiac  action,  and  that  tho  final  arrest  was  diastolic,  tho  heart-muscto 
not  being  able  to  respond  to  the  most  powerful  galvanic  stimulation. 
Dr.  L  Olt  has  found  that  the  cardiac  arrest  in  tho  dog  is  systolic  (Ar- 
chives o/  Med.,  Fob.  1883).  lu  Drs.  Cose  and  Simon's  experimonta 
the  frog's  heart  was  rendered  stow  and  extraordinarily  fUU  in  Its  boat 
and  finally  arrosted  in  systolo  (Ball.  Gin.  TMrap.,  cv.  494).  G.  Lou- 
buctchcr  (2kiUchr.f.  Klin.  Med.,  vii.  5S2)  finds  that  convallamarin  pro- 
duces in  tho  frog  progressive  palsy,  with  cramp-liko  tremblings  and 
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death  fVom  eystoHo  cardiac  arrest ;  in  the  mammal,  violent  convul- 
siona  and  donth  fVom  diaHtolic  hoart-arreHt ;  that  it  slows  tho  heart' 
beat  in  tho  mammal,  and  caosos  arhythnitcal  contractions,  but  io  no 
doso  olovates  at  any  time  the  arterial  pressure.  The  evidoocc  seems  to 
be  so  oon tradicto ry  as  to  suggest  that  ditToront  observers  have  used 
dIfTcront  principles  under  the  one  name.  The  dUBcuIties  of  the  sub- 
ject are  rather  increased  than  diminished  by  tho  recent  rceoarchee  of 
X/Co  Lowonthal  (Thesis,  WQrzburg,  13S9),  who,  using  tho  samo  prepa- 
ration in  exactly  the  same  manner  and  dose  upon  different  frogs  of  the 
»aine  spocios,  obtained  diverao  results  which  ho  himself  was  at  a  loss 
to  explaia.  Tho  Russian  J.  ^atbanson  (Lond.  Med.  JUc.^  July  15, 
1887)  claims  that  tho  confusion  is  largely  due  to  tho  impurity  and 
lack  of  goauiaeaesa  in  the  products  mod,  oven  M.  M^ci*ck  bimsclf 
baving  admitted  that  his  commercial  convallamann  is  not  tho  pure 
principle.  Nathanson  found  that  convallarin  produced  in  man  when 
given  in  doses  of  0.06  to  0.13  gramme  three  or  four  time«  daily  only 
nausea,  diarrhoea,  and  gastric  pain ;  while  convallamarin  administered 
in  daily  amounts  gradually  increasing  fVom  0.03  to  0.3  gramme  reduced 
tho  rate  of  the  pulse  and  markedly  increased  the  flow  of  urine,  only  in 
very  rare  tasea  causing  nausea  or  vomiting. 

Tho  lily  of  tho  valley  is  said  to  have  been  long  used  by  the  nussiao 
peasantry  for  the  relief  of  dropsy,  and  in  1880  Drs.  Troiteky  and  Bojo- 
jawlcwftky  called  attention  to  it  as  a  valuable  remedy  in  cardiac  val- 
vular disease,  especially  when  associated  with  dropsy  {Vratsch,  1860, 
47).  Professor  See  recommends  it  in  palpitation  of  the  heart,  in  car- 
diac dilatation,  fatty  degeneration,  and  other  forms  of  cardiao  weak- 
nest),  also  in  valvular  legions  with  failing  hoart-powor;  in  a  word,  in 
the  class  of  cases  in  which  digitalis  is  now  used.  When  there  is  dropsy, 
its  very  positive  diurotic  action  renders  it  especially  valuable,  and  in 
some  cascA  it  purges  freely,  probably  through  tho  convallarin.  The 
value  of  the  remedy  has  been  contirmed  by  Professor  U.  Despltits 
(.7oum.  des  Sciences  Med.  de  Lille,  Oct.  1882),  and  by  several  other 
practitioners.  Although  condemned  after  ti'ial  by  i>r.  B.  Stiller 
(  Wien.  Med.  Woohenschrift,  Nov.  1882),  by  Pol  (CentralU.  f.  Tkerapie, 
1883),  by  Leyden  {Deutech.  Med.  Wochensehr,,  Feb.  1883).  by  Jacobi 
and  Lubilinski  (Sitzun^sb.  der  Vereins  fur  innere  Med.,  1883),  and  by 
G.  Leubuscher,  it  has  been  highly  praised  by  Professor  Sitvostrini 
{La  France  Med.,  October,  1883)  and  by  E.  Maragliana  {CentraWl  /. 
Med.  Wissens.,  1883,  p.  43).  Br.  E.  Sansom  (Lond.  Zancct,  vol.  i.,  1886) 
gives  08  the  result  of  his  experience  that  convallamarin  is  very  usefuJ 
in  mitral  stenosis  with  failing  of  tbe  heart.  Dr.  Mnrm6  found  that  the 
fatal  dose  of  convallamarin  was,  for  the  dog,  0.015-0.03  grammoi  for  the 
cat,  0.005  gramme ;  for  the  rabbit,  0.006-0.008  gramme.  Prafooaor  See 
gives,  of  an  aqueous  extract  of  the  whole  plant,  fVom  fifteeu  to  twenty- 
throe  grains  a  day;  Bojojawlewsky,  each  day  an  infusion  representing 
from  fifty  to  one  hundred  grains  of  tho  plant..    The  U.S.  Pharmacopoeia 
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recognises  only  a  fluid  extract  {Extractum  ConvaUar'ux  Fluidum),  the 
doee  of  which  is  from  five  to  fifteen  miDims.  Tiio  roaulta  bblaineiJ  by 
Xatlmnson  (:^ee  page  412)  show  that  great  cautiun  must  be  exot'oiflod 
ID  the  pructical  use  of  the  active  priaciples  of  convallaria. 

6TROPHANTHUS. 

TToder  the  names  of  Kombe,  Inee,  Oimye,  Pahoiiius  poison,  thero 
bare  reached  Europe  various  African  arrow-poiBons,  which  are  now 
believed  to  be  derived  from  one  or  more  specioH  of  the  tropical  genus 
Strophanthus, — apocynaceoua  climbing  shrube.  The  name  of  Stro- 
phanthua  Komb^  was  given  by  Sir  John  Kirk  to  the  tree  which  be  first 
identified  as  the  source  of  the  Kombo  poison  ;  but  botanists  are  at  present 
a^eed  that  the  spocios  ia  the  Strophanthus  hispidus  of  Do  C.  Lang- 
gaard  states  that  there  are  eighteen  species  of  the  genus,  nnd  that 
the  pods  of  at  least  two  have  entered,  eomntorco.  The  seeds  within 
the  pod  are  abundantly  provided  with  very  long,  deciduous  hairs,  which 
ar«  apt  to  bo  shed  within  the  pod  itself,  and  are  so  numerous  as  to 
weigh  nearly  as  much  as  the  seeds.  They  contain  an  intensely  bitter 
crystalline  principle,  strophantkin,  which  is  partly  soluble  in  watH»r,  and 
haa  been  shown  by  Professor  T.  B.  Fniscr  to  be  a  glucoside,  convertible 
by  sulphuric  acid  into  glucose  and  crystalline  strophanthidin. 

Phtbiolooicai-  AcTKiN. — In  the  healthy  man  strophanthus  in  suffi- 
cient dose  produces  fall  in  the  rate  of  the  pu1(>e,  with  increase  of  force, 
without  alteration  of  the  respiration,  but  if  the  doao  has  been  large 
enoDgh,  with  some  gastric  irritation  and,  according  to  Professor  Draecho, 
a  slight  fall  in  temperature.  In  Professor  Draseho's  oxporimente  the 
hypodermic  injection  of  fifteen  drops  of  the  tincture  induced  violent 
local  irritation,  repeated  vomiting  with  nausea,  pronounced  diuresis, and 
A  fall  of  the  pnlse.  Twenty  drops  given  by  the  mouth  decreased  the 
palse  thirty  beats. 

In  the  lower  animals  strophanthus  produces  symptoms  similar  to 
tboM  that  it  causes  in  man,  the  diurrhom  often  being  especially  violent. 
J^o  cases  of  human  poisoning  have  been  reported,  hut  after  fatal 
puisoning  in  the  lower  animals,  evidences  of  irritation  iu  the  gastro- 
intestinal  tract  are  usually  proseiil,  and  violent  irritation  and  even 
inflammation  of  the  secreting  stinictum  of  the  kidneys,  with  small 
bemorrhagtiB,haM  been  noted  by  several  observers.  Muiret  and  Combe- 
rnale  aWo  i^tate  that  the  blood-globules  are  frequently  altered,  and  the 
arine,  before  derith,  albuminous.  The  absenee  of  nervous  symptoms 
until  very  late  in  the  poisoning  shows  how  very  little  influence  stro- 
phanthus has  upon  the  nervous  coiiLres.  An  observation  upon  the  lower 
nnimuls  made  by  Mayenr  (Lille,  TTimis,  1S83)  and  by  Lemoino,  is  of  great 
pmotical  interest,  especially  since  similar  results  have  been  noted  by 
soTno  of  the  Gorman  authorities  in  man.  These  observers  found  that 
Lbe  strophanthus  has  the  tendency  to  accumulate  in  the  normal  system, 
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so  that  vrbcD  small  doses  are  given  daily  for  a  tcngtb  of  time,  after  a 
timo  violent  and  even  fatal  poisoning  reaultA. 

Tho  first  to  mako  elaborate  cxporimonts  with  stropbanthtLs  wis 
Professor  T.  R,  Fraaor  (Joum.  Anat.  and  Pfty«.,  vol.  vii.  p.  141 ;  sIbo  Brit. 
Med.  Journ.,  ii.,  1S85).*  Onc-twcuticlb  of  a  grain  of  the  extract  of  the 
Boeds  produced  in  the  (Vog  BtiStaesa  of  tho  limbs,  gradual  loss  of  reflex 
senaibility,  and  afler  a  tirao  complete  loss  of  voluntary  movement,  il 
respiration  continuing  for  a  length  of  time  after  the  cesaatioa  of  tb 
heart's  beat.  When  the  poison  is  brought  in  direct  contact  with  the 
niuKoleii,  its  influence  is  immediate,  and  when,  in  Fraser's  experiments, 
the  muscles  of  a  leg  were  protected  from  the  poisoning  by  tying  the 
arteries,  galvanization  of  the  nerve  caused  active  contractions  at  a  time 
whenrauBclea  elsewhere  failed  to  respond  to  any  irritation  of  their  nerves 
or  substance.  The  first  influence  of  the  poison  upon  the  muscular  fibre 
is  to  increase  its  tonicity,  and  when  tho  muscle  dies  it  does  not  go  into 
relaxation^  but  passes  directly  from  life  into  post-mortem  rigidity. 

The  confirmation  of  the  work  of  Professor  Frasor  by  recent  observera 
proves  that  strophaiithus  and  stropbantbin  are  violent  muscle-poisons. 
Tho  paralysis  of  voluntary  movement  and  of  respii-ation,  aa  asserted  by^ 
Bahadhuiji,  la  in  all  probability  due  to  the  action  of  the  poison  apoi 
the  muticlfs.  Bcath  probably  sometimes  occurs  through  respiratory,^ 
arrest,  but  usually  through  the  heart,  since  Langgaard  is  lu  accord  with. 
FruBcr  us  to  the  cause  of  death  ;  but  Mairet  and  Combemnte  declare  i  hey 
have  seen  a  primary  rcspirutorv  arrest.  Moreover,  according  to  the  last- 
named  observers,  the  respiration,  which  is  at  first  hurried,  is  usnally 
distinctly  slowed  before  the  fatal  termination.  Babadfaurji  states  that 
the  paralysis  is  preceded  by  a  stage  of  hyperesthesia,  but  has  not  hceo 
confirmed,  that  I  know  of,  In  tbis,  or  in  bis  further  assertion  in  oppo- 
sition to  Fraser,  that  the  motor-nerve  trunks  are  aflected.  M.  E.  Gloy 
states  that  a  solution  of  one  part  in  a  thousand  of  strophanthin  causes 
in  tho  rabbit's  eye  not  only  pronounced  myosis,  but  a  very  rapid  and 
durable  ansestbesia.  If  this  be  correct,  strophanthin  must  bo  a  sensory 
nerve  paralyzant,  at  least  when  locally  applied.  ^J 

Circulation. — Dr.  Fraser  proved  that  strophanthin  has  a  direct  aotiott^f 
upon  the  heart  of  the  fVog,  and  in  this  has  been  confirmed  by  Babadhuiji,  ^^ 
by  lluchard,  by  Reusing,  by  (jley  and  Lapicque,  and  other  observers. 
By  minute  doses  the  rate  of  tho  beat  is  lessened,  and  the  sise  and  forco 
of  the  aortic  pulse- wave  increased.  Reusing  found  strophanthin  to  bo 
about  twenty  times  as  strong  in  it^  influence  upon  tho  bolated  heart 
as  was  digitalin,  and  also  more  permanent  in  its  electa,  as  the  heart 
arrested  by  digitalis  could  be  rcstoi'cd  by  washing  out  with  frosh  serum, 
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*  It  hu  (Ido*  b«eii  pbyiloIoglull.T  ftudled  by  K.  N.  Bahadborji  (Brit.  tl*d.  J/mm.,  U., 
1887),  0.  Letnniiii!  { Campl.-RgnJ.  Son.  Btot.,  v.,  18)18].  OI07  And  Ufitequ*  (/tie/.,  IS8T),  Mklrvt, 
Cumbemale.  and  Groqvler  {Ihid.,  W.,  1987),  Lsbonlf,  «lio  Oloy  [Ihid.,  1S89),  laDggm^nl 
( IttrHu.  Klin.  Waekrik»t:h.,  KIT.,  ]8fl8),  Puobkil  »d4  7.«fll«r  {H^  Jakrh.  Wien^  I8S7| 
lOmttalh./.  Mtd.  H'Omm.,  isri.,  IBdS),  Henri  Hudiuil  {Pari*  TknU,  18S8}. 
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a  proooM  n-hich  had  no  influence  when  the  cardiac  arrest  was  duo  to 
strophanthin.  It  is  noteworthy  that  Fraser  and  some  oilier  Investigators 
have  found  that  the  iVog'fl  heart  is  arrL>8tod  in  systole,  whilst  Housing 
and  Uucbard  have  soen  it  atop  in  diastole,  and  Paul  Uert  has  noted  in 
the  cat  both  systolic  and  diaetolio  arrest.  The  muecle  of  the  fVog'a 
heart,  according  to  Fraser,  is  much  more  auscepttblo  to  the  influence  of 
Btruphimthin  tlian  ihv  voluntary  muscles,  and  passes  rapidly  into  poei- 
mortem  rigidity,  with  acid  reaction. 

The  c>ombiucd  testimony  of  Frasor,  of  Popper,  of  Gloy,  of  Pasebkia 
and  Zcruor,  of  Langguai-d,  and  other  invoatigators,  proves  that  moderate 
doie»  of  elropbnntbus  cause  in  niannnaU  proiiuuucod  rise  in  tlio  arterial 
pressure.  As  tiiia  occurs  as  well  in  curartzcd  (Gley)  as  in  normal  animals, 
it  must  l>o  duo  (o  a  direct  action  of  the  drug,  and  not  aocundary  to 
changes  in  thu  respiration  ;  after  ]Kiisonuu8  duse^  the  pressure  immo- 
diatciy  or  secondarily  falls  gradually  to  zero. 

Tbo  Bphygmogrophio  work  of  Paschkis  and  Zemor  show  that  the 
Btrophantfaus  influences  tbo  blood -prcesuro  in  man  as  it  does  in  the 
lower  animals.  Tbo  cause  of  tbo  rise  of  the  blood -pressure  is  not  fUIly 
made  out.  It  certainly  is  in  partdue  to  the  direct  stimulating  influcncoe 
of  tbo  drug  upon  Ibo  heart  itself,  but  wo  do  not  know  how  far  the  voseela 
are  affected.  Bahadhurji  assorts  that  thoy  seem  to  bo  contracted  under 
the  influence  of  tbo  drug.  Popper  found  that  section  of  tbo  sptanchnio 
nerve  of  tbo  corvical  spinal  cord  does  not  prevent  (he  rise  of  the  arterial 
pressure,  f*o  that  if  the  vessola  are  nfTected  it  is  probably  by  a  direct 
action  upon  their  musi-ular  cords.  In  Popper's  oxfrerimeuts  the  presauro 
in  the  pulmonary  artery  rose  much  less  than  that  in  the  aorta,  and  the 
pressure  in  the  veins  was  very  little  altered.  The  slowing  of  the  pulse  is 
probably  due  to  the  direct  uction  of  tbo  dnig  upon  tho  heart,  Paschkis 
and  Zemer*  having  found  that  in  tbo  dog  it  is  not  prevented  by  pre- 
vions  section  of  tbo  vagus ;  Puppor  states  that  in  the  advanced  poisoning 
there  is  peripheral  poral^'sia  of  tho  vngus  without  ultcration  of  the 
irritability  of  tho  accelerator  nerves.  The  immediate  caneo  of  the/oU 
of  pressure  is  not  known  ;  It  may  well  be  excessive  systole. 

J)iuT€iio  Action. — Although  several  observers  havo  fuilcd  to  notice 
an  increase  in  the  urinary  secretion  in  man  and  in  animals  under  tbo 
mflueuco  of  struphauthus,  yet  the  goueral  testimony  is  too  strong  to 
bo  gainsaid;  and  it  seems  established  that  strophantbus  acts,  nol 
only  in  cases  of  cardiac  disease,  but  also  in  healthy  men  and  auinmls, 
AS  a  powerful  diuretic.  This  indicates  tbut  tho  drug  bus  a  direct 
stimulating  influence  upon  tho  secreting  structure  of  tho  kidneys,  a 
conclusion  which  is  confirmed  by  tbo  renal  lesions  of  the  poisoning,  and 
also  by  tho  oncomotric  experiments  of  Dr.  Phillips,  who  found  the  size 
of  the  kidneys  not  affected  by  the  drug, — Ce.,  that  it  produced  no  pro- 
Qounced  congestion  of  the  kidneys. 


*  Tliwc  obMfvtn  lUta  thkl  sometiiBM  la  th«  DonB»l  ilog  th*  ilaw  pobt  wm  waoUBf. 
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Summary. — Rtrophantbus  is  primarilvamasolo-poison,  which,  unl 
locally  applied,  probably  has  little  or  no  iuQuence  upon  iho  norve-cent: 
or  the  nerve-tninkfl ;  which,  further,  has  relations  not  only  with  tha 
voluntary  and  the  cardiac  muacles,  hub  probably  also  with  the  muscular 
fibres  in  the  walls  of  the  vessels.  It  is  locally  irritating  and  stimulating 
to  the  gas tro-in test inal  mucone  membrane,  and  even  to  a  greater  degree 
to  the  BGcrottng  structure  of  the  kidne3T8.  The  active  principle  probably 
escapes  with  the  urine. 

TuKBAPECTics. — Strophanthus  haa  been  employed  by  a  sufficient 
number  of  careful  clinical  obsprvera  to  prove  it«  value  in  practical 
medicine.  The  indication!)  for  its  administration  are  precisely  similar 
to  those  which  call  for  the  use  of  digitalis.  In  casee  of  cardiac  weak- 
ness a  single  dose  usually  prodnces  in  from  half  an  honr  to  an  hour  a  fai 
in  the  frequency  of  the  pulso  with  a  distinct  increase  of  force,  effoc 
which  last  from  four  to  oiglit  hours.  The  general  testimony  is  that  it 
is  quicker  and  less  enduring,  but  less  certain,  in  its  action  than  is  digi- 
talis. It  would  seem  to  bo  especially  indicated  in  acute  collapse,  bot 
the  tincture  is  too  irritant  for  hypodermic  use,  and  I  bare  no  knowledge 
of  the  use  of  struphanthin.  As  a  diuretic,  both  \u  health  and  disease, 
fitrophanthus  seems  to  be  superior  to  digitalis,  and  will  probably  be 
found  of  especial  value  in  cases  of  pulmonic  (tden\a  or  of  severe  fjmnal 
dropsy  due  to  cardiac  disease.  When  given  in  overdose  it  producei 
burning  in  the  oesophagus  and  the  etomacb,  with  gastric  distress  and 
severe  vomiting.  It  is  not  likely  to  replace  digitalis  in  heart-disease, 
but  will  rather  be  used  as  a  succedaueum  when  a  very  imme-iiate,  t«ni 
porary  effect  or  a  temporary  change  of  remedies  la  required.  M. 
bringer  reports  three  cases  in  which,  adcr  the  remedy  had  been  used  i 
large  quantity  and  for  a  long  time,  eudden  death  from  B}*ncopo  ooo 
{Le  Bull  Mid.,  Jan.  22,  1888).  It  may  well  be  that  the  death  was 
directly  caused  by  tbe  stropbanthus,  but  it  is  more  probabl>  a  parallel 
occurrence  to  what  often  happons  in  advanced  cardino  disease  treated 
with  very  large  doses  of  digitalis  (see  page  398).  Zcmer  and  Loaw  (  Wten. 
Med.  Wochensch.,  1887)  bavo  onipluyod  stropbanthus  withallogod  BUceeM 
in  Basedow's  disease  and  in  Bright's  diseate,  and  they  consider  it  espe- 
cially useful  in  renal  afToctjons  with  focondary  failure  of  the  heart,  a  con- 
dition in  wbluh  I  have  seen  it  act  moat  advantngoonsly.  nothEiogcl  and 
Koralzowaki  (  Wien.  Med.  Bt.,  xi.,  1888)  and  Dr.  H.  Hnaa  {Deutsch.  Arrh. 
Klin.  Med.,  xliii.,  1SS3)  commend  It  highly,  not  only  in  chronio  bat  also 
in  acute  Bright's  disease. 

Tbo  tincture  {Tinctura  Strophanthi — 5  per  cent,  U.S.)  may  be  givro 
in  doses  of  from  five  to  ten  drops.  To  maintain  the  otToct  of  the 
drag  it  is  necessary  to  give  it  at  least  every  eight  hours.  Professor 
Fniser  found  that  a  solution  of  one  part  of  Btrophanthin  and  six  million 
partti  of  water  would  cause  systolic  cardiao  arrest  in  the  firog  in  about 
twenty  minutes,  and  Professor  Droaohe  has  used  it  in  doses  of  one 
milligramme  three  times  a  day;  but  the  purity  of  this  etropbantbin 
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is  doubtfVil.  Kothzio^l  and  Koralsewaki  state  that  dtrophanthin  acta 
perceptibly  in  five  or  t«n  minntefl,  and  ia  Btiperior  to  Ibe  tinctnre  of 
etrophantbus  in  being  more  oertain  and  much  leafl  apt  to  caase  disturb, 
anee  to  the  stomach.  They  giro  thn  dose  as  0.0002  to  0.0003  grammo, 
and  have  in  some  cases  administered  as  much  as  0.005  gramme  during^ 
twenty-fonr  hours.  Uniil  the  doso  ia  more  accurately  determined, 
strophaDthin  should  be  used  with  great  caution. 

SPABTEINB. 

Sparteine  is  a  liquid  alkaloid  obtained  t>om  the  Cylisus  Seoparius,  or 
common  broom  plant.  (Soo  Scopabtos.)  It  is  colorless,  of  a  penetrating 
odor  and  extremely  bitter  taste,  solabto  in  alcohol,  in  ether,  and  in 
chloroform.  Spmieinf  sulphate  (Sparteis*  Sitlphas,  XT.S.)  occurs  in 
colorless  prismatic  crystals  or  granulnr  powder,  IVeoly  soluble  iu  wat«r 
and  in  alcohol,  having  a  neutral  reaction  and  a  bitter,  slightly  salino 
taste* 

PHYstoixKiicAL  Action. — According  to  Huaemann  (JPfianzenstoffe)^ 
Mitchell  found  about  four  grains  of  sparteine  administered  to  the  rabbit 
to  CAU9e  a  very  short  stago  of  excitation,  followed  by  quiet  sloop  and 
death  in  three  hours,  while  in  SchrofTa  experiments  a  singlu  drop  pro- 
duced violent  convulsions  followed  by  muscular  weakness,  doprossioa 
of  the  heart's  action,  renewed  convulsions,  and  death.  The  more  recent 
researches  of  Do  Rymon,  Griffe,  and  otlient  show  that  there  are  two 
stages  of  sparleine-poisoning :  the  first  of  these  is  charaeterired  by 
trembling,  incoordination  of  movements,  increase  of  reflexes,  clonic 
And  tonic  convulsions,  embarrassment  of  respiration,  accclerntion  of  the 
pulse,  and  enfeebloment  of  the  heart ;  the  second,  by  enfeeblement  of  all 
the  ninctions,  the  respiration  becoming  more  and  more  depressed,  and 
death  procede<I  by  convulsions  occurring  fVom  parnlysis  of  the  respira- 
tory centres.  T>r.  Fick  found  that  by  artiScial  respiration  life  may  be 
prolonged  for  a  very  considerable  period.  Fick  {Arch.f.  Exper.  Path, 
und  Pharm.,  1887)  is  in  accord  with  Mitchell  in  stating  that  sparteine 
affects  the  cerebrum  both  of  frogs  and  of  mammals,  and  that  it  is  there* 
fore  a  narcotic,  although  its  paralyzing  Influence  upon  the  spinal  cord 
and  upon  the  motor  nerves  is  dominant.  This  alleged  influence  upon 
the  motor  nerve-trunks  appears,  however,  to  be  disproved  by  De  Rymon 
{Thiset,  1880)  and  by  Griffo  (Thhe,  Lyons,  1886),  and  by  V.  Glurinski 
(Peutsch.  Arehiv  Klin.  Med.,  1884,  xliv.),  who  are  in  accord  in  affirming 
that  neither  the  motor  nor  the  sensory  nerves  are  affected  by  the  alba- 
loid.  Fick  and  Gluziiiski,  with  other  observers,  agree  that  the  loss  of 
reflex  activity  and  the  fatal  arrest  of  respiration  are  of  centric  origin; 


*  Orjf^mruin*, — Tbia  alkitloiil,  «bi«h  o«un  in  whit*,  bygrOMOplA  t^tUiU,  Mld>lt  ■■ 
mtor,  Kleobol,  tHhw,  uid  chlorororm,  I*  r)im1«  bjr  tb*  oiltlatioo  of  ipvUiBe  ( A<r.  d.  DtmUek. 
Chtm.  Ot*.  Jakrj/.,  xxiv.).  Dr.  K.  IlUrthl*  {Arthlt  /.  Expir.  Path.  u.  Phamt.,  St,  ISH),  u 
Iha  raiulL  i>r  ft  Mric*  at  eiperiiceoU  tipua  tbe  lunar  kninftls,  cunclndM  tlul  11  InonuM  iba 
vork  of  di«  bmn  witbout  alToctlDg  tho  toQo  of  tfai  tmivIi. 
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but  according  to  Gluzioski  tho  epinal  deproaaioa  is  preceded  by  a  stage 
of  oxcitcmcDt.  Whoa  applied  locally  to  the  muaclus,  Bparteino  has  some 
influonco  in  diiuinishiug  thuir  excitability  and  prolouging  the  duratlOD 
of  tbo  latout  period  (Do  llymon,  GrilTo,  Gluztoski).  But  it  does  not 
destroy  tbo  functional  activity  uf  the  mu8cIo«  ovon  when  brought  ia 
direct  contact  with  tbem  in  a  concentrated  form,  and  its  muntcular 
influonco  id  too  feeble  to  bo  manifesteJ  in  genoi>al  p^ji^xmiip^'. 

Dr.  Laborde  (Compt.-Hend,  Soc.  Biolog.,  Nov.  21,  1835)  was  the  firet 
to  call  attention  to  Lho  fact  that  sparteine  acts  upon  the  heart,  causing 
both  In  the  frog  and  in  tho  mammal  an  enornions  increase  in  the  size  and 
height  of  the  pulse-wave.  Tho  subject  has  boon  furtbor  investigated 
by  Griffe  (  Tkese  224,  Nancy,  1886),  by  Garand  (  TAAse  218, 1886,  Lyons), 
by  MohIus  (^BuU.  Acad.  Roy.  Med.  Belg.,  vol.  L  p.  218),  and  by  GluKinski 
{Vratch,  No.  3,  1887,  abstract  in  Med.  and  Surg.  Reporter,  July,  1887). 
According  to  GritTo,  in  tho  isolated  heart  of  the  frog  sparteine  caoseo  an 
extraordinary  persistence  of  contractions;  if  the  dose  has  been  moder- 
ate there  is  an  acceleration  of  the  pulse  fVom  paralysis  of  the  pnenmo- 
gastric  centre,  fullowod  by  a  slowing  of  the  heart ;  if  the  dose  has  beao 
very  large  the  pulse  is  rendered  less  infVequent  from  the  beginning. 
The  same  investigator  found  that  in  mammals  small  doses  accelerate  ths 
pulse  without  altering  the  arterial  pressure,  and  that  somevrhat  larger 
doees  cause  at  first  accoleration  and  then  retardation  of  the  pulse. 
After  very  large  doses  there  is  a  primary  slowing  of  the  pnlse,  with  a 
gradual  fall  of  the  arterial  pressure  in  spite  of  the  fact  that  the  cardiac 
waves  are  extremely  large  and  full.  Masius  in  experiments  upon  the 
dog  obtained  results  similar  to  those  of  Griife,  and  calls  especial  aucntion 
to  the  fact  that  in  poisoning  during  the  period  of  asphyxia  tho  poise- 
waves  are  e^ctraordinaril^'  large.  Fick,  GrifTe,  Garand,  and  )Iasiu9  all 
note  that  small  doses  of  sparteine  weaken,  and  larger  dosoA  paralyxe, 
the  peripheral  portions  of  tho  pneumogaalric  nerves.  Rather  discordant 
with  those  various  results  are  those  reached  by  Gluzinski,  who  states 
that  three  stages  of  tho  action  ot  sparteine  upon  tho  heart  of  mammals 
are  easily  made  out.  Firsts  in  which  (here  is  a  slowing  of  tho  pulse  da« 
to  excitement  of  the  vagi  nerve ;  second,  in  which  the  pulao  is  only 
slightly  slowed,  or  somoUmes  is  even  inoroaeod  in  frequency,  the  change 
being  duo  to  paralysis  of  the  pooumogastric  and  iubibitory  ganglia  of 
the  heart ;  third,  with  slow  pulso,  duo  to  the  direct  action  of  tho  sparteine 
upon  the  heart  muscle.  It  is  evident  that  if  tho  drug  acta  iu  the  maaoer 
made  out  by  Gluzinski,  the  apparent  effects  must  vary  according  as  one 
or  more  of  the  cardiac  actiuna  of  the  drug  appears  to  triumph ;  so  that 
the  phenomena  noted  by  Gluzinski  are  not  absolutely  contradictory  to 
those  of  the  older  observora.  It  is  worthy  of  note,  also,  that  Fick 
afflnns  that  the  inhibitory  centres  in  tbo  heart  are  paralyzed.  Accord- 
ing to  i'^ick,  musearrne  has  little  or  no  cffoct  upon  lUo  hoai't  under^^ 
influence  of  sparteine.  ^| 

According  to  Lcgris,  sparteine  in  dcaos  of  twonty-five  centigrammM 
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lutB  no  percoptible  influonoe  upon  the  hnmau  braiQ  or  spinal  cord, 
althoDgh  dosee  of  thirty  ceniigrammcs  or  over  cause  voriigo,  head- 
AoJbe,  palpitations,  and  fonnications  in  tho  extremiues.  After  forty 
c&Dtigmmmes  Garand  noticed  very  decided  cardiac  paia,  with  sensa- 
^4:>xa  of  heat  and  rednoe*  of  the  face,  and  lose  of  power  in  the  logs, — 
tta.^»«e  symptoms  commencing  about  twenty  minuleti  after  tbe  ingestion 
of    the  alkaloid  and  reaching  their  maximum  in  four  or  five  hours. 

It  is  still  doubtf\]l  whether  sparteine  does  or  does  not  fully  represent 

Um-^  diuretic  influence  of  sooparius.    Grifle  affirms  that  iu  his  cxperi- 

m^vita  upon  rabbits  it  produced  absolute  deoroatte  in  the  excretion  of 

i»r^x»,and  although  some  cliiucians  assert  that  it  acta  in  man  as  a  distinct. 

^fcUu-ntic,  others  claim  that  any  inoroased  diuresis  is  secoudarj'  to  the 

^R'V'^S^ladon  of  the  circulation. 

V  Smnmary.—Oar  present  knowledge  is  very  imperfuct,  hut  such  facta 

as  -we  bare  indicate  that  sparteine  acts  powerfully  upon  the  cerebral 
ad<l  spinal  centres  as  a  depressant;  that  it  kills  by  paralysing  tho  ro- 
^Piv^lory  centre;  that  it  has  a  direct  iafluocice  upon  the  heart  or  itii 
t^^Qtkiaed  ganglia,  by  virtue  of  which  at  first  it  inci-coscs  the  forco  of 

Ittko  oontractioQ,  but,  if  the  dune  hare  been  large  enough,  finally  lce»ena 
^ae  foroe;  that  it  may  first  slow  the  pulse  by  stimulating  the  pnoumo- 
S'^Atric  Dcrres  (Gluzinaki),  but  that  it  soon  increases  the  puLsc-rate  by 
P'^v^ljrzing  inhibition,  and  afterwards  dimini^ihes  it  by  acting  upon  tbe 
^^x&nitaelf;  and  that  its  direct  effect  upon  the  kidneys  is  uncertain. 
TiixaAPEUTica. — The  reaults  obtained  in  the  phyaiologic-a!  laburatory 
tadicite  that  sparttiinoiH  a  direct  stimulant  to  the  heart,  but  has  no  effect, 
^  l«ftat  in  therapeutic  doses,  upon  the  voso-motor  system.  The  use  of 
*I*>^TtBine  in  diacasea  of  the  heart  haw  l>een  atudiod  by  a  number  of  clini- 
ci^mj  notably  by  Professor  See,  by  Gai-and,  by  Roland  {^Le  Poitou  Med.^ 
ISQ:).  by  Toit  (Med.  Chron.,  April,  1887),  by  J.  M.  Clarke  (Amw.  Journ. 
^c<i.  Set.,  1887),  by  Kurloflf  {DeuUr.h.  Archiv  /.  KUn.  Med.,  xlv..  1889), 
^«i  by  Pawinski  {^G<tz.  ITebd.  de  Afed.,  Paris,  1888),  who  are  all  in  acconl 
^  shffinning  it  to  bo  of  value  in  tho  treatment  of  cardiac  affections,  in 
***  u  iib  it  stows  the  pulse  and  renders  it  more  regular,  Increases  diuresis^ 
"*■*!  is  superior  to  most  other  cardiac  roraediea  in  it«  power  of  controlling 
S*^^enl  nervouA  excitement.  Fnwinski  states  that  In  pure  nervous  pal- 
P'^^ofioji  it  exceeds  digitalis  in  power  and  certainly  in  action,  and  that 
^  >«aTalaakIe  sedative  in  hysteria,  neurasthenia,  and  allied  conditions. 
*oth  Pawinski  and  See  claim  that  it  baa  a  remarkable  power  of  regu- 
Ifcting  ihe  heart's  action;  the  latter  observer  indeed  alHrms  that  no 
kaowQ  remedy  equals  it  for  the  purpose  of  making  an  irregular  pulse 
^^Ur.  On  tho  other  hand,  Pawinski  warns  against  iU  use  in  cases  in 
*^ic)i  (he  heart  muscle  is  believed  to  have  undergone  degeneraticn. 
^*«  idion  i&  a  rapid  one,  tho  symptoms  produced  by  it,  according  to 
^^&rice,  See,  and  others,  developing  in  thirty  minutes  to  an  hour  after 
i&joetiOD,  and  continuing  for  five  or  six  hours.  According  to  Clarke, 
1^  symptoms  consist  primarily  of  a  marked  retardation  of  the  puhw, 
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with  increase  of  tho  force  and  of  Ihe  arterial  tension,  the  skin  at  tli« 
same  time  becoming  rod  and  moist,  while  the  respiration,  wbicb  is  at 
first  quickened,  soon  bcooraes  slower  and  fuller  than  normal.  In  over- 
doses it  is  said  to  cause  very  high  tension  of  tbe  pulse,  %vitb  sharp, 
cutting  or  tbrobbing  paios  in  the  cardiac  region,  and  eometimes  with 
nausea.  It  has  been  emplo3'ed  with  asserted  excellout  results  io  all 
forms  of  valvular  disease,  in  asthma^  and  especially  in  functional  carJia^' 
dorangomonts.  Tho  very  important  statement  made  by  CUrke,  that  It 
will  control  the  pulso-rato  and  general  symptoms  in  Graves's  d'tstate, 
receives  some  confirmation  in  tho  work  of  Pawinski  and  in  my  own 
experience.  Some  clinicians,  notably  liana  Leo  (Ze/fwAr./.  Klin.  Med., 
1887)  and  HIero  Stoesscl  (Centralb.  f.  Therapie,  1887),  have  found  spir- 
teine,  however,  a  very  uncertain  remedy.  I  do  not  bolievo  that  for 
general  purposes  it  equals  digitalis,  but  it  probably  has  a  distinct  field 
of  usefulness  as  a  succedaneum  to  that  dnig,  and  even  as  a  substitDtviD 
neurotic  cases.  Pawinski  gives  0.016  to  0.04  gramme  three  times  a  dij, 
increasing  gi-adually  to  O.C  gramme  during  tho  twenty-four  hoiir«.  Th* 
officinal  sulphate  may  bo  used  in  pill  or  solution  in  commencing  dcH 
of  from  one-quarter  to  ono-half  a  grain,  cautiously  increased  10  t 
grains  if  required,  and  ropeatod  every  six  to  ciglit  hours. 
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ADONIDIN. 

Adouia  vemalis,  a  plant  of  Kortbern  Europe  and  Asia,  contUDS  a 
glueoBide  to  which  Dr.  Cervello  has  given  the  namt-  of  adonidin.  Ac- 
cording to  Cervcllo,  adonidino  causes  in  the  frog  first  increase  in  the 
force  of  the  systolic  contractions,  then  irregularity  of  rhythm  with  long^ 
diastolic  pauses,  and  finally  arrest  in  violent  systole,  the  most  charse- 
toriatio  phenomenon  being  the  peristaltic  movements  which  precede  the 
cardiac  arrest.  According  to  Br.  H.  A.  Kare  {Therap.  Oaz.,  1886,  220), 
adonidine  first  increases  and  then  slows  tho  rate  of  tbe  boat  in  tho  cut- 
out frog's  heart,  while  it«  injection  into  tho  frog  is  followed  by  a  period 
of  slowing  of  tbe  cardiac  movements,  with  long  diastolic  pauses,  suo- 
coedcil  by  groat  incroaso  of  tho  pulse-rate,  which  in  turn  gives  way  to 
slow  movement,  ending  In  arrest.  Whether  tho  heart  be  isolated  or  is 
situ,  this  arrest  is  diastolic.  Although  Corvello  and  also  Guirlet  {Jfaney, 
Tfiesix,  1888)  stale  that  the  heart  is  arrested  in  systole.  Dr.  Ilarc  aflSrraa 
tliat,  whether  tbe  heart  he  isolated  or  in  situ,  the  arrest  is  diastolic.  The 
contradiction  is  not  easily  explained,  unless  it  bo  through  the  obser- 
vation of  Guirlet,  that  in  the  rabbit  ho  has  seen  the  lof\  ventricle  in 
permanent  systolic  contraction,  with  the  other  cavities  dilated  and  full 
of  blood.  The  slowing  of  the  pulso  noted  by  Dr,  Hare  was  found  by 
him  to  be  due  to  stimulation  of  the  pnoumogastncs,  as  it  was  prevented 
by  their  section.  That  the  diastolic  arrest  was  not  an  occasional  ph^| 
nomonun  tbe  result  of  exeORsivo  inhibition,  as  is  sometimes  seen  frot^^ 
digitalis,  was  proved  by  its  occurring  after  section  of  the  vagi,  as  well 
as  by  the  fact  that  galvanization  of  these  nerves  in  the  later  stages  of 
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)i80ning  failed  Lo  inKibit  the  heart,  the  nor\-e8  appearing  to  be 
para  ly  Bed. 

ia  Dr.  Hare'fl  experiment»  wIoDidin  iuereafled  very  distinctly  the 
arterial  pressure  in  the  dog,  while  docreaaing  the  pulso-rate.  Af>cr  large 
dow8  iho  fiTMt  rise  in  fullowed  by  a  marked  fall  of  arterial  proRftiire,  with 
irregularity  of  the  heart's  action,  and  finally  diaatotio  arrest.  The  ex- 
perimeiiU  of  Cervello  (Arch.  f.  Exp.  Path.  u.  Pharm.,  xv.)  and  of  Bnb- 
now  (iSt.  Petersb.  Med.  Woch.,  1879)  are  in  accord  with  those  of  I>r. 
Hare  in  showing  tliat  the  drug  produeea  first  rise  and  then  fall  of  proso- 
uro.  Dr.  Han  found  that  in  aniinnis  whose  spinal  cord  had  been  pre- 
vioualy  cut,  a  rise  of  pressure  followed  the  exhibition  of  adonldin,  but 
was  not  ao  great  as  in  the  normal  dog,  so  that  it  is  poasiblo  that  the 
drug  acts  as  a  stimulant  not  only  on  the  heart  but  also  on  the  vaso- 
motor system.  The  first  slowing  of  the  pulao,  according  to  Dr.  Hare, 
is  the  result  of  stimulation  of  the  inhibitory  norvos,  since  it  was  pre- 
vented by  thoir  prorious  section,  while  the  final  fall  of  pressure  is  at 
least  in  part  duo  to  the  raso-motor  palsy,  since  neither  galvanisation  of 
the  sciatic  norvo  nor  asphyxia  had  any  effect  at  a  time  when  tho  heart 
had  BtiJl  considerable  power. 

Tbcaapeutics. — In  1879  Adonis  vemalis  was  introduced  to  the  medi- 
cal world  as  a  cardiac  stimulant  by  Buhnow,  a  pupil  of  Professor  Bot- 
kin.  Since  then  it  has  been  tested  by  a  number  of  physicians,  with 
fairly  concordant  results.  The  general  testimony  is  that  its  aetioD  In 
disoASO  resembles  that  of  digitalis,  and  that  it  is  useful  in  tho  same  olAsa 
of  cases.  It  is  much  more  prompt  than  is  digitalis,  and  Durand  affirma 
that  it  has  no  cumulative  tendency.  There  has  boon  some  differcnco  of 
opinion  in  regard  to  its  diuretic  action,  and  whatever  of  such  intluenco 
it  has  must  be  attributed  to  its  action  upon  tho  circulation  in  tho  kidneys, 
rather  than  to  any  marked  direct  power  over  the  secreting  Btructuro 
Durand  asserts  that  it  never  produces  disturbances  of  tho  alimentary 
canal,  but  Lublinski  and  Iluchard  have  both  seen  it  produce  so  much 
vomiting  or  diarrhcea  as  to  require  its  withdrawal  In  a  case  reported 
by  Dunind  iu  which  by  mistake  three  grains  of  adonidiu  were  given 
every  half-hour,  violent  vomitiug  and  diarrhoea  were  tho  most  trouble- 
Bomo  symptoms.  Bubnow  employed  the  infusion  made  Irom  tho  whole 
herb  4  to  8  parts  in  180  ports  of  water,  and  of  this  ho  administered  a 
tabletipoouful  every  two  hours.  Durand  gives  tho  doso  uf  adoutdin 
aa  0.03  centigramme  (0.3  grain)  every  three  or  four  hours. 
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Tqcek  arc  oortain  dru/^  which  are  used  by  practitioners  to  decrease 
tho  activity  of  the  circulatioD ;  and  It  ia  thoso  which  aro  horo  considered 
under  tho  heading  of  Cardiac  I>epressat\ts.  Many,  in  fact  all  of  th«m, 
posBcas  other  powers  besides  tbo60  which  causo  thorn  to  be  conaidored 
under  this  caption,  and  none  of  tbem  are  in  very  cloeo  accord  in  tbeso 
qualities.  There  in,  however,  a  general  resemblance  in  tbe  action  of 
Buch  as  are  derived  fW)ra  the  vegetable  kingdom,  in  that  they  ore  nil 
dcpreasants  to  tho  motor  nervous  system  and  yet  all  produce  convulsions. 
I  have  made  an  especial  experimental  study  of  those  convulsions  (PAite- 
Med.  Times,  vol.  iii.),  and  have  found  that  they  are  cerebral  and  not 
spinal,  because  they  do  not  occur  in  any  part  of  the  body  sopitnited  by 
section  of  the  cord  fVom  cerebral  influence.  Further,  they  are  probably 
due  to  disturbance  of  the  circulation  at  the  bass  of  the  brain,  for  the 
following  reasons,  the  truth  of  each  of  which  has  been  experimentally 
determined :  first,  joasening  of  the  circulation  at  tho  base  of  tho  brain 
will  cause  oonrulsionB;  Beoondly,  the  convulsions  produced  by  tho  cop- 
diao  depressants  do  not  occtir  until  the  arterial  pressure  is  reduced  about 
ono-half ;  thirdly,  if  the  disturbance  of  the  cerebral  circulation  bo  arti- 
ficially increased  by  tying  the  carotids  previous  to  poisoning,  or  in  any 
other  way,  the  convulsions  come  on  sooner  and  are  more  violent; 
fourthly,  in  some  animals  the  convulsionfl  caused  by  arresting  cirools- 
tion  at  the  base  of  tho  brain  are  feeble  and  ill  defined,  while  in  others 
they  ore  violent,  and  I  have  found  that  in  spedes  of  the  first  order 
cardiac  depressants  produce  but  slight  convulsions,  white  in  species  of 
t-ho  second  order  they  cause  violent  convulsions. 

The  indications  for  the  use  of  a  cardiac  depressant  may  be  said  to  bo 
increased  arterial  excitement,  sthenic  lovers,  and  scvero  local  inflamma- 
tions. In  order  that  a  rational  selection  of  the  various  drugs  may  bo 
made  for  any  individual  case,  it  is  necessary  to  study  how,  in  thoso 
various  conditions,  relief  la  afforded  by  an  arterial  sodntive.  When 
there  is  arterial  excitement  firom  irritation  or  excitement  of  tho  heart, 
tho  mode  of  relief  is  too  obvious  to  need  discussion.  It  is  plain  that 
in  such  a  case  a  drug  should  bo  selected  which  simply  depresses  the 
heart's  action  and  does  nothing  more.  In  ethouio  fever  the  coao  is 
dififoront:  here  it  is  desirable  to  relax  the  peripheral  vessels  and  to  pro- 
mote a  flow  of  blood  to  them,  while  tho  rapidity  and  force  of  tbe  cir- 
culation aro  diminished.  A  drug  which  depresses  the  aetloa  not  only  of 
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the  hoart  but  alsb  of  the  Huporficial  vaso-inotor  nen  es  is  here  {ndicated, 
and  if  to  these  powora  is  added  a  spucial  one  of  Htimulating  the  perHpi- 
ratoty  glaud.f,  the  most  perfect  remedy  is  obtained.  With  inflammation 
the  effect  desired  is  a  lessening  of  the  flosr  of  blood  to  the  part  A 
simple  cardiac  depressant  may  do  thid.  by  luwering  the  force  of  the  circu< 
lation,  but  a  cardiac  Taso-motor  dtiprettf>ant  is  fur  more  poworfU).  The 
blood-voi^sela  of  the  inflamed  part  are  already  dilated,  and  consequently 
attract  blood,  as  it  wei-e,  to  the  part.  If  the  remedy  dilates  all  the 
bluod-vessels,  this  local  atti-action  ceases,  and  blood  is  diverted  from  the 
indamed  tissue.  It  would  appear  from  the  exporimonta  of  Ludwi^, 
SchifT,  and  others  (ia  Nazione,  Aug.  1873)  that  tbo  blood- vessels,  after 
complete  dilatation,  are  able  to  hold  twice  the  normal  amount  of  blood, 
and  Golr,  quoted  by  Fothergill  {Brit.  Med.  Jaum.,  1873),  found  that 
tbo  intoetinnl  vessels  were  able  to  contain  all  the  blood  of  the  body. 
These  thctA  show  bow  by  means  of  an  arterial  sedative,  which  paralyses 
the  vaso-motor  oontros,  '*  we  can  bleod  a  man  into  his  own  blood-vessola," 
or,  in  other  words,  get  much  of  the  effect  of  a  venesection  by  drawing 
blood  firom  the  diseased  part. 

ANTIMONT. 
ANTIMONH  OIIDUM— AJiTIMOKT  OXIDE.     V.S. 

A  grayish-white  powder,  almost  insoluble  in  water,  wholly  soluble 
in  hydrochiorip  or  tartaric  acid  and  in  a  boiling  solution  of  potassium 
bitartrate.  It  is  prepared  by  dissolvinfj  the  sulphoret  of  antimony  in 
hydrochloric  acid,  adding  nitric  acid,  and  precipitating  with  water  of 
ammonia.  Its  solution  in  the  stomnch  is  dependent  upon  the  acid 
there  proAont,  and  consequently,  being  uncertain  in  its  action,  it  should 
not  bo  used  internally — although  it  is  capable  of  producing  all  the 
I  effects  of  tartar  emetic,  for  the  preparation  of  which  it  was  introduced 
into  the  Pharrancopooia.  Antimonii  Sulphidum,  U.S..  Antimonii  Sulphiduai 
Pitrijicatiim,  U.S.,  and  Antimoniam  Suiphuratum,  U.S.,  are  still  more  un- 
certain preparations,  whose  therapeutic  use  ought  not  to  be  encouraged. 

ANTIMONII    ET  POTASSII  TAKTBA8— ANTIMONY  AND  POTAS- 
SIUM   TAKTBATE. 

Tajitar  Kmctio  is  prepared  by  boiling  the  oxide  of  antimony  in  a 
solution  of  bitartrate  of  potassinm.  It  occurs  in  the  form  of  a  white 
powder,  the  result  of  the  pulverization  of  transparent,  cnlorloa.^  slightly 
efflorescent  crystals,  which  are  most  commonly  rhombic  octahedrons. 
Jta  taste  is  variously  described :  to  me  it  is  at  first  very  slight,  but  atler 
a  time  styptic  and  acrid.  In  some  persona  it  blisters  the  tongue  and 
lips  after  a  few  momenta  of  contact.  Tartar  emetic  is  insoluble  in  abstv 
hito  but  soluble  in  dilute  alcohol,  soluble  in  from  two  to  three  parts  of 
boiling  water,  and  in  seventeen  parts  of  water  at  fiD"  F.  It  is  inoom- 
patible  with  alkulif6  and  with  acids,  including  tannic  acid  and  subatanoM 
coutfuoing  it. 
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Pbtsiolooical  Action. — Locally  applied,  tartar  omoUo  is  an  ini 
tant,  actiD^;  upon  eomo  Tcry  delicate  and  susceptible  skios  io  a  very 
short  time.  In  most  iDstauccs,  however,  ita  oontinnous  application  for 
Bu^oral  days  ia  aecoasary  to  produce  any  effect.  At  first  thcro  is  aimply 
a  rcduoss,  occompaniod  by  some  burutog  pain  and  the  eruption  of  small 
papules,  which  shortly  become  converted  into  veeicles  and  then  iato 
pustules.  Those  ore  irregular  in  shape  and  size,  var^-ing  from  one- 
eighth  of  ao  iuch  10  au  inch  and  a  half  in  diameter,  and  arc  very  pain- 
Ail.  SomotiiQca  these  pustules  give  rise  to  small  slou^ha^  but  generally, 
if  the  application  ho  withdrawo,  thoy  simply  give  0''igia  to  superE 
ulcoi's,  which  readily  heal. 

The  only  8}nuptoms  which  are  induced  by  small  tbcrapoutio  d 
(one-twelfth  of  a  grain)  of  tai'tar  omotic  when  exhibited  for  a  short 
time  are  a  Rcarcciy  percoptihlo  diminution  of  the  force  of  the  pulae 
and  an  increase  of  the  perapiration. 

By  somewhat  larger  amounts  of  the  drug,  nausea  is  induced,  accom- 
panied in  a  more  decided  degree  by  the  phenomena  Just  mentioned. 
After  largo  doses,  prolongod  nausea,  violent  vomiting  and  retching, 
witli  marked  reduction  of  the  force  of  the  pulse,  great  muscular  re- 
laxation, and  a  feeling  of  faintnoss,  occur.  At  the  tumo  time  the 
saliva  is  generally  increased  in  amount,  and  the  skin  is  bedewed  with 
Bweat 

After  poisonous  doses  all  these  symptoms  are  intensified*  The 
vomiting  is  violent,  repeated,  continuously  re-excited  by  the  slightest 
provocation,  and  is  accompanied  by  burning  in  the  cesophogus  and 
stomach  and  by  colicky  pains  in  the  abdomen.  The  mattoni  vomited 
are  first  mucus,  then  mucus  with  bile,  and  finally,  in  somo  cases,  blood. 
With  the  gaslrio  disturbance  occurs  violent  and  fhyjuont  serous  purging 
the  dittcbargcs  resembling  those  of  cholera,  but  becoming  in  Aomo  cases 
towards  tho  last  bloody.  Cramps  may  occur  in  the  oxlremitioa,  and,  in 
conjunction  with  the  serous  purging,  have  caused  tho  anlimonial  poj* 
soning  to  bo  mistaken  fur  cholera.  The  exhaustion  is  extreme,  and 
deepens  into  coUapso,  with  thready  or  imperceptible  pulse,  pinched, 
livid  couDtooance,  supprossod  voice,  profUso  cold  sweats,  lowered  tem- 
perature, and  at  last  death  fVom  asthenia,  generally  preceded  by  stupor 
or  convulsions:  indeed,  Taylor  reports  cases  in  which  wild  delirium 
waa  present  somo  hours  before  death.  The  urine*  la  mild  cases  is 
iuoreaaod  in  quantity,  as  it  is  also  in  the  beginning  even  iu  fatal  oaMfl, 
but  in  such  towards  the  close  it  is  generally  scanty  and  bloody,  and 
even  suppressed.  Q.  Giithgons  found,  in  some  incomplote  exporimeu 
an  increase  of  tho  elimination  of  urea  after  repeated  non-toxio  do60s 
antimony  (Centralbl.f.  Med,  Wiss.,  1870,  321). 


nd 
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■  Wliiit  b  Mid  Iq  lbs  l«xt  I*,  I  think,  oorreot ;  ftlthongli  Kuthoritia*  iitCw  on  tlib  polat, 
TrouMMU  (  Trttitt  d*  Tktraptutiifut,  ilh  ed.,  TOl.  L  p.  ftt9)  Afflnns  tlut  it  Is  inpprMMd ;  Uiu*- 
mkim,  that  it  nwrtr  Li  lappteaMd  (  Toxiealogie,  p.  8j<)  (  T^rdien,  tbat  it  b  MUity.  For  i 
fal  whloh  it  wo*  RipprMMd,  tm%  TAflor**  Mtdical  JuHtprudtnM,  Loodoa,  IBTS,  p.  30S. 
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It  ia  oridoDt  that  tho  symptoms  just  onumoratod  can  be  boat  studied 
in  detail  under  eevcral  heads.  Bufore  entcrliig  upon  this,  however,  it 
bwoll  to  prtimidti  thnt  tho  exp<iriuiunU  ofViborg  {Stille's  Therapeutics, 
toL  ii.),  Buchheim,  Courtun  {Ibid.),  Magoodio  {Ibid.),  Ackcrmaaa  (  Vir- 
fkoie's  Arcfiivj  Bd.  xxv.  p.  531),  Riehardson  {Lancet,  May,  1856),  Nfibi- 
Img  {Schmidt's  Jithrbuchcr,  Bd.  cxl.  p.  24),  and  Had^iujowtiki  {Reicfiert'a 
Archio,  187L),  and  of  otheni,  havu  dernouiitrattiu  that  tartar  emetic  acts 
upon  tho  lower  animahi  preciuely  as  upon  man. 

Circulation. — When  a  fiufficiont  Joso  of  tartar  emetic  ia  injected  into 

the  frog  (Radziojawaki,  Ackormain,  Xobiliug),  tlio  cardiac  contractious 

in  a  very  short  time  are  lessoned  iu  frequency  and  force,  and  become 

irregular,  the  auricles  pulsating  more  frequently  than  the  ventricles, 

until  finally  arrest  occurs  in  diastole.     After  death  the  irritability  of 

t.ho   cardiac  mosclo  to  ordinary  stimuH  ia  almost,  or  more  frequently 

«ntirt)ly,  destroyed  ;  but  in  the  recent  experiments  of  I.  Suloweitschyk 

C^Arch.f.  Exper.  Path.  u.  Pfuirm.,  xii.  440),  digitalis  placed  upon  tho  para- 

lyeed  heart  caused  it  to  rccoramcoce  its  action,— ovidonco  that  it  is 

rsLbvr  tho  excito-motor  gaoglia  thati  the  ruusclo-libre  which  is  a  dec  tod 

by  the  aolimouy.    Upon  tho  heart  of  tho  mammal  the  drug  acta  as 

upon  that  of  tho  frog.     According  to  the  researches  of  Ackermann  and 

<j(  Krnst  Sontz  {^Disa.  Inau^.,  Dorpat,  1853),  tho  arterial  pressure  always 

£Uls  steadily  and  to  an  oxtrome  degree.    The  pulse  sometimes  scorns 

cicceleratod  at  drst,  but  in  tho  greal  majority  of  coses  is  decreased  vory 

decidedly  in  its  rate.     During  this  period  of  slow  pulse  the  diastolic 

^aubes  are  extremely  loog,  but  the  individual  beat  will  iufliioQCe  the 

xnercurial  column  of  the  cardiomoter  live  times  as  much  as  normal. 

^Afltcr  a  while  the  pulse  suddenly  becomes  very  rapid,  the  force  of  the 

Isenrt-bcat  is  almost  completely  lost,  the  arterial  pressure  fulls  to  a 

uiaimum,  aud  iu  a  very  fuw  moments  diastolic  arrest  occurs.    It  is 

evident  that  the  action  of  antimony  upon  tho  heart  ia  a  direct  one. 

TThe  irritability  of  tho  muscle  is  lo»t,  and  Ackermann  has  found  that 

-the    cut-out  heart  of  the  fro,:^  is  utlccted  by  the  solution  of  tartai 

«metic;  further,  the  experiments  of  Itadjciejewski  have  proved  that 

Xbe  peripheral  ends  of  the  vagi  io  antimonial  poisoning  are  early  more 

<ir  leas  completely  paralysed,  so  that  tho  diastolic  arrost  cannot  be 

«iae  to  exuitatiou  of  the  inhibitory  apparatus.*    Tho  depression  of  the 

lieart-muacle  power  does  not  seom,  howover,  to  bo  tho  solo  caoao  of 

the  loweriug  of  tho  blood-pressure,  for  Solowoitschyk  has  found  that 

f^Tanization  of  the  Taao-motor  centre  with  a  powerful  current  is 

*  Pwk>pt  tbB  prCMint  U  u  tUtiag  u  noj  otbor  pine*  to  notice  tbo  theory  of  NSbiIln(, 
tbftt  tb* •oUoH  of  tBiUr  vniMic  iip«a  the  huut  U  owing  to  tbo  potA*!!  itountaini.  ThiAtboor; 
la  it*«lf  U  n  improbftblv  Uut  it  would  tenia  Mftrcely  wortlij  uf  dtucuiaion,  wcr«  it  aot  fur  tb* 
fMt  tb»t  Nabiling  tM«rt»  that  the  t«rtist«  of  ftnllmoaj  and  Bod&  ij  not  poUonoui.  Dr.  R*il- 
tl^jawiki  {li»e'.  cii„  p.  4S5)  hu  ropwlad  uiJ  exteadMl  tho  espvruExinb  of  NUblliaK  aad  eooi- 
fimUlj  dliprotwl  butb  iheB&aertM  foctuid  th«  tboory  b«Md  opoa  it,>bowlas  that  tho aoda-akU 
It  M  poiMOOU  u  tb«  pocub'itlt. 
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powerloes  tt>  produce  any  elevation  of  the  arterial  prouuro  fit  a  Umo 
when  the  bctirt  etUl  reaponda  to  stimuli.  Moreover,  the  fall  of  the 
urterial  proasuro  occurs  at  n  time  wben  the  heart  is  apparently  beating 
with  more  than  its  normal  force.  The  conclusion  ia  reached  that  anti- 
mony lowers  arterial  pressure  by  a  direct  action  upon  the  heart  and  tht 
vaao-motor  system,  and  that  it  is  probably  the  peripheral  portions  of  the 
hitter  Bytiluui  which  are  affected. 

Kervous  System. — A  prominent  symptom  in  antimonial  poisoning : 
paralysis,  affecting  to  an  extraordinary  degree  the  sensory  and  to  a 
extent  (he  motor  e<ystum.     In  man  the  an:ettthetiia  which  occurs  in  anw' 
mala  hiui  been  overlooked,  but  in  the  advanced  stages  of  poiaoniog  it  is 
no  doubt  present.    Badziejewaki  and  Solowcitschyk  have  found  that 
the  depresHJon  of  reflex  activity  oc-cura  after  sectiou  of  the  cord,  and 
is  therefore  not  due  to  stitiuilution  of  the  Set«ehunow  inhibitory  oontre; 
that  it  is  not  prevented  by  tying  an  artery  and  cutting  off  accoes  of  the 
poison  to  the  nerve,  and  is  therefore  not  peripheral.     It  eoQSoqnontly 
must  bo  Bpiual ;  and,  as  both  observers  noted  that  in  the  frog  and  the 
rabbit  voluutary  movements  persist  after  tho  total  abolition  of  eenst- 
bility  and  of  reflex  activity,  tho  conclusion  is  reached  that  antimony 
is  ft  paralyzant  to  the  receptive  centres  or  sensory  tract  of  t/te  spinal  ctrd, 

Bndziejcwski  states  that  sensibility  is  first  lost  towards  thormic  and 
chemical  irritants,  and  then  towards  tactile  stimuli.    Tho  motor 
and  muscles  are  said  to  retAin  their  functional  power. 

TempcnUure. — ^Tho  influence  of  antimony  upon  the  temperature  ap- 
jiears  not  to  bo  very  marked  when  the  drug  is  exhibited  in  ordinal 
therapeutic  doses.  Thus,  Ackermaan  found  that,  aAer  doeos  sev< 
enough  to  induce  violent  vomiting,  no  alteration  in  the  temperati 
could  ho  discovered  by  the  thermometer  under  tho  tongue.  Owing,  no 
doubt,  to  the  disturbance  of  nervous  and  arterial  action,  there  Is  in 
these  cases,  however,  a  very  marked  reduction  of  the  temperature  of 
the  extremities.  Thus,  in  the  cases  just  alluded  to  (Ackermann)  the 
heat  of  tho  hands  was  lowered  from  0.2*  C.  to  S.S**  C.  in  various  per- 
sons. This  decrease  of  tho  temperature  is  certainly  in  a  measure  dB^_ 
to  increase  of  the  heat-evolution.  ^H 

After  poiflonoua  doaea  of  antimony  the  decrease  of  animal  heat  fe 
very  perceptible,  provided  the  victim  live  sufficiently  long.     Thus,  i^^ 
Aokermann's  experiments  a  fkll  of  only  1.6°  0-  occurred  in  rabbfl^H 
killed  in  the  hour,  but  in  those  that  lived  five  hours  the  dcprossion 
amounted  to  GG"  C. 

Abdominal  Orgarts. — It  cannot  be  gainsaid  that  tartar  emetic  acts  m 
an  irritant  upon  tho  aiimentary  mucous  membrane.  Although  coi^es 
(Archives  G^n,,  Sopt,  3865)  have  been  reported  in  which  no  lesion  has 
been  found  in  the  stomach  or  bowels  oJTter  death  fh>m  antimony,  yet 
in  the  great  majority  of  instances  very  decided  indications  of  violent 
iuHammatiou  have  been  present. 

Dr.  Kadziejowski,  on  the  strength  of  this  action,  and  of  two  experi- 
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ments  in  which  be  foond  the  grentor  portion  of  tbo  ingested  antimony 
in  the  Tomit  of  tho  patient,  has  advanced  the  tboorj'  tliat  the  cmosis  la 
dae  to  a  local  action  of  the  drug.    The  poreistcnt  nausea,  however, 
eertainly  indicates  that  tho  remedy  does  not  act  like  tJte  so-called  me* 
obanical  emotica.     Furthor,  tho  vomiting  induced  in  iho  oxpor'mont 
of  Uogondio,  of  replacing  the  stomach  of  an  animal  bj  a  bladder  and 
giving  tartar  emotic,  would  seem  at  first  eight  to  settle  the  point  com- 
plotcly.    Thid  experiment  of  Magondio  ban  been  confirmed  by  Bnnton 
(^Ci/clopadia  of  Anatomif,  Sxipplcmant,  p.  319;  Lanwt,  1853,  vol.  ii.  p. 
599),  who  furthor  proved  tbot  when  tartar  emetic  was  injected  into 
the  Toin  of  an  animal  it  was  very  freely  aiid  i-apidly  eliminatod  by  tho 
etomoch.    I>r.  B.  W.  Bichardson  (Lancet^  vol, ».,  1856)  has  corroboratfld 
this,  and  baa  also  found  that  a  similar  oliminatiun  follows  tbo  inhalation 
of  antimoniotttid  hydrogen.    1  think,  Iherofoio,  it  must  bo  conceded — 
finty  that  the  Bnding  of  even  a  largo  quantity  of  antimony  in  the  vomit 
doea  not  provo  that  \t»  action  on  the  siomach  is  chiefly  a  local  one ;  aoc- 
ondly,  that  the  emesis  is  certainly  preceded  by  at  least  a  partial  ab- 
sorption.   This  would  soera  to  show  that  tho  omei^iA  i8  purely  centric. 
The  cxperimontB  of  Kooso  (Schmidt's  Jahrb.,  clxix.  236),  on  tlio  othor 
luLod,  indicate  that  the  local  action  of  tho  drug  is  a  powerful  factor  in 
^he  production  of  tho  vomiting.     It  was  found  that  when  tartar  emctio 
~^raa  adminidtered  by  the  mouth  Tomtiing  waa  caused  by  smaller  quan- 
"^tiea  and  more  promptly  than  when  injected  into  tho  veins;  also  that, 
rafter  section  of  the  peripheral  vagi  in  the  abdomen,  a  reverse  relation 
•existed  between  the  two  methods  of  administration.     If  those  oxpori* 
'vnents  be,  aa  they  appear,  correct,  tartar  emetic  must  cause  vomiting 
partly  by  an  action  on  the  centnw  and  partly  by  a  local  influence  upon 
"Mho  Stomach.    The  purging  induced  by  tartar  emetio  is  seemingly  an 
P^KfTort  at  elimination. 

W  Sespiratonj  Organs. — Tho  respiration  in  poisoning  by  antimony  is 

W^  ^"ery  irregular,  with  all  sorts  of  variations  in  tho  rhythm  of  tho  act. 
BJn  the  advanced  stagea  the  pauses  are  often  very  long,  and  tho  inspi- 
-ration  and  expiration  so  forced  and  prolonged  that  vory  generally,  in 
.vnimuls  at  least,  marginal  emphysema  and  subplcural  ccchymoscs  are 
"^otind  of^tfr  death.  The  origin  of  tho  respiratory  trouble  is  probably 
vwmcwhat  complex,  the  obief  factor  being  tho  direct  influence  of  the 
^rag  upon  tho  respiratory  norve-centroe,  and  minor  causes  the  intense 
TODOua  congcetion  duo  to  the  failure  of  tho  circulation,  and  tbo  altcro- 

Pt'ron  of  the  blood  itself.  Upon  the  mucous  membrane  of  tho  lungs 
Rntimony  acta  directly  or  indirectly,  ovon  in  moderate  doses,  as  is 
shown  by  clinical  experience  and  by  tho  exporimouts  of  Mayorhofer 
{jyothnageVs  ArztuimittelUhre,  Berlin,  1870,  p.  219). 

Summartf. — Tartar  emotic  is  a  very  powerful  depressant  to  the  cir- 
culation, acting  directly  upon  tho  hcnrt-muwic  or  tbo  contained  ganglia, 
and  altio  widening  out  the  bluod-paths  by  an  action  u[»ou  the  vaNO-niolor 
system  which  is  probably  peripheral.   It  produces  vomiting  by  an  action 
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which  is  probitbly  in  part  centric  and  in  part  peripheral.  It  appcan 
to  bo  a  direct  depreBsant  to  the  rcttpiratury  cuutres,  but  has  little  infllt- 
©nco  upon  tho  norvecwntres  in  general,  though  ihoru  is  readoo  for 
believing  that  the  toxic  dose  does  atl'ect  ilie  recuplivu  or  sonsor)'  central 
of  tho  spinal  cord.  It  is  rapidly  abaurbed  and  rapidly  cliuiioated 
through  tho  mncoua  membrane  of  the  stomach  and  of  iho  inlesline*, 
and  especially  tlirough  tho  kidneys.    Locally,  it  is  a  iH)wi;rful  irritan 

TuERAPKUTHM. — Thero  are  three  indications  to  meet  which  tart 
emetic  is  constantly  employed.     The  first  of  these  it  fulfils  by  virt 
of  its  powers  aa  an  emetic.    The  diBcuasion  of  this  may  be  found  in  th9 
chapter  upon  Kmotica. 

The  second  purpose  for  which  antimony  is  used  is  to  depress  arterial 
excitement.  It  ia  chiefly  in  inflammation  that  tartar  emetic  is  used  aa  an 
arterial  Hodative.  In  combination  with  more  decided  diaphoretics  it  in 
constantly  employed  by  some  eurgoous  in  fever  after  operations^  in  gon- 
orrhaea^  and  in  various  sthenic  inflammatory  affections.  In  pneumonia 
it  has  been  very  largely  used,  forming  an  cssonlial  portion  of  tho  older 
plan  of  treating  that  diaoaso.  According  to  tho  method  of  Rosori, 
four  or  five  grains  a  day  wore  at  first  given,  but  rapidly  increased  to 
twenty-four  or  oven  thirty  grains  daily.  Although  by  tho  aid  of  opiates 
and  careful  dilution  a  spccios  of  tolerance  was  often  obtained  for  these 
heroic  doses,  yet  vei*y  properly  tho  plan  bos  been  abandoned  by  modem 
therapeatistfi.  As  tartar  emetic  if  administered  in  sufficient  quantity 
to  doproas  markedly  tho  circulation  causes  generally  inteuso  nauaea  and 
oftoD  purging,  I  think  it  is  inferior  to  aconite  or  vei*atrum  virido  when 
it  is  desired  to  dopt-eas  the  circulation  very  decidedly  in  pnoumooia  or 
any  other  dlsoaao. 

Owing  to  its  action  upon  the  mucous  mombrano  of  tho  bronchial 
tubes,  in  the  first  stages  of  bronchitis  tartar  emetic  is  a  valuable  remedy. 
After  £ree  secretion  has  been  established,  other  expectorants  are,  I 
think,  of  more  aenuce.  The  value  of  antimony  as  a  diaphoretic  de- 
pends largely  upon  its  action  on  tho  circulation.  ^Dute  doses  of  it 
are  constantly  employed  to  increase  the  efficiency  of  fever-mixturee. 
It  must  always  be  bume  in  mind  that  it  is  a  powerful  depressant,  anil 
is  therefore  to  bo  employed  only  in  sthenic  cases.  ^H 

As  a  counter-irritant,  tartar  emetic  is  used  only  when  it  is  desired  It^B 
produce  a  slow,  persistent,  and  at  tho  same  time  very  deoidod  improA- 
sion.    For  further  discussion  of  its  application  to  disease,  see  the  chap- 
ter on  Bubofactents. 

ToxiooLOOT. — The  symptoms  ordinarily  produced  by  poisonous  do6ea 
of  antimony  have  been  sufficiently  described.  There  is,  however, 
according  to  authors,  a  form  of  antimonial  poisoning  in  which  neither 
vomiting  nor  purging*  occui-s,  the  symptoms  being  simply  intense 
prostration,  cold  clammy  sweat,  a  sonso  of  oppression  in  tho  obest)  with 


*  nainunan  (Utet  Uii>.     AlUougb  romitlKf  Is  aWnt  la  Uicm  obmc,  pargiog  {>  gvaa- 
My  prMiMit.     I  da  not  Tvmvinbcr  to  hsre  imd  tho  roport  of  r  cm«  In  wUeh  it  wu  RbMoL 
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the  reepirmtion  at  first  increofled,  thon  diminished  In  fVcqucncy  and  em- 
bamiaacd;  a  rapid  feeble  pulse,  af^or  a  time  bocominp^  bIow,  intermit- 
tent, and  irregular;  delirium,  imeonHciousncHfl,  tremblings,  and  clonio 
and  tonic  couTuIsions  (Hnaemann,  Toxicologie,  p,  8&3). 

Tardieu  (loc.  cit.,  p.  BOS)  Bbites  tlmt  in  aomo  cases  of  tartar  emetic 
poisoning  a  rash  exactly  resembling  that  produced  by  the  oxtomal  ap- 
plication of  the  drug  haa  appeared  all  over  tho  body  on  the  fourth  or 
fifth  day. 

As  already  Btatod,  in  the  vast  majority  of  cases  there  aro  to  be 
found,  after  death  from  antimoiiial  poisoning,  very  decided  traces  of 
inflammation  of  the  stomach  and  bowels;  in  som^o  c&Kce,  however,  thoso 
appear  to  be  wanting.  The  venous  system  is  generally  very  much 
engoi^d,  and  the  viscera  are  intensely  con^i^osted.  Magendie  asserted 
that  in  animals  poisoned  by  tartar  emetic  tho  luugs  are  alwa\'B  full  of 
portions  apparently  hcpatizcd;  but  Ackermanu  (loc.  ciY.,  p.  644),  in 
twenty  oxpcrimcDta,  found  only  some  marginal  cmphynema  and  sub- 
pleural  occhymoscs,  with,  in  one  or  two  cases,  spots  of  atelectasis  in 
tho  lungs.  The  assertion  of  Magendic,  therefore,  is  too  sweeping ;  but 
it  is  true  that,  in  a  large  proportion  of  fatal  cases  of  antimoniol  poison- 
ing, emphysema,  pulmonary  apoplexy,  atulectasis,  or  other  structural 
lesions  of  tho  lungs  exist.    The  blood  usually  coagulaloa  imperfectly. 

Dr.  Salkowsky  (  Vtrchoie's  Archiv,  Bd.  xxxiv.  p.  78, 1865),  of  Moscow, 
has  found  that  when  animals  are  fed  upon  antimonic  acid  (one-half  to 
one  gramme  daily)  or  other  preparations  of  tho  metal  for  from  fourteen 
to  nineteen  days,  the  liver,  kidneys,  and  even  tho  heart  undergo  a  fatty 
degeneration ;  also  that  there  is  a  lessening  of  the  amount  of  glycogen 
in  the  liver,  and  in  some  cases  even  a  total  disappearance  of  it.  This 
has  been  confirmed  by  Professors  Grohc  and  Hosier,  who  state  that  in 
the  duchy  of  Brunswick  the  peasantry  give  to  the  gceso,  when  pro- 
dncing  the  famous  fatty  livers,  a  certain  quantity  of  tho  white  oxide  of 
antimony  every  day. 

Tho  minimum  fatal  doao  of  tartar  emetic  is  not  known!  Three- 
quartora  of  a  grain  in  a  child,  and  two  grains  in  an  adult,  have  proved 
fiital ;  but  in  the  latter  ea»o  oxtrinsie  circumstances  favored  the  result 
^aylor,  Ouy's  ITospital  Reports,  Oct.  Ifi.'iT,  an  analysis  of  thirty-soven 
fatal  eases)  ;  two  hundred  grains  have  been  roeovore<l  from  (case,  Tay- 
lofa  Medical  Jurisprudence,  1873,  p.  309) ;  also  one  hundred  and  seventy 
grains  (iV.  Y.  Med.  Rec,  xxiv.  401). 

Chronic  PoisaninQ. — According  to  Mayorhofer  {Jletlefs  Archiv,  1846, 
qnotcd  by  Taylor),  the  symptoms  following  the  criminal  administration 
of  Bmall  doses  of  tartar  emetic  at  intervals  aro  nausea,  mucous  and 
billons  vomiting,  watery  purging,  often  followed  by  constipation,  small 
frequent  pulse,  and  asthenia,  deepening  into  death  from  exhaustion. 

Tho  treatment  of  antlmontal  poisoning  consists  in  washing  out  the 
alimentary  canal  with  largo  draughts  of  tannic  acid, — the  best  known 
antidote, — and  in  the  use  of  opium  and  of  internal  and  external  stimu- 
laota. 
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Admixistration. — The  Budofific  doee  of  tartAT  emetic  is  one-twelftli 
of  &  grain,  the  emetic  doso  ono-half  to  one  grain,  repaatcd  every  twenty 
miautes  aa  necessary.  The  Antimonial  Wine  (^Vinum  Antimonii,  0.4  of 
1  per  cent.,  U.S.)  contains  about  two  grains  of  tai-tar  emetic  in  the 
ounce.  The  fbll  emetic  dose  is  half  a  fliiidounca.  The  (Tnguenttim  Anti- 
fMnii  (tartar  emetic,  one  part  in  five)  is  employed  externally  as  a 
counter-irritant.  A  small  quantity  fs  spread  upon  a  linen  rag  and  laid 
upon  the  skin,  or  a  little  of  it  may  he  well  rubbed  in  twice  a  day. 
Whenever  it  is  persistently  used,  there  comos  on,  sooner  or  later,  a 
peciiUar  burning  or  tingling  pain,  whiuh  is  very  shortly  followed 
pustolation.  Tho  effect  of  the  drug  is  very  persistent  as  well  as  seve 
BO  that  tho  remedy  is  applicable  only  to  a  few  cases  in  which  an  action 
of  tho  kind  spoken  of  is  required.  Care  must  bo  exorcised  not  to  cod- 
tinuo  the  application  too  long,  lost  sovoro  and  obstinate  nlooratiOD  be 
produced. 

VBRATRDM  VIRIDH.    U.S. 
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The  rhi&ome  and  roota  of  Yeratrum  Tirido,  a  coarse  poronnial  herbi 
plant,  tnttigenous  to  tho  Northern  United  States.  It  is  a  large  tapering 
rhizome,  an  inch  or  two  in  length,  lees  than  an  inch  in  thickness  at  Lhe 
base,  and  having  a  bitter  acrid  taste.  It  contains  two  alkaloids, >£rvtM 
and  veratroidiMy  which  are  so  closely  associated  with  the  rosin  as  to  be 
separated  iVom  it  with  great  dlfSculty.  Tho  nature  of  those  alkaloids 
has  been  the  subject  of  much  discussion  among  cbemista.  Mr.  Charles 
Bnllock  was,  I  boliovc,  the  firet  to  separate  them  ono  ftxim  the  other, 
and  to  prove  the  inertness  of  tho  resin.  In  accordance  with  the  belief 
of  Mr.  Bullock  that  those  alkaloids  were  distinct  from  all  previously 
discovered.  Dr.  George  B.  Wood  named  them  viridine  and  veratroidine. 
Dr.  Pougnot  subsequently  showed  that  viridine  is  identical  with  jer- 
vino,  previously  doscribod  by  Simon,  from  Voratrum  album.  Mr.  MiU 
cboU  (Proc.  Amer.  Pharm.  Assoc.,  1874)  contirmod  this,  and  concluded, 
with  Pougnot  and  Bullock,  that  veratroidine  is  distinct  fix>m  vera* 
trino.  In  1976  (Amer.  Joxtrn.  Pharm.,  1876,  p.  1)  Professor  Wormley 
arrived  at  tho  conclusion  that  veratroidine  is  identical  with  Teratrine. 
Without  intonding  to  deny  the  conclusions  of  Professor  Wormley,  I 
shall,  in  tho  present  edition,  allow  the  text  of  the  old  edition  to  stand, 
90  far  08  concerns  the  names  employed  to  represent  tho  two  alkaloid* 
of  voratrum  viride.  Jervine  is  so  closely  unltod  with  tho  inert  rosin 
that  it  is  floparfltcd  from  it  with  great  difficulty. 

PnYaioLOoiGAL  Action. — In  treating  of  tho  physiological  action  of 
voratrum  viiido,  I  shall  first  speak  of  the  effects  of  its  alkaloids  singly 
When  an  animal  is  poisoned  with  jeroine,  tlto  first  symptom  manifealed 
is  sluggishness,  aa  shown  by  a  disposition  to  bo  quiet',  accompanied  by 
distinct  si^oa  of  muscular  weakness.  In  a  little  while  peculiar  rapidly- 
repented  thrills  run  through  the  muscular  sj'stem,  so  that  the  animal 
trombles  violently.  After  a  greater  or  loss  longth  of  timo  the  animal 
becomes  unable  to  stand,  &om  weakness,  and  a^  or  before  tliia  period 
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violent  coDvnlsiooB  appear, — general  olonto  spaflms  withont  rigidity. 
The  Qonvulsiona  altcmato  with  intorvnls  of  relaxation,  and  as  the  animal 
grows  more  profoundly  prostrated  are  less  severe,  bnt  they  continue  in 
most  cases  up  to  death.  Even  when  they  are  most  violent,  force  is 
evidently  wanting.  The  animal  is  totally  unable  to  rai.to  himself  Arom 
the  ground ;  the  pigeon  drives  hima«lf  forward  upon  his  breast,  tho 
rabbit  pushes  himself  along  on  his  belly,  or  lies  upon  his  side  and  kicks 
into  Ibo  air.  Sensation  appears  to  bo  benumbed  only  very  late  in  tho 
poisoning,  aad  consci'ousnefis  is  preserved  almoet  to  the  lost.  The  papUi 
ara  not  affocted.  There  is  no  purging  or  vomiting,  but  always  pro- 
AiBo  Balivation.  Bcspii-ation  ceases  before  cardiac  action,  so  that  death 
probably  takes  place  from  asphyxia. 

Tbo  circulation  is  profoundly  affected.  Tho  puleo  is  generally,  U* 
not  always,  lessened  in  frequency,  provided  the  animal  be  quicf.  When 
there  are  convulsions,  or  even  when  the  tremors  are  marked,  it  becomes 
very  rapid.  The  arterial  pressure  is  greatly  lowoi*ed,  falling  progres- 
sively Grom  the  beginning  to  the  end  of  the  poisoning.  The  force  of 
the  individual  boat  appears  not  to  be  ranch  altered  at  first. 

In  an  elaborate  series  of  experiments  {Phila,  Med.  TimeSj  vol.  iv.)  I 
found  that  jenrine  had  Uttle  or  no  effect  on  the  pneumogastrie  rterves,  unc« 
it  acts  ns  u^ual  aflor  those  nerves  hare  been  cat,  and  galvanisation  of 
the  par  vagum  in  animals  profoundly  affected  by  tbo  poison  produced 
the  usual  cardiac  results.  Further,  when  the  cord  was  cut  very  high 
up,  80  08  to  paralyze  tho  accelerators,  jervino  still  lessoned  tho  pulso- 
rate.  As  it  was  also  proved  that  tho  alkaloid  lessons  tho  arterial  press- 
ure after  division  of  tho  cord,  i.e.,  oiler  voso-motor  paralysis,  and  also 
that  it  paralyses  the  heart  of  the  frog  or  turtle  when  placed  directly 
upon  it,  it  follows  that  jervino  lowers  the  force  and  frequency  of  tho  car- 
diac boats  independently  of  its  nerves,  by  a  direct  action  on  the  cardiac 
muscle  or  Its  contained  ganglia.  When  tho  norro-trunks  wore  galvan- 
ized in  an  animal  poisoned  with  jorvine,  although  the  pain-crios  showed 
that  tho  atTcrcnt  nerves  were  not  paralyzed,  little  or  no  hm  occurred 
in  the  arterial  pressure.  It  aeomo,  therefore,  that  the  jervine  not  only 
acta  on  tho  heart,  but  is  aloo  a  powerful  deprestant  to  (he  vaao-motor 
nerve-centres. 

In  fi'ogs,  as  well  as  in  higher  animals,  poisoned  with  jorvine,  there 
is  a  very  marked  diminution  and  finally  abolition  of  reflex  activity; 
and,  as  the  Ainclions  of  neither  [wripherul  nerves  nor  muscles  are  inter- 
fered with,  it  is  evident  that  the  alkaloid  is  an  intonsely  powerful 
spinal  depressant  The  convulsions  are  cerebral  in  their  origin,  as  they 
do  not  occur  below  the  point  of  section  when  the  spinal  cord  is  divided.* 
Locally,  jervine  is  very  feebly  if  at  all  irritant 

The  general  symptoms  induced  by  veratroidine  resemble  those  caused 

*  Bone  of  ths  «oiialiu!oii«  of  mj  ftrat  Invntij^tlaa  (Ameriean  /onm.  Mtil.  Sci.,  1870)  of 
Ibil  ing  w«n  mllod  in  <{iie>linn,  btit  1  hsv*  id  my  lut  pKp«r  fOD«  or«r  Uic  wbolo  grovad 
sfrMh.    Tho  MrUM-  dbeoMion  db;  U  foand  in  the  PKHm.  Mwd.  Tim**,  vok.  IL  uid  111. 
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b^  its  congeneric  alkaloid,  but  it  is  decidedly  mora  irritnling  than 
latter,  and  alwa}~s  induces  vomiting,  and  oceaBionnlly  purging;.  In  poi* 
Honing  by  it  there  are  in  most  cobch  some  muscubir  twitchings,  and 
finally  marked  conrulnions,  but  neither  of  ihc^c  are  bo  sorcrc  and  bo 
repeated  as  in  the  case  of  jervine.  Beatb  takes  p1uc«  from  asphyxia, 
due  to  paral}T!is  of  the  respiratory  centres. 

Upon  the  spinal  cord,  the  peripheral  ner\-C9.  and  the  muscles,  Tora- 
irotdino  acta  rcry  much  as  docs  jorrine,  being  a  docided  npinal  de- 
prosMuit. 

The  action  of  roratroidino  upon  the  circalation  b  a  very  curious 
one.  After  a  hypodermic  injection  of  tbe  poison  the  rapidity  of  tho 
pulse  and  the  artoriol  pressure  arc  at  firat  decidedly  lessened.  AAor 
a  time,  tho  pulao  still  rcmaioing  very  slow,  tho  individual  heart-beats 
become  endowed  with  a  force  greatly  beyond  normal,  and  tho  arterial 
pressure  becomes  normal;  then  suddenly  the  pulso-rato  bocomoa  very 
rapid,  tho  individual  cardiac  beats  losing  much  of  their  oxtraordinaiy 
vigor,  but  the  arterial  pressure  rising  nearly  fifty  por  cont.  beyond  itii 
original  position. 

When  the  alkaloid  is  thrown  directly  into  a  vein,  those  phouomona 
nro  intensified  and  abbreviated.  I  have  seen  the  artorial  prossuro  fall 
to  acre  in  thirty  seconds,  and  in  one  and  a  quarter  minutes  rise  to  165 
(110  normal)  contimeLrea.  Tho  rise  is  not  due  to  a  diroct  action  of  tbo 
drug,  but  to  tbo  sudden  asphyxia  which  it  induces,  since  it  docs  not 
occur  if  ftee  artificial  respiration  be  maintained  (PhiUi.  Med.  T^j'mes, 
Tol.  It.). 

When  artificial  respimtion  is  kept  up,  veratroidine  steadily  les.iens 
both  arterifll  pressure  and  pulso-rate.  When  the  par  vagnm  has  been 
divided,  artificial  respiration  being  maintained,  veratroidine  is  power- 
less to  reduce  the  pulse-rato  ;  and  when  tbo  pulse-rate  has  been  reduced 
by  the  dnjg  in  the  uninjured  animal,  division  of  the  par  ragum  is  fob 
lowed  by  an  enormous  rise  in  tho  nnmber  of  cardiac  boats  per  minute. 
These  facts  certainly  provo  that  veratroidine  is  a  powerful  stimulant  to 
tho  inhibitory  nerves  of  Iho  heart.  Moreover,  1  have  found  that  when 
tho  spinal  cord  is  divided  so  as  to  paralyze  the  accelerator  nerves,  a 
minute  dose  of  tbo  poison  (one-thirtieth  of  a  grain)  will  at  ouco  cause 
diastolic  arrest  of  tho  heart's  action,  but  if  tho  pneumogastrics  bo  now 
Bovorcd,  and  tho  repressive  force  bo  thus  taken  off,  the  relaxed,  ecom- 
tngly  dead  viscua  recommences  its  beat.  Tho  slow  pulse  of  mild  vcra- 
troidino-potsoning  becomes  rapid  when  a  largo  dose  of  tho  poison  la 
injected.  Further,  after  a  lai^e  dose  division  of  tbo  pnoumogoetrics 
baa  no  oETcet  upon  pulse-rate,  and  tbe  most  intense  galvanic  current 
applied  to  the  peripheral  onds  of  the  divided  nerves  is  powerlese  to 
affect  tho  tiscus.  Evidently,  largo  doses  of  veratroidine  paralyze  tho 
cardiac  inhibitory  apparatus,  while  small  ones  stimulate  it  intensely. 
Tbo  parnl^'sis  is  certainly  peripheral;  whether  the  stimulation  is  cen- 
tric or  peripheral  has  not  as  yet  been  determined.     When  enormous 
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ffoses  of  voratroid'me  arc  thrown  directly  i-»n  the  heart  by  venous  in- 
jection, they  at  once  kill  the  cardiac  muMcIe.  Upon  the  vaBO-motor 
Dcrrea  veratroidine  in  moderate  toxic  amounts  has  no  demonstrable 
influence.  Dr.  F.  Roigol  {Pfikger's  ArcMv,  1871,  p.  409)  has  demon- 
etrated  that  the  rise  of  arterial  pressure  which  occurs  in  asphyxia  la 
lately  due  to  vaso-motor  spasm.  In  jorrine^poisoning  asphyxia  has 
very  little  influence  upon  the  arterial  prossuro,  because  the  vaso-motor 
centres  are  paralyzed;  in  vcratroEdiiio-poiaoning  the  slightest  inter- 
mission in  the  working  of  the  bellows  of  the  apparatus  for  artiflcia) 
reepiration  is  followed  at  once  by  an  enormous  rise  of  the  mercury 
ID  the  manometer,*— CO  Delusive  proof  that  the  vaao-motor  centres  are 
not  seriously  affected.  This  deduction  I  have  experimentally  corrobo- 
rated by  galvanization  of  a  sensitive  oerve:  always,  unless  an  enor* 
mous  amount  of  the  alkaloid  had  beuu  given,  the  rise  in  Itie  arterial 
praasoro  waa  marked  and  immodiato.  In  oslimating  the  physiological 
action  of  Toratroidino  it  must  bo  borno  in  mind  that  artitioiat  roApira- 
Lton  was  maintained  during  the  study  of  the  action  of  the  drug  od  the 
bMirt  and  vaso-motor  centres ;  that  its  influence  on  the  respiratory 
oeiitres  is  so  intense  as  to  overbalance  its  cardiac  action,  and,  when 
the  animal  is  left,  to  itwlf,  to  cause  death  before  any  very  decided  in- 
flncnce  has  been  exerted  on  the  heart.  The  action  of  the  alkaloid  may, 
therefore,  be  summed  up  as  fullows:  it  is  a  powerful  respiratory  poison, 
lessening  at  first  the  frfquency  of  the  cardiac  beat  by  stimulating  the  pneu- 
mogastrics,  but  soon  losing  all  control  over  the  heart,  owing  to  the  powerftil 
influences  which  the  induced  asphjTcia  oxorts. 

The  resin  of  veratrum  virido,  when  completely  deprived  of  the  alka- 
loids,  iA  nearly  inert.  It  seems,  howovor,  to  bo  irritating  to  the  digostivo 
or^ns,  and  very  probably  aids  in  the  production  of  the  vomiting  occfl- 
idoned  by  full  doses  of  the  drug. 

A«  the  action  of  the  alkaloids  of  veratrum  virido  is  very  similar, 
ftnd  as  they  are  the  only  active  principles  of  the  drug,  it  is  very  easy 
a  priori  to  dotormino  what  the  influence  of  the  drug  will  bo.  Sufficiently 
numorous  oxperiracuts*  have  been  performed  wlLli  the  crude  drug,  or 
its  proporations,  to  show  that  it  acta  upon  the  lower  animals  as  upon 
man;  but  it  is  not  nccossary  here  to  do  more  than  allude  to  tliem. 
"Wlicn  taken  in  small  doses  by  man,  veratrum  viride  firttt  reduces  the 
force  without  much  leitseniug  the  iHquoiicy  of  the  pulse,  but  after  a 
time  the  pulse  falls  very  much  in  rapidity,  somotimea,  according  to 
Dr.  Norwood,  uvon  to  thirty-five  a  minute. 

If  any  exertion  be  made  during  this  stage  of  doprcesion,  the  slow 
pulso  will  be  suddenly  converted  into  an  exceedingly  rapid  one.  The 
alow  pulso  is  sometimes  moderately  ftill,  but  is  always  very  soft  and 
oompresstble ;  the  rapid  pulso  is  exceedingly  feeble  and  small,  often 


*  Sm  w^totellr  p«p*r  bj  Pn>r«Mot  8.  &.  Pore;,  7Va>w.  Amtr.  Sttd.  Amo^  :  nprintftd  u 
ipM«(,  ISM. 
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throady,  and  maj  become  imperceptible.  Severe  naosca  and  Tomitiog 
accompany  or  follow  the  reduction  of  the  pulse-rate.  That  the  latter 
is  not  due  to  gastric  disturbance  is,  however,  sbowu  by  the  fact  that  it 
often  pnocedes  tbo  stomachic  symptoms,  and  may  exist  without  them. 
Thaa,  Professor  Percy  states  that  he  has  seen  the  pulse  reduced  to 
thirty  per  minute  without  nausea  being  induced.  During  the  stage 
of  depression  there  is  always  decided  muscular  weakness  aud  relaxa- 
tion. 

After  a  poisoDOUS  dose  tbo  symptoms  above  noted  are  increased  in 
intensity  and  become  vorj'  alarming.  A  running,  almost  imperceptible 
pulso;  a  cold,  clammy  skia;  intense  nausea,  and'incesBant  attempts 
at  vomiting,  or  retching,  or  hiccough ;  absolute  muscular  prostration ; 
faintncse ;  vertigo  j  loss  of  vision,  and  seiui-UQConsciousncsa,  make  up 
tJie  group  of  oxtromo  symptoms.  Various  observers  also  apeak  of  aa 
excruciating  priecordial  pain;  but  this  I  have  not  seen. 

Summary. — From  tho»e  symptoms,  with  what  has  already  boon  said 
about  the  alkaloids,  it  follows  thatTonktriim  vfride  is  a  powerful  spinal 
and  arterial  depressant,  exerting  little  or  no  direct  intlucnco  upon  tho 
cerebral  centres.  In  full  therapeutic  doses  it  lowers  the  pulso-rato  both 
by  a  direct  action  on  ihe  muscle  (jcrvine)  and  by  stimulating  the  inliibi- 
tory  nerves  (voratroidine);  it  diminishes  tho  force  of  tho  hoart-boat  by 
a  direct  inQuonce  on  tho  cardiac  muscle  (jcrvine),  and  produces  a  gonoral 
vaso-raotor  paralysis  (jorvine)  more  or  loss  complete  according  to  the 
size  of  the  dose.*  Uudur  its  actiuu  the  functional  activity  of  tbo  skin 
is  greatly  increased ;  'but,  as  this  is  a  necessary  result  of  tho  profound 
artorial  depression,  there  is  no  reason  for  believing  that  tho  drug 
has  any  spueiiic  influence  upon  the  perspiratory  glands.  In  a  similar 
mnnuor  the  excretion  of  bile  is  often  indirectly  increased  by  veratrum 
virido,  through  tho  severe  vumtting  which  it  induces. 

American  hcUcbure  undoubtedly  lowers  animal  temperature  very 
decidedly,  but  wholhur  directly  or  indirectly  hits  nut  been  determined 
I  have  irequuiitly  seen  it  reduce  the  bodily  heat,  aiid  M.  Liuou  {Bull 
Therap.f  1B69,  lxx\'i.  95)  stales  that  it  does  so,  but  not  so  certainly  ae 
it  lowers  the  pulse.  Oulmont  (Bu/i.  Therap.,  I86S,  Ixxiv.  153)  OHecrts. 
as  the  results  of  his  experiments,  that  in  animals  from  half  an  hour 
to  two  hours  after  the  administration  of  such  doses  as  would  product 
violent  symptoras  without  killing,  the  temperature  fell  2*,  3%  or  evec 
5°  (C.?),  and  remained  at  this  point  for  twenty-four  hours. 

Thekapkutics. — ^ith  our  present  knowledge  of  the  phyeiologica] 
action  of  veratrum  virido,  it  is  evident  that  there  are  only  two  rational 
indications  for  its  use, — namely,  to  reduce  spinal  action  and  to  redvct 
arterial  action.  Owing  to  the  very  great  effect  veratrum  virido  has 
upon  the  circulation,  and  to  the  numerous  drugs  which  are  purer  spinal 


* 


•  Pr«reMQr  S.  B.  Vtnj  lUtM  thu  »  dilMAtion  ot  th«  blood-vamU  of  iho  trog't  mth  u4 
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deprooBuitA,  it  id  never  called  for  to  moot  tho  first  IndlcAtlon,  and  {d 
practice  should  simply  bo  used  to  lesson  the  force  of  the  circulation. 
The  OBO  of  the  drug  in  typhoid  fever  and  other  adynamic  difleasoe  ie 
simply  an  irrational  and  dangerous  practice,  founded  upon  an  erro- 
neous idea  of  the  action  of  the  remedy. 

Voratmm  virido  has  been  rccomraondod  id  mamaapofu;  and  in 
(•see  of  irritntion  of  the  brain  fi-om  drink,  with  strong  bounding  pulse, 
it  may  bo  of  groat  service ;  but  in  the  true  delirium  tremens,  with  uni- 
Tezwl  adynamia,  it  is  a  thoroughly  improper  remwiy,  capable  of  deep- 
aoing  iho  proHtration  into  futal  Bxliauatiuii:  indeed,  I  bav6  known  of 
death  occurring  in  thid  diseaso  &om  ita  uso. 

When  true  sthenic  arterial  excitement  is  to  bo  combated  in  any 
diaeaso,  ezoept  it  be  gustTttis,  veratrum  virJdo  may  bo  employed  as  a 
prompt,  thoroughly  eftlcient,  and  at  the  Baino  time  very  safe  remedy, — 
Tery  aafo,  sinee  ll  is  alniuiit  inca]>ablo  of  producing  death  in  the  robust 
•dult,  unless  used  with  great  recklessness  and  in  repeated  dosot*.  In 
the  early  stages  of  sthenic  pneitmonia  it  offers,  I  boliero,  the  best  known 
method  of  reducing  the  pulse-rate  and  the  temperature,  and  of  ameli- 
orating the  disease.*  It  is  hardly  necessary  to  mention  other  individual 
diMAses  in  which  veratmm  viride  may  be  employed  to  carry  out  the 
present  indication. 

In  peritonitis  its  tendency  to  cause  vomiting  is  very  much  against  ito 
nse,  and,  tmless  this  action  can  bo  controlIo»J,  should  interdict  its  em- 
ployment. I  desire,  however,  to  call  attention  to  ita  value  in  prevent- 
ing inllommntion  after  severe  abdominal  injuries,— indeod,  atlor  any 
severe  injury.  Thus,  I  am  cognizant  of  tho  case  of  a  woman  whose 
belly  was  torn  open  by  the  horn  of  a  bull ;  the  abdominal  walla  were 
Pont  for  about  six  inches,  and  tho  sigmoid  flcxuro  of  the  colon  came 
out  and  wa«  dragged  in  the  dirt.  It  was  wa!(hcd,  replaced,  the  wound 
sew«d  op,  the  patient  restricted  to  low  diet,  and  vomtnim  viride  admin- 
istored  very  carefully  so  as  to  kcop  tho  pulse  as  dcproBscd  as  possible 
and  St  the  aamo  time  to  avoid  vomiting,  to  aid  in  which  opium  was  sJeo 
giroQ.    Bocovory  without  a  bad  symptom  resulted. f 

Afl  an  emetic,  veratrum  virido  should  never  bo  employed. 

In  chronic  cardiac  diseases  it  may  be  used  in  precisely  thorn  cases  tn 
which  digitalis  is  contra-indicated, — i.e.,  where  thcro  ia  excessive  hyper* 
trophy. 

The  contra-indicAtiona  to  the  use  of  veratrum  virido  are  cardiac 
weakntias  and  tho  existence  of  general  adynamia. 

ToxiooLooT. — -Although  veratrum  virido  is  a  remedy  of  groat  power, 
oapable  of  producing  tho  most  alarming  symptoms,  yet  I  believe  it  to 
be  the  safest  of  sU  the  cardiac  depresaonts ;  certainly  it  is  far  loss  dan- 


•Comparo  Oalmoiit.  BuHtlitk  it  Thirapnu'^uf,  t.]xxir.  p.  144,  and  IIM.  Znbcr  aad 
B.  Ulrtx,  Ihii,,  L  lisri.  p.  4S8. 

t  OoubH  *Uo  Dr.  C.  8.  Bbbop)  Am4Hc«m  Jommal  »f  i\t  Vtdieal  Sm*net4,  OoL 
ISSI. 
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gorons  than  aconite.  OverdoaeB  of  it  provoke  vomiting  so  soon  and  bo 
certainlv  that  it  m  Homewhat  doubtful  wholhor  a  robust  aduU  could  bo 
killed  by  a  ein^le  dose  of  any  of  its  oflBcinal  preparations,  especially  if 
prompt  and  jmliuious  treatment  were  aflbrded,  I  have  Hcveral  times 
known  a  tcai^poonful  of  ita  fluid  extract  to  be  taken ;  and  Professor 
Percy  cites  recoveries  after  the  ingestion  of  a  tumblerful  of  the  tinc- 
ture :  after  Ihirty  grains  of  the  resinoid  ;  after  two  doses — a  tumblerful 
eaob— of  a  nyrup  representing  a  pound  of  the  root  to  the  pint,  A  feeble 
child,  eighteen  months  old,  was  killed  by  thirty-five  drops  of  the  tinctnro 
{Amer.  Journ.  Pharm.,  1865) ,  and  a  doubtful  case  of  fatal  poisoning  in 
the  adult  is  mentioned  in  Med.  and  Surg.  Jiep.,  xl.  372. 

I  have  soon  the  most  alarming  symptoms  result  fVora  large  medici- 
nal doses  repeated  at  short  intorvaEs,  and  have  been  astonished  at  the 
rapidity  with  which  ihey  yielded  to  treatment ;  but  Dr.  J.  D.  Blako  re- 
ports {American  Med.  M'eekly,  No.  20,  1B74)  a  death  resulting  from  the 
administralion  of  between  thrcu  aud  four  drops  of  Norwood's  tiucturo 
every  two  houra  to  a  babe  clevuu  monthii  old ;  nud  a  man,  convalescing 
from  typhoid  fever,  was  killed  by  a  drachm  of  the  fluid  extract  (Phtla. 
Med.  Tmcs,  xiv.  863). 

la  cases  of  poiaouing,  vomiting  should  be  encouraged  by  large 
draughts  of  warm  water  until  the  slonincb  is  well  washed  out.  Then 
the  jiatioul  should  bo  forced  to  lie  flat  upon  the  back,  with  the  head 
lower  than  the  feet,  and  the  eflbrls  at  vomiting  should  be  restrained. 
If  they  cannot  bo  checked,  and  if  the  prostration  bo  sovcro,  on  no 
account  should  the  patient  bo  allowed  to  rise  up,  but  must  be  made  to 
Tomit  into  a  towet.  A  full  do^o  of  laudanum  should  be  given  by  the 
rectum,  and  brandy  or  whisky  bo  administered  by  the  mouth.  I  have 
noticed  that  spirits  will  sometimes  bo  retained  onlj'  when  given  undi- 
luted, and  in  such  form  will  quiet  the  stomach  at  once.  If  the  stomach 
refuses  alcohol  in  any  shape,  the  rectum  should  bo  made  use  of.  Am- 
monia may  be  employed  as  an  adjuvant  to  alcohol,  and  in  extreme  cases 
may  be  injected  into  a  vein.  Nitrite  of  amyl  inhalations  are  said  to 
have  been  of  service.  External  heat  is  important,  and  mild  flagellations, 
rubbing  with  coarso  towels,  sinapisms,  etc.,  may  be  used  to  keep  np  the 
external  capillary  circulation. 

Administration. — In  administering  veratnim  viride,  It  should  al- 
ways bo  borne  in  mind  that  it  will  do  no  good  in  acute  disease  unlosa 
given  in  increasing  doses  until  its  physioloj^pcal  action  is  manifested. 
In  almoat  all  cases  vomiting  is  to  be  avoided  as  far  as  possible.  To  do 
this,  small  quantities  of  the  drug  should  bo  given  at  short  intervals, 
and  corresponding  doses  of  laudanum  (five  to  ten  drops)  should  bo  ex- 
hibited fifteen  minutes  befoi*o  each  dose  of  the  voratrum  virido,  An 
hour  is  generally  the  best  interval  between  the  doses.  The  drug  should 
always  be  administered  in  the  form  of  the  Huid  extract  (^Extractum  Vera- 
tri  Viridis  Flmdum^  U.S.),  doeo,  one  to  three  drops ;  or  of  the  tincture 
(^Ttnctura  Veratri  yiridit, — 40  per  cent.,  U.S.),  dose,  three  to  six  drop«. 


A  saturated  tincture  is  eomotimes  kept  in  the  Bhope  under  the  name  of 
NorwoocCs  tincture, 

Veratbuh  Albuh. — In  casei  of  human  poisoning  with  veratrum 
album  the  Bymptoma*  have  beon — oxceseivo  vomiting,  gonornlly  ao- 
coinpaniod  by  severe  abiJominat,  and  ollon  ooeophageaJ,  pain,  and  fol- 
lowed by  A  very  severe  diarrhcBa;  intense  pn>atratian  and  muscular 
rolaxation ;  very  pronounced  reduction  of  the  temperatnro  ar.d  pnlae, 
Lho  latter  being  somettmca  rapid  and  almost  imporcoptiblo  in  the  tu\- 
vanccd  stages,  and  finally  becoming  extinct ;  sunken  eyes,  cimtractwl, 
anxious  countenance,  a  cold  skin  clammy  with  profuso  porHplration, 
and  other  evidences  of  collapse.  Tho  mind  remains  clear  until  the 
last.  A  fatal  result  is  very  common,  and,  when  recovery  occurs,  tha 
convalescence  is  iisually  protraotod. 
■  Tho  exact  nature  of  the  active  principles  of  veratrum  album  is  still 

involved  in  doubt.  PoUetier  and  Caventou  thought  that  they  found 
Buptirgallate  of  veratnno  In  it.  So  far  as  I  can  make  out  from  tho  aa> 
thoritios  at  my  command,  Simont  claims  that  there  are  throe  alkaloids 
in  veratrum  album, — vtralrine,  barytine,  and  jervine;  and  Dr.  Mossc) 
{5ur  la  Veratrine,  These,  Paris,  1868)  certainly  indicates  that  sabaditline 
and  barytino  are  tho  same.  The  subject  has  boon  elaborately  inves- 
tigatod  by  Dr.  Chas.  L.  Uitchcll,  who  Uafi  found  two  alkalotdis  in  tho 
rhizome,  one  of  which  he  denominates  jervine,  the  other  wratraibine, 
Tho  reain,  when  entirely  freed  from  alkaloids,  is  inert.  In  a  number 
of  exporimonta  made  separately  by  Air.  Mitchell,  Dr.  J.  U.  Uayncs, 
and  m}r8elf,  the  veratralbine  proved  itself  a  most  active  poison,  ono- 
tenth  of  a  grain  killing  a  largo  pigeon  in  four  minutes,  and  one-twen- 
tieth of  a  grain  a  dog  of  fourteen  pounds'  weight  in  one  hour.  Tho 
symptoms  wore  nausea  and  vomiting,  with  violent  purging,  if  tho  ani- 
mal lived  some  time,  salivation,  muscular  weakness  passing  into  pa- 
ralysis, convulsions,  and  death, — n*om  failure  of  respiration  alter  mod- 
erate toxic  doses,  fVom  cardiac  arrest  after  very  largo  ones.  When  tho 
fhtat  result  had  been  slowly  produced,  intense  hyperemia  of  tho  intca- 
tinal  mucous  membrano  was  found  nftor  death.  Veratralbine  appears  to 
be  vory  closely  allied  both  in  chemical  and  in  physiological  properties 
to  veratrino. 

VERATRINA.    U.S. 

This  alkaloid  is  procure<l  from  the  seeds  of  Veratrum  Sabadilla 
(Asagnea  officinalis^).  As  found  in  commerce,  it  is  almost  always  more 
or  less  impure,  and  occurs  as  a  grayish-whito  powder  of  an  intensely 
acrid  taste,  and  producing,  oven  in  the  minutest  quantity,  when  amelled, 

■  ForwjM  Btid  fttialjriia  or  «jnplotD(,  (re  ffet  Vorb  ifttt.  Htccrd,  p.  Ul,  187S. 

t  I  bkT*  fiot  h*d  ft««e«4  10  SimuD**  urigtBol  |>m|i«r(. 

]  Tbe  kolioB  of  tntmiiiUinr,  the  ouBjceoerio  »lk»loid  at  venitrln«,  famd  be«a  partlBlIy 
•Uidi«d  bjr  Dr.  I.  Vrf»v  {MomtpilUtr  M4ti^  1B&3, 1.  274),  who  Ipdi  it  to  hare  obI/  ftboQt  ono- 
twalAli  tb*  toxic  |MW«r  of  v«ntriii*. 
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frequontly-repefttod  sneezing,  which  may  conliouo  for  hours.  It  \iwt 
when  pure  boon  considered  uucrystiiUizuble,  but  Alcrck  bus  obtained  it 
in  rhombic  pngins  about  half  uu  inch  iu  length,  ttirough  the  stioutaneoud 
evaporation  of  its  alcoholic  solution.  It  is  very  eUgUily  soluble  iu  boil- 
ing water,  not  at  all  in  cold  water;  soluble  iu  alcoliol,  iu  six  parts  01* 
other,  and  in  two  parts  of  chloroform. 

Yeruli'ino  dissolves  iu  couceulrated  sulphuric  add,  with  the  produc- 
tion of  a  yellow  color,  chaugtiig  in  five  minutes  into  orungo,  then  iuto 
blood-red,  and  in  half  an  hour  into  a  spkndid  carmine.  Maying  stales 
that  this  test  is  very  faint  with  0.0026  of  a  grain.  If  liome  bromine 
bo  dropped  into  the  fVesbly-prepared  sulphuric  acid  solution,  a  beautiful 
purple  rectuUtf.  A  more  delicate  test  than  either  of  those  yet  noted  le, 
according  to  Masing,  that  of  Trapp,  which  consists  in  warming  the 
colorless  solution  of  vcratrino  in  concentrated  hydrochloric  acid,  when  a 
dork-rod  very  persistent  color  Is  produced.  This  test  is  eaid  to  afford 
vary  marked  proof  of  the  presence  of  0.0026  of  a  grain  of  the  alkjUoid, 
and  to  be  ospeeially  useful  when  the  veratrine  is  impure. 

PursioLooicAL  Action. — Veratrine  is  exceedingly  irritating  to  any 
surface  it  may  come  iiv  contact  with,  producing  when  given  hypodenni- 
calty  or  endennically  sovero  pain,  nnd  when  rubbed  on  the  skin  a  focU 
ing  of  waiTnth,  followo<I  \>y  prickling,  severe  pain,  numbno^,  and,  if  it* 
use  bo  persisted  in,  a  marked  i-ednoas.  On  the  mucous  mcmbmDefl  iUi 
action  is  oven  more  decided.  Tn  the  nostrils  the  minutest  portion  of  it 
produces  intenso  irritation,  as  shown  by  repeated  sneezing  and  fVoo  dis- 
charge, which  may  bo  bloody.  "Upon  the  tongue  a  speck  causes  burn, 
ing,  with  fVee  salivation. 

"W^ion  taken  intermdly,  in  smalt  doses,  it  producce  slowing  and 
weakening  of  the  puLte ;  more  fVuely  adnnnistered,  indications  of  goetro- 
tntc8tinal  IrritAtion ;  and  in  large  doses  it  is  followed  by  violent  vomit- 
ing,  serous  purging,  often  with  intense  burning  in  the  mouth  and 
throat,  and  general  nniscular  weakness.  No  fatal  case  of  poisoning  id 
on  record  ;*  but  in  the  experiments  of  Esche  on  himself  a  half-grain  of 
the  acetate  produced  collapse,  with  a  pale,  cold,  wet  skin,  pinched  feat- 
ures, a  rapid,  thready,  irregular  pulse,  violent  vomiting,  and  marked 
muscular  tremblings.  Other  observers  have  noted  more  pTOnounccd 
Indications  of  convulsions;  nnd,  according  to  Bardsley,  when  absorbed 
through  the  skin,  instead  of  purging  it  produces  iu  some  cases  very 
ft-ee  diuresis.  On  the  whole,  the  rosomblaneo  between  the  symptoms 
as  induced  in  man  nnd  in  the  lower  animals  is,  so  for  as  we  know, 
complete. 

The  phenomena  of  veraLrine-poisoning  in  a  mammal  ore  violent 
muscular  twitchings  and  convulsions,  which  are  often  plainly  excited  by 
external  irritanta,  severe  vomiting,  generally  but  not  always  oocora- 

•  [b  St.  O'ory't  tfawpilal  RtporU,  1870,  vol.  r^  Dr.  C.  PagM  BUkt  rtportl  ft  MM  of 
rwovarj  aflsr  Ui«  ingMtiwi  of  ft  lininiQot  lappoNVd  to  eontkii)  tlir»o  grftloi  of  venlriuc !  !■• 
tMi»  ilobing  of  ih*  ikia  wu  a  promiocot  ■jrinptoin. 
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paniod  by  par^g,  and  disturbanco  of  motion,  respiration,  and  circula- 
tion. Ttio  pulso  ia  at  first,  if  iho  doso  be  not  too  largo,  qaickcucd  and 
strengthened,  bat  in  a  very  ebort  tinao  it  becomes  slower  and  weaker, 
and  finally  very  frequent,  thready,  and  irregular.  Tboro  is  early  a 
mnrkcd  loss  of  muscular  power,  even  in  the  midst  of  iho  convulsions, 
and  tlio  latter  mny  give  way  to  the  quiet  of  paralyais,  or  may  continue 
up  to  death. 

Accoi*ding  to  the  researches  of  Clans  (Journal  of  Anatomy,  viii.), 
veratrino  in  toxic  dosee  caoftes  first  a  slight  fall  of  temperature,  then 
a  rise  to  about  normal,  and  finally  a  fall  immediately  boforo  death. 
Sabadilllne,  on  the  conli-ary,  produces  a  rise  of  temperature,  followed 
only  by  a  ptirtial  fall,  sq  that  the  bodily  beat  even  at  the  moment  of 
death  IB  above  normal. 

M.  PrcvoBt  (Rubin's  Journal  de  VAnatomie,  1868,  t.  v.  p.  206)  has,  1 
think,  very  wuU  dividod  the  action  of  vormtrine  in  poiaonuus  doses  into 
three  stages:  first,  that  of  excitation  or  restlessness;  second,  that  of 
convulsiuns ;  third,  that  of  paralysis.  It  sbuuid,  however,  bo  under- 
Btood  that  these  may  after  large  doses  be  fused  into  one.  I  have  soon 
an  auimni  suQur  a  convulsion,  or  perhaps  merely  give  a  convulsive 
shudder,  and  drop  dead. 

After  death  Srom  a  very  largo  dose,  the  muscloe  are  found  to  have 
lost  more  or  loss  completely  their  irritability,  so  that  they  either  do 
not  roRpond,  or  mipond  very  feebly,  to  the  strongest  foradic  currents. 
That  this  is  due  to  a  direct  influence  of  the  alkaloid  upon  them  ia 
proved  by  the  fact,  first  noted  by  Kollikor  i^Virchow's  Archiv,  Bd.  x.  p. 
2A7),  but  which  I  in  common  with  other  observers  have  experimentally 
confinned,  that  if  an  artery  bo  tiod  before  poisoning,  all  the  mosclos 
auppliod  by  that  artery  maintain  their  integrity. 

It  is  evident  that  veratrine  is  a  muscle-poison ;  but  it  has  other 
powers,  and  the  subject  is  beet  studied  in  detail,  system  by  system. 

Central  Nervous  Sifgtem. — Upon  the  cerebrum  the  action  of  veratrino 
is  not  veiy  marked.  That  the  convulsions  are  not  cerebral  is  shown  by 
the  fact,  which  I  have  fVoquontly  noted,  that  they  are  in  no  wise  af* 
footed  hy  division  of  thij  spinal  cord.  The  spasms  must  bo,  therefore, 
either  poriphoral  or  itpiital  In  origin,  il.  Prevost  (Robin's  Journal  de 
VAnaiomie,  1868,  p-  209)  has  found  that  oonrulsions  will  occur  in  tha 
frog  oven  when  the  spinal  cord  is  deatroyod,  but  that  under  thetw  cir- 
oamstances  the  convulsions  are  not  spontaneous,  but  occur  only  when  an 
irritation  is  applied  to  a  jmrt,  and  are  limitod  to  the  part  irritated.  A 
fact  analogous  to  this  was  noticed  by  Kdlliker  (  Virehoufa  Archiv,  Bd.  x. 
p.  262,  Bxp.  IX.):  in  fVogs  whose  nerves  wore  paralysed  by  curare, 
the  exhibition  of  veratrino  induced  ])htinomena  similar  to  those  Just 
noted.  These  facts,  however,  do  not  prove  that  the  convulsions  in  tho 
vemtrizod  ft*og  are  not  spinal,  but  only  show  that  there  is  a  8tat«  of 
excitation  of  the  muscles.  But  }JL  Prevost  flimishos  the  following 
direct  proof  that  the  cord  in  voratrino-poisoning  is  not  affoctod.    The 
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hind  \q^  of  a  fh)g  were  sepamtod  fVom  tho  rest  of  the  body  by  a  very 
tight  lii^alure,  so  placed  aa  rot  to  includo  tbo  lumbar  uorvea.  Somo 
Tcratnnu  was  then  inU'oducod  into  one  of  the  fore  legs,  and  of  courao 
fonnd  it3  way  into  the  spinal  cord  and  tbo  anterior  portions  of  tba 
body.  Under  these  circumstancca  it  is  evident  that  tho  convulaiooa 
produced,  if  spinal,  would  affect  tho  whole  body,  but  if  pcripbe 
would  bo  confined  to  the  anterior  part  of  the  frog.  It  wna  found  tha 
tbo  posterior  logs  were  never  afTcrted ;  that  while  irritation  of  the 
caused  most  violent  spasms  in  the  anterior  part  of  the  body,  ool 
tho  normal  redox  actions  occurred  in  those  muscles  which  were  not^^^-t 
reached  by  tho  poison.  If  this  experiment  bo  confirmed  (and  £  see  no^aao 
intrinsic  reason  to  doubt  its  accuracy),  to  Provost  belongs  tho  credil^V't 
of  having  proved  that  vcratrino  has  no  action  on  Uio  motor  oeDlreti  o 
the  spinal  cord. 

There  is,  however,  an  apparent  opposition  between  the  exporimen 
of  Prevost  and  those  of  Kolliker  (  F7rcA(Jui'5  Archiv,  Bd.  x.  p.  2G1)_ 
Tho  latter  obsorvcr  noted  (Exp.  VI.)  that  when  tho  skull  of  the  fi 
was  opened  and  a  ton-per-eent  alcoholic  solution  of  vorotrino  drop 
on  tho  cord,  violent  general  tetanic  convulsions  were  induced ;  alsc^— V 
(Exp.  IV.)  that  when  one  crural  artery  and  vein  of  n  frog  wei'o  tiei^V 
and  the  voratrJne  solution  placed  in  tho  mouth,  tetanus  ensued,  in —  — 
volviug  tlic  protected  limb,  and  continuing  there  after  it  had  ceiued  ii^^ 
the  other  mcmbera.  I  sco  no  way  of  reconciling  these  experiments  ot 
Kolliker  with  those  of  Provost  except  by  puppoaing  either  that  tbt:=-v 
latter  are  inL-orrcL-tly  ohaervod,  or,  what  seonis  much  more  probable -^^ 
that  the  poison  in  the  former  reached  tho  protected  parta  by  difftuiOD  -^ 
although  in  less  quantity  than  it  did  the  other  members:  this  woul 
also  explain  the  coutiuuauce  of  tetanus  iu  the  pi'oteclod  limb  ader  i 
had  ceased  olsowhcro. 

il.  Guttmauu  {ReicherCs  Archiv^  18661  is  in  accord  with  KdlHke 
in  his  experiments,  for  be  states  that,  notwithstanding  tho  artery  of 
limb  is  tied,  yet  spasms  occur  in  the  log  during  the  convulalvo  stage  o 
voratrinepoisouing:  of  course  the  "diffusion"  theory  would  apply! 
this  as  well  as  to  the  experiments  of  Kdlliker. 

Tho  only  conclusion  to  he  drawn  IVom  tho  evidence  seems  to  mo  t 
be  that  at  present  it  is  uncertain  whether  vtratrint  does  or  does  not  ac 
%ipon  the  motor  centres  of  the  cord. 

In  regard  to  the  action  of  the  drug  uj>on  tho  senutiTd  oentros  of  th 
cord,  our  knowledge  is  by  no  mcaus  jierfect.    Anteethoeia  of  tbo 
torior  feet  was  noticed  in  the  fVogs  cxperimonted  upon  by  Provost 
tho  manner  described ;  but  when  the  circulation  is  cut  ofif  fVom  th 
foot  of  a  frog,  loss  of  sensibility  always  ensues. 

Peripheral  Nervous  Sjfstem, — The  study  of  tho  action  of  voratTin«» 
upon  the  peripheral  motor  apparatus  evidently  divides  itself  into  » 
study  of  the  influence  upon  the  muscles  and  the  extreme  nervo-onding« 
in  them,  and  upon  the  nerve-trunka 
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Thoro  caD  be  no  doubt  that  vtratrine  finally  destroys  the  contractile 
poiar  of  the  nmsde  itaclf,  so  ibat  it  fails  to  runpond  to  any  iiritatioD 
whatever,  and  soon,  becoming  slifT,  exhibits  the  acid  reaction  of  post* 
mortcin  rigidity.  Thus  far  all  recent  observers  are  in  accord;  and  I 
liavo  frequently  witnessed  the  aatiio  jihcnontenon.  EoUikcr  in  some  of 
his  cx[>crinicnt9  (/oc.  cit.)  notes  that  the  muscle  in  the  curly  stage  of 
vcratrine-puisoniog  rcapondcd  inoi*dinatcIy  to  stintulL  The  study  of 
this  phenomenon  has  been  especially  made  by  Bczold  and  Hirt  (  Unter- 
tuch.  Physiolog.  Laborat.  Wurzbury,  i.),  by  M.  Provost,*  by  Rossbach 
(^Pjtuyer's  Archiv,  xiii.  C17),  by  Maroy  and  Maurice  Mendelssohn  (Trti* 
Wux  da  Laborat.  de  M  Marey,  xiv.,  and  Comptes-Rtndua  Soc.  Bioloy., 
[883,  147).  When  a  muscle  dui'ing  Iho  convulsive  stage  of  veratrine- 
poifloulng  is  momentarily  stimulated,  instead  of  tho  usual  momentary 
eontracliun  a  prolonged  tetanic  Bpot^m  results  and  lasts  some  seconds: 
this  spasm  is  induced  by  the  slightest  irritation.  When  a  nerve  is 
irritated  ropeat<xIIy  within  a  short  time,  the  tributary  muscle  loses  its 
power  of  entering  upon  a  "  vemtrino  contruction,"  but  if  left,  quiet  for 
a  time  recovers  itself.  There  is  therefore  in  venttrine-polsoning,  pre* 
ceding  the  stage  of  muscular  paralysis,  a  stage  of  muscular  hyper- 

'•xcitability.  To  this  are  due  no  doubt  in  great  part,  if  not  altogether, 
tho  convulsions.  It  can  scarcely  bo  doubted  that  it  is  the  result  of  an 
action  not  upon  the  nerve-endings,  but  upon  the  sarcolemma  of  the 
muBcle.f  That  the  muscuhu*  paralysis  is  of  similar  nature  would  seom 
to  bo  proved  by  tho  rapid  changes  which  take  place  in  tho  muscle 
atlcr  death,  and  by  the  fact,  noted  by  Guttmann  {Reicfiert's  ArchivJTtr 
Ajuitomict  1866,  p.  498),  that  while  frogs  apparently  dead  from  nerve- 
poisons  such  as  atropine,  strychnine,  and  curare  often  recover  them- 
velvca  af^er  a  period  of  stupor,  those  poisoned  with  reratrino  never  do. 
When  a  muscle  is  dead,  galvanization  of  the  nen'e  of  course  eltoits 
no  response;  but  it  is  possible  that  u  substant^e  may  be  at  the  same 
time  a  nerve-poison  and  a  muscle-poison.  Yerntrine  is  both  a  muscle- 
poison  and  a  nerve-poison.  Kolliker  donios  this,  but  the  experimental 
evidence  brought  forward  by  him  amounts  to  almost  nothing.  Gutt- 
monn  (loc.  cit.)  assorts  that  in  his  experiments,  whenever  irritation  of 

Eft  norro  failed  to  elicit  a  response,  diroct  In'itation  of  the  muscle  was  al- 
ways equally  unavailing.  Ucsold  and  Uirt  (loc.  cit.)  experimented,  with 
a  full  knowledge  of  Uuttmann's  work,  with  small  and  with  large  doses, 
and  evidently  with  great  care.  Thoy  found  (loc.  cit.,  p.  90)  that  when 
a  small  dose  is  used  tbcre  is  at  first  a  very  marked  increase  in  tho  Irri* 


*  Quot«d  by  llaHinuiD. 

f  Flok  Mid  Boebm,  in  ibe  cUbonlB  pftper  ulnmdy  nforred  to,  believe  Ihkt  thej  prova  Ibu 
tli«  pnloDgfttlon  of  tb«  natculkT  ooatnotksi  ia  vvntrine-poiaoolng  »  du«  t«  •  grtMtr  in- 
tomitjr  of  tlte  ehoulcftl  prooeMO  of  iba  miuelM,  uid  Bot  to  ft  dcU;  of  Ifai  proocM  of  rwtlttt- 
ttOB.  A  difODUlon  of  Ibii  point  would  tnrotv*  th*t  of  mtueuUr  pbjiiolngy,  uul  oasnet  b« 
^Mltnd  into  b«r«.  Tb*  weak  p<4Dt  of  tb«  argnmcot  mad*  bj  Fiiilc  and  Doabm  maj,  bowcrw, 
W  polatad  ovU  OrmBling  all  tbalr  asMrtad  faeu,  it  U  p«rfo(ttIjr  pouible  that  Kr«at«r  ifttaoaltj 
if  tlM  flhtmVlwl  prMMM*  i»  ao  rffeel,  Dot  a  tau4*,  of  lb«  proloBgad  coiitra«Uo«a. 
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tability  both  of  tho  nerve  and  of  the  muscle,  so  that,  whether  the  cur- 
rent bo  applied  direclly  to  tho  musclo  or  indirectly  through  tho  ncrvo, 
contractions  take  plftce  more  readily  than  norma].  After  a  time,  both 
nmscle  and  nerve  lose  their  Irritability,  so  that  no  contraction  fullows 
either  the  direct  or  tho  indirect  stimulation.  Tho  process  docs  not  go 
OQ  jtari  passu  in  the  two  organs.  The  irritability  increases  sooner  and 
is  sooner  lost  in.  the  nerve  than  in  the  nmscle,  so  that  there  is  a  timo 
when  galvanic  irritation  of  tho  nerve  fails  to  induce  contraction,  ol- 
thongh  tho  muscle  still  retains  its  I'unctionul  power  and  reacts  lustantly 
to  direct  stimulation.  Moreover,  the  upper  or  spinal  end  of  tho  ncrv« 
dies  first,  so  that  at  a  certain  stage  irritation  of  the  nerve-trunk  cloeo 
to  its  origin  fails  to  iuduco  contraction  of  the  ti-ibutary  musH-le,  al- 
though when  applied  lower  down  it  elicits  a  response.  This  important 
observation  is  confirmed  by  Fick  and  Boehm  (Arbeiten  Physiolo^^.  Labo- 
rat.  iter  Wtirsburger  Uochschule,  1873,  ji.  147),  and  by  I.  Ott  {Toxiro- 
togical  Studies,  Philnda.,  1S74),  and  would  scora  to  prove  that  veratring 
acts  directly  on  the  nerve-trunks.  Pick,  howcTcr,  odirms  tliat  under 
these  circumstances  ho  has  fruquenlly  proved  the  existence  of  tho  nor- 
mal muscular  galvanic  currents  in  the  seemingly  dead  nerve-trunks, 
und  that  therefore  it  is  only  the  peripheral  nerve-endings  which  aro 
attacked  by  veratrine.  But  it  is  difficult  to  reconcile  this  observation 
of  Fick  with  some  of  those  of  Bezuld  and  Ilirt.  At  present,  therefore, 
it  must  bo  considered  undoturmiucd  whether  it  is  tho  nervo-cndings 
solely,  or  the  \vholo  peripheral  nerves,  which  are  affected  by  veratrine. 

As  already  stated,  tho  action  of  veratrine  upon  tho  sensory  centrei 
if)  doubtful ;  its  influence  upon  the  peripheral  scnsitiro  norvos  hoa  not, 
that  I  am  aware  of,  been  carefully  worked  out,  but  tho  effects  of  ita 
local  application  to  tho  human  skin  scomingly  show  that  it  first  strongly 
oxcitos  and  then  paralyzes  thorn. 

Circulation. — After  death  from  a  largo  dose  of  veratrino,  tho  heart 
is  soft,  dilated,  Aill  of  blood,  and  incapablo  of  responding  to  galvanism; 
/.«,,  the  heart-rauHclo  is  dead.  According  to  BcKold  and  Hirt  {loc.  eit.), 
after  a  small  doso  there  aro  quickening  of  tho  pulse  and  rise  of  the 
blood -prosauro,  which  soon  rotum  to  tho  normal  condition;  while  im- 
mcdlale  and  persistent  fall  in  the  nurabor  of  tho  hoart-boata  and  in  the 
arterial  pressure  follows  a  largo  dose.  If  tho  vagi  bo  divided  previous 
to  tho  poisoning,  a  Irt^  doso  prwluccs  a  temporary  increase  io  th» 
pnlso;  and  a  stimulation  of  tho  distal  end  of  tho  cnt  nervoft  by  a  cur- 
rent too  slight  to  be  felt  in  tho  unpoisoncd  animal  retards  very  markedly 
tho  beat.  From  these  facta  it  follows  that  in  the  uninjured  animal, 
after  poisoning  by  veratrine,  there  is  an  inhibitory  rotaixlation  of  the 
puhio,  and  also  an  excitation  of  tho  peripheral  ends  of  tho  vagi.  That 
it  is  not  merely  the  peripheral  inhibitory  apparatus  which  is  affected 
was  proved  by  injecting  tho  alkaloid  into  tho  carotid, — i.e.,  into  the 
inhibitory  centre, — when  there  happened  an  instantaneous  and  remark- 
able retardation  of  the  heart-beat,  which  could  only  faavo  been  caused 


by  excitation  of  ibo  inhibitor^'  contro  Id  a  later  stage  of  the  poison- 
ing  the  strongest  fnr&dic  cun-cuts  appliod  to  tho  pncumogoatrics  fuU  tu 
flffect  tbe  heart.  It  is,  therefore,  evident  thot  vcratrino  first  exalts  and 
then  destroys  the  functionat  at^ivity  of  t/ic  par  vagum,  in  a  manner  parallel 
to  its  action  on  the  spinal  nerves. 

When  the  heart  ia  separated  from  the  norve-centros  by  section  of 
tbo  par  va/^m  and  of  the  spinal  cord,  veratrine  produces,  according 
to  ilczold  and  Qirt,  at  first  increase  in  tbo  pulse  and  blnod-pressuni, 
secondly,  lowering  of  both  to  the  mtnimura ;  showing  that  it  exerts 
upon  tho  internal  heart-ganglia,  or  upon  the  heari-muscio,  its  peculiar 
action  of  first  stimulalingnnd  ahcrwards  paralysing  functional  activity. 
This  is  in  accord  with  the  results  obtained  by  S.  JRinger,  who  finds  that 
veratrine  acts  directly  upon  the  cardiac  tnuede  as  it  docs  upon  tho  skele- 
tal mosclos.  Dach  cxcitauon  causes  in  the  vi>ratrizcd  fl'og's  heart  a  pro- 
longed eorius  of  incoordiuated  contractions ;  Ihurcfuro  a  lesseuod  ruguliu 
Uonwithau  increased  amount offorco-gcncralion(.^rcA.JV/af.,I8S2,  p.  2 1). 

That  tho  poison  has  a  similar  action  upon  the  vasu-molor  centres 
Moms  probable  from  tho  fuels  noted  by  Behold  and  Uirl:  first,  that 
injection  into  the  carotid  al'ter  section  of  the  puoumogos tries  causes 
immediate  rise  of  the  bluod-prcsijure;  second,  if  tbo  mesenteric  arteries 
havo  been  pruviouHl}'  burcd,  they  can  bo  seen  to  contract  This  excita* 
tion  is  followed  after  a  time  by  vaso-motor  paralysis  and  dilatation  of 
the  vessels.* 

Respiration. — Bezold  and  Ilirt  conclude,  from  the  fact  thai  after 
section  of  the  pncumogastrics  oven  tho  Bmallcst  doses  of  veratrine 
cause  retardation  of  the  respiration  without  previous  increase,  that  the 
alkaloid  depresses  and  fiiMlly  paralyzes  the  respiratory  centre. 

Summary. — Locally,  veratrine  is  a  very  violent  irritant^  and  prob- 
ably actt)  OS  a  paralysing  jwison  upon  all  tho  higher  tissues.  Taken 
internally,  it  is  a  powerful  musclo-poi^on,  producing  a  primaiy  stage 
of  miiscul.'U'  hypor-cxcitabilily  and  a  condition  in  which  momentary 
stimuli  produce  tetanic  spasms,  and  a  final  stage  of  rigidity  and  complete 
loss  of  contractility.  It  is  paralyzant  to  the  motor  nerves,  and  prob- 
ably also  to  the  sensory  norres.  Upon  the  cerebral  centres  it  has  little 
action ;  its  exact  influence  npon  the  spinal  cord  has  not  been  determined. 
It  in  a  powerful  depressant  to  tho  i-espiratory  centres,  and  nets  upon 
the  heart-miiaele  as  upon  the  voluntary  muscles,  tn  the  earlier  staged 
of  its  at'lion  it  sluws  the  pulse  and  increases  the  blood -pressure  by 
etimulaiing  the  inhibitory  cardiac  nerves,  and  probably  also  by  stimu- 
lating the  muscle-fibres  In  tho  heart  itself  and  In  the  wutls  of  tho 
arterioles. 

TuF.RAPEUTic  Action. — The  study  of  the  physiological  action  of 

>  H.  Amkl  aUtM  iComf>t.'Jiejui.  Sm.  Uialay.,  Iv^  1893)  th»l  Id  ttw  iula&iiMtlnti  af  frwp 
wfth  vorMrioe  (lyooturU  ooctin;  koJ  M.  R.  L4{iiiM  beliorci  b«  bu  foand  (bat  ihcn  it  In  Ui* 
dag  poiMmsd  with  verairin*  an  inoraoM  in  Um  U«>u<I  »(  Ut*  •ttgw-UMkiog  fetneitt,  vkleh 
fvnncot  li  lat«r  elialnalod  with  tfao  urio«. 
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Tcratrino  shows  that  its  rational  therapeutic  uso  must  bo  limitod.     As 
a  hcurt-di.-pi'ossaat,  it  is  much  inferior  to  aconite  and  vciiilruin  virido,  for 
obvious  reasons,  nnd,  although  tt  has  been  used  an  suth,  it  has  not 
ftchiovod  much  reputation.     When  exhibited  in  full  doeos  it  is  very  apti 
to  give  rise  to  exceedingly  disagreeable  secondaiy  symptonia,  and  haa' 
no  advautago  over  the  medicines  just  namod.    Some  years  ago  it  was 
employed  in  acute  rheumatism,  having  boon  I'ccommonded  by  Turnbull, 
Bardslcy,  l*icdugncJ,  Trousseau,  und  others;  but  it  is  not  so  cflicacioua 
in  this  disease  as  other  far  less  dangerous  remedies  by  which  it  baa] 
been  superseded.    The  same  is  true  of  ita  craplojnnout  in  dropsy;  and 
1  know  of  no  condition  which  would  justify  its  internal  use. 

Bnrdsley  originally  used  it  in  neuralgia,  especially  when  arising 
from  cold.  He  used  it  both  internally  and  externally.  At  present  it  is 
rarely  employed  except  as  n  local  application.  My  own  success  with  ic 
has  not  been  very  encouraging,  but  others  of  larger  experience  recom- 
mend that  it  bo  rubbed  over  the  afTectcd  nerves  in  rheumatic  T\eural<jia, 

As  an  external  stimulant  and  rubefacient  tt  is  sometimes  used  with 
good  ofTcct  in  narcotic  poisoning;  also  in  various  spinal  truubles  as  au 
irritant  applied  to  the  spine,  and  to  the  skin  of  the  paralyzed  limbs,  to 
aid  in  maintaining  circulation;  but  nil  these  Indications  can,  I  think,  bo 
bettor  met  by  other  means.  In  regard  to  the  dose  of  vcrutrine  for 
internal  use,  it  should  be  borno  in  mind  that  one-sixteenth  of  n  grain 
has  produced  the  moat  alarming  s^-mploms  (Taylor,  Medical  Jurispru- 
dencey  2d  edition,  London,  1873). 

An  ointment  (^Unguejituui  Veratrinas — 1  to  25)  and  an  t^eate  (^Oleotum 
Veratrinee — 1  to  50)  are  officinal. 


ABNIC^  PLORES— ARNICA  FLOWERS.    U.S. 
AEtNlOM  RADIX-ARNIOA  ROOT.    U.S.* 

The  flower-heads,  rhizome,  and  roots  of  ilio  Arnica  montnna,  &  peren- 
nial composite,  native  of  Kortbom  Europe  and  Asia,  and  said  also  to 
bo  found  in  the  Northwestern  United  States.  The  yellow  flowei-s  have 
about  fourteen  striated  ligulato  trideuilate  fluruts  in  the  my,  twice  as 
long  as  the  disk,  which  consists  of  numeruus  tubular  flureis.  Of  its 
two  alkaloids,  arnicine  and  ci/tisin€,f  the  latter  is  said  to  be  identical 
with  the  active  principle  of  the  laburnum  {Cytisus  lahumum'). 

PmrKHn-cMiiCAi.  Action. — Locally,  arnica  is  stimulating,  and,  if  in 
HulRcient  atrenjjth,  decidedly  irritating.  Upon  some  skins  the  tincture 
acts  even  violently,  rapidly  developing  an  acute  ecremalous  inflamma- 
tion of  the  upper  dermal  layers,  as  manifested  by  hypersemia,  papules, 

*  Thli  drug  probikbljr  doM  not  bslung  isi  th«  prMoct  tiliiU. 

\  Prof«fMr  J.  L.  Pre*o*L  »ail  I'nul  Blui-l  flnil  Cbat  rjfiitiH*  U  •  powerful  MDlHo  «inftl«t 
irhiuk  in  largv  doict  paral^ui  iha  mot«r  necvoB.  lu  dlr«ol  action  ujion  lb*  cinmUtiaa  is  ttrj 
•light;  toils  datet  OMue  «  gnulaal  li>wcriuK  of  artorikl  [if«wnro  kud  dvKtb  l>j  naplratofy 
^nlytlt(R*vm4Utd.tt4t<iSui*uJtom.,x\i.uxiT\\\.,liii7;  wt  kUa  U.  R&diiwiUawlex,  TlaMt 
Uorpat,  1S97]. 
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veaicles,  excoriation);,  cnista,  nnd  Bcnlea  in  rogulnr  acqiionco  (^Boston  Med 
and  Svrg.  Journ.,  Jan.  1875 ;  also  A  nn.  di  Vermnt.  et  dg  Syph.,  1886,  v\\.) 

That  lliB  influonte  wliich  the  tlru^  cxorta  upon  tho  general  nystom 
when  taken  internally  is  very  dct^idtjU  ia  certain,  but  tho  exact  nataro 
of  this  influence  is  at  present  unknown.  The  only  positiro  knowledge 
that  we  have  in  regard  to  tho  physiulogical  action  of  nmiea  is  that 
derived  from  cxporimonts  made  by  Dr.  H.  A.  Ilaro  (Bost.  Med.  and 
Surff.  Joum.,  Jan.  12,  1888)  in  tlio  laboratory  of  the  University  of 
Ponnaylvania.  Ho  finds  that  tho  fluid  extract  in  dusoH  of  6vo  to  ion 
drops  produces  in  tho  dog  a  slowing  of  the  cardiac  beats,  with  incrcnso 
of  the  Adnosa  of  tho  pulso-wavo  and  a  very  sliglit  increase  of  tho  arto- 
rial  prussuro,  tbo  slowing  of  tho  pulse  being  tho  result  of  a  Bliraulation 
of  the  pncumogastric  nerves,  and  tho  slight  increase  of  tho  arterial 
preMure  probably  caused  by  increased  heart-work.  After  largo  dosoB 
tho  pulse  booomoB  very  rapid,  fVom  pneumogastrio  paralysis,  the  arterial 
pressure  remaining  near  the  norm.  Viborg  (quoted  by  Stil!^)  affinns 
that  in  horses  nnd  cows  it  enuaea  increased  action  of  the  heart,  flow  of 
urine,  and  warmth  of  skin,  followed  by  vary  decided  general  depression. 
According  to  Stills,  the  effects  of  modorato  doses  on  man  are  eimilar  to 
thone  noted  aa  occurring  in  tho  lower  animals, — namely,  increase  of  tho 
cardiac  action,  of  tho  respiration,  of  the  temperature  of  the  skin,  and 
of  tbo  perspiration  and  urino,  along  with  very  decided  symptoms  of 
gEBtric  inilation.  On  the  other  hand,  it  ia  assorted  that  ten  drope  of 
the  tincture  every  three  or  four  hours  set  as  a  decided  arterial  depressant 
(Dr.  C.  C.  Balding.  Lancet,  Doc.  1870).  The  symptoms  of  poisoning 
Mem  etrangoly  to  vary.  Thus,  in  a  woman,  two  cups  of  a  strong  in. 
fusion  produced  violent  gastro-intestinal  irritation,  as  shown  by  vomit- 
ing and  chulL'raic  diarrhoea,  reduction  of  tho  pulso  to  CO,  and  finally 
collapse  (Bull.  Therap.,  Ixxvi.).  In  Barbier's  case  (quoted  by  Stitld), 
an  infusioti  of  eighty  grains  of  tho  flowers  caused  giddiness  and  iotcnso 
muscular  weakness,  with  spasmodio  movemeuts  of  the  limbs.  Id 
another,  not  fatal,  cose  {Lancet,  Nov.  IS&l),  according  to  tho  state- 
ment of  the  patient,  an  ounce  of  tho  tincture  did  not  produce  any 
symptoms  for  eight  hours,  when  approaching  collapse,  dilatod,  im< 
movable  pupils,  with  a  cold,  dry  akin,  and  a  feeble  fluttering  pulse,  rap- 
idly Bupen'enod  upon  an  intense  epigastric  pain,  which  was  increased 
by  pressure. 

In  a  not  fatal  case  reported  by  Dr.  W.  A.  Thorn  {Virginia  Medical 
Monthly,  Sept  1833),  four  hours  after  ingestion  of  a  fluidounco  of  a 
tincture  by  a  young  man,  the  pulso  was  100,  t\\\\  nnd  strong,  the  tem- 
perature normal,  insensibility  complete,  conjunctiva  anrosthotic,  rospi* 
rations  18  per  minute,  no  vomiting  or  purging.  Twelve  hours  later  the 
patient  became  wildly  delirious ;  the  next  day  he  suffered  ttom  burning 
pain  in  tho  abdomen,  diarrhoea,  and  (Vee  diurosia. 

Tff«RApK0Tic8. — In  the  present  state  of  our  knowledge,  the  internal 
use  of  arnica  is  expcrimeDtal.    Externally  it  is  employed  as  a  stimu- 


446 


GENERAL  REMRME8. 


lant  application  in  bniixes  and  sprains,  generally  in  tbe  form  of  tinrturt 
{^Tincture  Arnicm  Fhruin — 20  per  cent.,  U.S.;  Tincttira  Arniar  JtaUicis 
^10  per  oont.,  U.S.),  which  may  bo  applied  pure,  but  sometimes  ma 
fomentations  of  the  flowers.  Ita  property  of  occasionally  producing 
intense  dermal  irritation  flhould  bo  borne  in  mind.  An  airact  {Ex* 
tractum  Amiea:  Radicis),  Ajiuid  extract  {Ej-frnc(um  Amiea  Rndicis  FluU 
rfum),  and  &  plaster  {Empiastnim  ArnioB — 33  per  cent.)  are  official. 

ACONITUM-ACONITB.    U.S. 

Tho  Aconitum  NapoHiis,*  or  monkshood,  is  a.  tall  perennial,  indigo 
nous  in  Kuropo,  and  cultivated  in  this  country  for  the  sake  of  itfl  spike 
of  blue  flowern.  Tho  loavofl  are  tlireo  or  fbiir  inches  in  diametoi*,  and 
cut  nimoflt  to  Llio  basa  into  throo  ti>  gc%'on  throo-lobed,  wcdgc-sh;ipcd 
divisionft. 

Tho  root,  which  is  tho  only  officinal  portion,  ia  fVom  three  to  four 
inches  long,  very  tapering,  about  three-quarters  of  an  inch  in  diamottir 
at  tho  base.  Its  taato  is  bitterish,  acrid,  and  after  a  little  while  benumb- 
lag,  giving  origin  to  intense  tingling  of  tho  lips  and  mouth.  It  is  to 
be  distinguishod  fVom  horftoradish  root,  with  which  it  has  been  some- 
times fatally  confuundod,  by  it«  external  browu  color  and  its  lack  of 
odor  when  scraped.    Tho  wbolo  plant  is  actire  and  tastes  like  the  root. 

In  1833  Geiger  and  Hesse  discovered  in  aconite  an  alkaloid,  Aconitinef 
which  is  uudoubtodly  the  active  principle  of  the  drug.  In  commerce  thaw 
arc  several  varietiea  of  it,  made  by  different  largo  manufacturers:  thfl 
German  aconitine,  which  is  very  impure,  and,  according  to  Huscmnnn, 
is  less  nclive  than  the  ox  tract;  impure  English  aconitine;  and  tho  acv 
called  English  aconitin€y  prepared  by  Morson  and  said  to  bo  chemically 
pure.    The  latter  is  a  grayish  powder.f 

eAll  the  tpMiflt  of  ibe  gram  Aoonitnm  »ro  inon  or  ■«•  pobonoas,  »ltboagli  A, 
lTtp«|]ai  !•  tfa«  oply  ob0  offiolnal.  For  *  itadj  of  tb«  compantlre  itmigtb  of  tb«  r»ri<rat 
fteonitM,  IM  Sobroff,  Joamal  fir  /*ftttrmacoi/jrnaint'i!,  ISA7,  p.  335.  II«  fttrongM  then  M 
foltoir>,oamiDoiiDtiigi(ith  Uio  ino«t  vinilmt;  A./trox,  A.  JfaptJlit*,  witb  iUrariatlM,  m^mmai^ 
tanvm,  lanrtetiM,  and  variabiU,  A.  Cammamm,  A.  panieulalum.  A,  Anthom,  Tb»  tmle 
prop«rtici  of  A.  AnthLira  were  rtrj  ticak.  Lyeoetonine  in  tbo  alkalQtd  rf  A.  Ijoortooaiaa 
For  ft  pbj-i[oIo.g;IoiLl  itudj  of  It  by  Dr.  Ott,  iw  Pktto.  ittd.  TimM,  rU  ti. 

t  In  1857,  IIUbsobmiLnn  sanouncLti  tb«  pmence  in  niinule  quunlity  of  saeoaml  alkKloM 
tn  th«  root  of  A'Oonltum  yayttllui.^yap^Ilint,  Schroff*  {JountciJ  /ijr  Pkarmae^dgnaptlk,  It 
8)  Mttid  llnil  no  oegeDtinl  difToranee  between  ita  action  kdiI  lli&L  of  Gurinui  koonilin*.  T.  Mid 
H.  Stnttb,  of  Edinburgh,  bnro  found  »  third,  nnn-polKinaas  xlkiUuid,  A<onetliM«,  wMob  Ibty 
tKiolt  to  b«  prctbabl;  identiciJ  with  narootine;  ond  FlUckig«r  ftHWti  that  thara  tn  four  klkft- 
loidi  contAlned  Jn  the  g«DUfl  Aeonifum, — numt-ljr,  Aoanitin;  AeMfaMni'lr'nr.f  Ji'ajttlUmr,  And 
LyelixiiiM  (Sj/d^ham  S^e.  Ytar^Bovk,  IMS  ftod  1870].  Rt)crnlly  Dr.C.  A.  Wright  hu  Conni 
that  there  *ro  thr««  alkaloid*  io  Aoonitura  I{np«llii«,^r]r«l*lliiBt>Io  Mooltin*,  a  nMtl;  InoH 
]>»»c,  picrn  rtcanili'a*,  kiid  u  tbini  nlknttiid,  inenpKble  of  erjalAllliingor  of  formiBgorjralftlllHblfl 
(kit,  obioh  !•  mid  to  form  frftttueollj  the  balk  of  commervial  aooailiac 

•  Trxm  what  Bcbraflr  Mjra  Bboitt  tbe  malsTtsl  be  naed  In  bli  exrvlnHB^  II  b  vrUmnt  Omt  hm  had  a» 
fnot  that  It  WM  s^iiiilno  napeaiM. 

1  Doehm  Mifl  CwriiJ  hnTe  pbralaloflniTtj  •ladled  tbe  allLKliild  of  AconllUDi  fenjK,  nndrrr  the  nam*  at 
ptmlaemittM.  an  J  fooiid  the  dlSetaMa  bMveeo  It*  action  and  Ibal  of  auitilUae  te  be  v&t  uf  4ecrM^  S«t 
If  Ub4;  H  «m  tbe  atrvorr  jf  the  two  {Arrtit  /Ir  B^er.  PLilk  »d  Phvw.,  Bd.  L,  IS73). 
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Buqueanel  (^Comptes-TUndus,  vol.  Ixxiii.,  1864)  first  obtained  thtt 
aconitlne  in  the  furm  of  colorloea,  rhombic,  tabular  cryBtatfl,  Bolublo  io 
alcohol,  b«nzin,  and  other,  oxtremoiy  soluble  in  chloroform,  very  slightly 
Bolublo  in  water,  insolubia  in  glycerin. 

The  salts  of  aconitine  aro  »oluble,  and  from  their  solution  the  alkaloid 
ia  precipitated  by  alkalies  iu  an  amorphous  state.  That  acunltine  is  tbs 
only  active  principle  of  tho  root  would  Beem  to  follow  from  the  experi- 
mcnla  of  Hottot  (Jovrnal  de  Physiohgie,  18fi4). 

PuTSiOLoaiOAL  AcTiOH. — When  appliod  to  a  raw  eurfaco,  or  to  the 
•kin,  aconite,  or  its  alkaloid  aconittno,  nets  oa  a  local  irritant  and  nar- 
cotic, sooa  producing  numbness,  with  tingling,  which  may  persist  for  a 
lon^  time.  When  given  in  sufficient  dose  intei-nally,  it  is  a  TJolent 
poiiMH,  acting,  bo  far  as  is  known,  similarly  upon  all  animals. 

If  tho  doso  bo  largo,  death  may  bo  almost  nnntcdiat«,  and,  if  the 
alkaloid  be  given  hypodormicalty,  may  occur  in  less  than  a  minute.  In 
such  cases  the  result  is  apparently  due  to  sudden  paralysis  of  the  boart- 
mascte. 

After  modonite  toxic  doses,  tho  prominent  symptoms  nro  great  dia- 
turbance  of  tho  respiration,  muscular  weakness,  vascular  depression, 
and  finally  death,  with  or  without  convulsions.  As  I  hare  seen  tho 
rabbit  aflor  the  injection  of  one-sixth  or  ono-quarter  grain  of  Horson's 
pure  aconitino,  the  animal  commences  to  jump  vertically  in  u  very 
peculiar  maaner,  and  often  to  squeal  pitcously.  The  jumping  soon 
grows  loss  and  less  powerful,  and  finally  is  replaced  by  severe  conrul- 
fiions,  during  which  the  auimal  ofloQ  lies  prostrate  on  its  side.  In  tho 
dog,  however,  the  muscles  have  remained  without  a  quiver  during  ail 
etagos  of  the  poisoning ;  in  the  horao  Uarley  has  noticed  convulsions 
(JSt.  Thomtm's  Jloapital  Reports,  v.).  The  convulsions  are  an  inconstant 
symptom,  dependent  upou  piKuliarities  of  the  individual  or  species, 
OS  well  as  upon  the  amount  ii^cct^d.  Dilatation  of  the  pupil  frequently 
occurs,  if  it  be  not,  indeed,  a  coustaut  phenomenoD.  There  is  often 
severe  vomiting. 

The  symptoms  which  aro  induoed  by  small  thorapoutic  dosea  ot 
aconite  in  man  aro  reduction  of  the  force  and  fhsquoncy  of  the  circula* 
tion,  a  sense  of  muscular  inertia  and  weakness,  and  a  slight  tingling  in 
tho  extremities  or  in  tho  lips.  If  the  dose  administerod  be  large,  all 
those  symptoms  are  intensified;  tho  muscular  weakness  is  extreme; 
the  tingling  is  felt  all  over  tho  body;  the  pulse  is  feeble,  and  reduced  to 
thirty  or  forty  per  minute;  the  respirations  are  diminished;  giddiness 
and  disordered  vision  nuiy  be  manifested,  edpociolly  when  the  eroot 
posture  is  assumed.  After  tbi*ee  or  four  hours  these  symptoms  gradu- 
ally subside. 

When  a  poisonous  dose  has  been  ingested,  the  first  thing  noticed  io 
most  oases  is  a  burning  or  tingling  in  the  throat  or  in  the  oztrenuties, 
soon  spreading  over  the  whole  body.  The  pulse  rapidly  falls  in  fh>. 
quency,  and  in  a  very  tittle  time  becomes  exceedingly  weak,  intermit- 
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tent,  irregular,  ond  finally  impcrcoptiblo;   the  moecular  strength  ia 
greatly  roducod,  and  soniotimoa  almost  entirely  gone;  tbe  respirations 
are  Bballow,  fcoblo,  irregular,  and  infrequent ;  the  gjncral  sensibility 
is  very  much  benumbed,  so  that  marked  unicsthesia  of  the  surface  is 
present;  tbe  skin  b  bedewed  with  a  cold  sweat;  the  countenance  is 
anxious,  sunken,  lirid,  and  the  oyca  are  often  protruded,  or  are  otoB 
spoken  of  as  glaring  ;  the  pupil  is  generally  dilated,  but  w"hen  there  ai~* 
no  eonvulsions  may  be  contracted ;  gastric  burning  is  sometimes  eoi:^^* 
plained  of,  and  severe  vomiting  may  bo  present,  but  the  stomach  is  n^ral 
rarely  retentive.    The  intellect  generally  remains  unafTeetcd  until  vei — J 
near  the  close,  somoliraes  to  the  very  moment  of  death.*     In  the  cc:»J- 
Iflpso  of  tbo  latter  stages  of  aconite-poisoning  the  special  sonsca  may  fe=3« 
lost,  especially  the  sighL     The  voice  is  very  generally  oxtingui&h<^^  ^ 
Convulsions  occur  in  somo  cnso8,  not  in  others;  and  certAinly  in  80nHC3B 
instances,  if  not  always,  the  patient  is  unconscious  during  their  e<^—  a- 
tinuanco.    Diplopia,  or  other  disorder  of  vision,  has  been  notod  in  sor^KU 
cases.     Death  may  occur  suddenly,  ospoclally  dirtiil^  after  some  exerii^CM 
on  the  part  of  the  pationt,  from  syncope. 

Tbo  symptoms  which  aconite  produces  in  man  and  in  the  low^ 
animals  are  so  entirely  idcintlcal  that  the  conclusions  arrived  at  in  re- 
gard to  the  latter  may  bo  accepted  without  reserve  as  applicable  to  tti« 
former. 

Circulation, — ^Tho  action  of  aconite  upon  the  circulation  is  very 
decided.  According  to  Dr.  Achscharumow  (Heicheji's  Arckiv,  1866,  p. 
255),  in  the  ft-og  a  moderate  toxic  dose  of  aconitino  produoea  at  firsts 
reduction  in  the  number  of  the  heart's  pulsations,  then  an  increase  in 
the  rapidity  of  its  action,  with  very  evident  loss  of  power,  and  finally 
irregular  systolic  movements,  with  very  long  intervening  pauses  cndit^ 
in  diastolic  arro»t.  Dr.  Rudolf  Boehm  and  L.  Wartmann  (Arbetten 
Physiohfj,  der  Wurzburger  ffochschiUe,  1873)  have  substantially  con- 
firmed these  observations. 

In  the  higher  animals  the  exhibition  of  aconite  in  sufficient  dooos 
jnolda  similar  results.  In  tbo  dog  and  cat  (Boehm  and  Wartmann,  and 
my  own  experiments)  thoro  is  a  etoady  sinking  of  the  arterial  proomro. 
In  the  rabbit,  according  to  Boehm  and  Wartmann,  the  fall  of  proanm 
is  preceded  by  a  briyf  rise;  this  rise  has  also  been  noticed  in  Iho  dog  by 
fjaborde  and  Duqucsncl  {Des  Aconits,  p.  130).  The  rate  of  iho  heart's 
pulsation  also  undergoes  reduction,  and  tboro  is  finally  diastolic  arrost 
in  dogs  as  in  other  mammals. 

Tito  method  by  which  the  aconite  influencos  the  heart  is  not  cor> 
tainly  settled.  According  to  tho  exporimonta  both  of  Boehm  and  of 
Wartmann,  it  produces  a  gradual  paralysis  of  the  peripheral  vagi,  a 
constaut  increase  of  tho  iutenaity  of  a  galvanic  atimulatton  of  the 
pneumogastrio  nerves  being  required  to  inOuenoe  the  heart  as  tho  poi- 


*  Fenlrm,  howtrer,  Mitel  tb»t  i&  toni*  rvoord*d  cum  tlvjrar  bM  i>»oun*il. 
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tioniog  deqrans,  until  finally  tho  ragi  entiroly  refuso  to  transmit  any 
iohibitoty  impulse. 

In  a  single  oxporimcDt,  Achscharumow  (loc.  cit.,  p.  273)  found  that 
aflor  section  of  the  vagi  in  tho  oarly  stugo  of  acouito<poL80iiin^  tlioro 
was  an  immedtato  rise  both  iu  the  number  of  the  cardiac  pulualions  and 
in  tho  artoriiil  prcsauic.  From  these  data  ho  argues  that  tho  slowing 
of  the  pulse  during  the  early  stage  of  aconite-poisoning  la  due  to  stimu- 
lation of  the  inhibitory  centres  in  the  medulla  oblongata.  Bochm  and 
Wartmann  (loc.  cit.)  repudiate  this  conclusion,  because,  according  to 
their  expenencc,  tho  phcuomcna  of  acouito-poisoaing  occur  iu  the  usual 
manner  after  sectioa  of  the  vagi,  or  in  atropinizcd  auimnls.  It  is  evident 
that  there  is  no  necessary  contradiction  in  tho  asserted  facts  of  those 
observers,  as  it  is  possible  that  tho  slowing  of  the  pulse  may  bo  duo  to 
two  immediate  causes,  ono  having  its  ^eat  iu  tho  medulla  oblongata, 
tho  other  in  the  heart.  Although  this  cxplanal  ion  cannot  be  considered 
proved,  it  is  probably  corroct.  Professor  Pluggo  confirms  the  state* 
mcnt  of  Boehm  and  Wnnmann,  that  aeonilino  finally  pnrol^Ties  the 
peripheral  vagu;*,  while  Lewin  agrees  with  Achschanimow  tJiat  there 
is  a  primaiy  rise  of  the  pulso  when  aconitine  is  given  after  section  of 
tho  vagi,  but  states  that  this  rise  is  of  vorj-  brief  dui-ation  and  is  soon 
followod  by  tho  usual  reduction  (  Prater  Vierteljixhrs.,  Bd.  cxxxl.).  Tt  is 
reiy  certain  that  aconitine  also  influences  directly  the  heart  or  its  eon- 
tainod  ganglw,  for  Achaeharuraow  (loc.  cit.,  p.  262)  h.os  found  that  it 
acta  apon  the  iVog's  heart  removed  from  tho  body,  and  Li^geois  and 
Uottot  {Journal  de  Piiysiolo^ie,  p.  b'Zi),  1861  j  have  observed  tho  ordinary 
cardiac  phenomena  of  aconite-poisoning  produced  by  the  alkaloid 
placed  directly  upon  the  viaoua,  Boehm  and  Wartmann  have  also 
noted  that  in  nconite-|>oisoning  the  foree  of  the  individual  boat  is  loa- 
»ened.  In  tho  experiment  of  Labordu  and  Duque^ncl,  the  cnrdiao 
beats  wore  at  first  rendered  very  slow,  but  very  full  and  forcible,  and 
aftorw;U'd9  becamo  very  rapid  and  vorj-  feeble  {loc.  cit.).  After  death 
thu  cai-diao  mnsole  fails  entirely  to  rottpond  to  galvanic  irritation,  iL>) 
contractility  being  lost.* 

Oar  knowledge  of  the  action  of  aconitine  upon  tho  raso-motor 
norvoe  is  not  complcta  Aehscharumow,  Dp,  F.  B,  Nunnclcy  (Proc. 
Jiojfai  Society,  p.  46,  1870),  and  still  more  recently  Dr.  Mackenzie,  hare 
studied  with  the  microscope  the  influeDoo  of  injections  of  aconitine 
upon  the  voasels  of  the  frog's  wub,  but  have  been  unable  (o  detect  any 
ult<ration  of  their  calibro.  The  tlr»t  observer  has  also  found  that  after 
division  of  the  sympathetic  in  the  neck,  galvanization  of  the  periph- 
oral  end  produces  the  usual  pbonomena,  oven  in  the  most  advanced 
■tagee  of  aconite-poisoning.    Those  facts  indicate  very  strongly  that 

■  Oppovod  t«i  kII  Uiii  Brld6i>oc»ralb8eiU«(inlla«rjknil  &t  prcMot  IncsplleftbleitfltumniU 
of  Itttskcntlfi  ( /*nirit(to«i«r,  zxl.  100),  that  boodIiIdo  hnt  Do  vffMt  upon  tb«  bMrt,  and  IT 
»|I^1M  dinctljr  111  it  data  mit  avrtonal/  affeol  iiv  (lulratiani. 
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tent,  irregalar,  and  finally  imperceptible;  the  mnecular  strength  is 
greatly  reduced,  and  sometimes  almost  entirely  j^ne;  iho  rcspimtiona 
are  shallow,  feeble,  irregular,  and  infrequent;  the  g^^neral  eensibility 
IB  very  mach  benumbed,  so  that  marked  aniesthesia  uf  the  Burftiee  is 
present;  the  skin  is  bedewed  with  a  cold  sweat;  the  countenance  is 
anxious,  sonken,  livid,  and  the  eyes  are  of^en  protruded,  or  are  oven 
spokoD  of  as  glaring ;  the  pupil  is  generally  dilated,  but  wlien  there  are 
no  convulsions  may  be  contracted ;  gastric  burning  is  sometimes  com- 
plained of,  and  severe  vomiting  may  bo  present,  but  the  stomach  is  uot 
rarely  retentive.  The  intellect  generally  remains  unaffected  until  very 
near  the  close,  sometimes  to  the  very  moment  of  death.*  In  the  col- 
lapse of  the  latter  stages  of  aeontto-poisoning  the  special  senses  may  be 
lost,  especially  the  sight.  The  voice  is  very  generally  extinguished. 
Convulsions  occur  in  some  cases,  not  in  others ;  and  certainly  in  some 
instances,  if  not  always,  the  p.itient  is  unconscious  during  their  con- 
tinuance. Diplopia,  or  other  disorder  of  vision,  has  been  noted  in  some 
caso.4.  Death  may  occur  suddenly,  especially  directly  after  some  exertion 
on  the  part  of  the  patient,  from  syncope. 

The  symptoms  whit^h  aconite  produces  in  man  and  in  the  lowor 
animals  are  so  entirely  identical  that  the  conclusions  arrived  at  in  re- 
gard to  the  latter  may  be  accepted  without  reserve  as  applicable  to  the 
former. 

Circul/ition. — ^Tho  action  of  aconite  upon  the  circulation  is  very 
decided.  According  to  Dr.  Achscharumow  {Reichert's  Archiv,  18G6,  p. 
25ft),  in  the  frog  a  moderate  toxic  dose  of  aconitine  produces  at  first  a 
rodnotion  in  the  number  of  the  heart's  pulsations,  then  an  increase  in 
the  rapidity  of  its  action,  with  very  evident  loss  of  power,  and  finally 
irregular  systolic  movements,  with  very  long  intervening  pnnscfl  ending 
in  diastolic  arrest.  Dr.  Kudolf  Boehm  and  L.  Wnrtmann  (^Arheiten 
Physiolog.  der  JVurzbur^er  Ilocfm:h%Ue,  1873)  have  substantially  eon- 
firmed  these  observations. 

In  the  higher  animals  the  exhibition  of  aconite  in  sufficient  doe« 
yields  simikr  results.  In  the  dog  and  cat  (Boehm  and  Wartmann,  and 
my  own  experiments)  there  is  a  steady  sinking  of  the  arterial  preaeiir*. 
In  the  rabbit,  according  to  Boehm  and  Wai-tmann,  the  fall  of  pressure 
is  preceded  by  a  brief  rise ;  this  rise  bos  also  been  noticed  in  tlie  dog  by 
fjaborde  and  Dutiuosnel  {Des  Aeonits,  p.  130).  The  rale  of  the  heart'a 
pulsation  also  undergoes  reduction,  and  there  Is  finally  diastolic  arroet 
in  dogs  as  in  other  mammals. 

The  method  by  which  the  aconite  influences  the  heart  is  not  cer- 
tainly settled.  According  to  the  exiicrimentfl  both  of  Boehm  and  of 
Warlmann,  it  produces  a  gradual  piinilyHis  of  the  peripheral  vngi,  a 
constant  increase  of  the  intensity  of  a  galvanic  etimulation  of  the 
pnoumogastrio  nerves  being  required  to  influence  the  heart  as  the  poi* 


*  Parvirm,  howarcr,  <UtM  tlut  in  aona  mordcd  oum  itapor  hM  oecam4. 
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aoning  deepena,  until  finallj*  tbo  vagi  entirely  refUfio  to  transmit  any 
inhibitory  irapulso. 

In  a  single  oxporimcnt,  Achscbarumow  (loc.  cit,  p.  272)  found  that 
after  section  of  tbe  vagi  in  tbo  early  stage  of  acomte-poidoning  there 
was  an  immediate  nse  both  in  the  number  of  the  cardiac  pulsations  and 
in  tbe  arterial  prcsaiue.  From  these  Juta  ho  ai^ucn  that  Iho  slowing 
of  tbe  pulse  during  tbe  early  stage  of  acouite-poiaoning  is  duo  to  etimu- 
lation  of  the  inhibitory  centree  in  the  medulla  oblongata.  Bochm  and 
Wartmann  (loc.  ctt.)  repudiate  this  conclusion,  because,  according  to 
their  experience,  the  phenomena  of  aconite-poisoning  occur  in  the  usual 
manner  at'tcr  section  of  the  vagi,  or  in  atropinizod  animals.  It  is  evident 
that  there  is  no  necessary  contradiction  in  the  asserted  facts  of  thoBO 
observers,  as  it  is  possible  that  the  slowing  of  the  pulse  may  be  due  to 
two  immediate  causes,  one  baving  its  seat  in  the  medulla  oblongata, 
the  other  in  the  heart.  Although  tbis  oxplunat  ton  cannot  be  considered 
proved^  it  ia  probably  correct.  Professor  Plugge  confirms  the  stnto- 
mcnt  of  Boehm  and  AVanmann,  that  aconitine  finally  paralyzes  the 
peripheral  vagus,  while  Ijewin  agrees  with  Achscbarumow  that  there 
is  n  primary  rijo  of  the  pulse  when  aconltino  ia  given  after  section  of 
the  vagi,  but  states  that  this  rise  ia  of  vary  brief  duration  and  is  soon 
followed  by  the  usual  reduction  (Prater  Vierteljahrs.,'Bd.  c^LXxi.").  It  ia 
very  certain  that  aconitinu  also  intluencos  directly  the  heart  or  its  con- 
tained ganglia,  for  Achachanimow  {loc.  cit.,  p.  262)  has  found  that  it 
oris  apon  the  fVog's  heart  removed  fVom  the  body,  and  Li^geois  and 
Uottot  {Journal  (U  Physiologic^  p.  520,  1861)  have  obsorvod  the  ordinary 
cardiac  phenomena  of  aconite-poisoning  pn)ducod  by  the  alkaloid 
placed  directly  upon  the  viscus.  fioehni  and  Wartmann  have  also 
noted  that  in  aconi to- poisoning  the  force  of  the  individual  boat  ia  lea- 
aonod.  In  the  exporiniciits  of  Labordu  and  DuqucAnol,  the  cardiac 
beats  were  at  first  rondorod  very  slow,  but  very  full  and  forciblo,  and 
afterwards  became  very  rapid  and  very  fcoblo  (loc.  cit.).  After  death 
thu  caitliac  muacle  falls  ontiruly  to  respond  to  galvanic  irritaliuu,  its 
ooQtnotility  being  loet.* 

Oar  knowledge  of  the  action  of  aconitine  upon  the  vaso-motor 
nerves  ia  not  complete.  Achscbarumow,  Dr.  F.  B.  Nunneloy  (Proc. 
Royal  Society,  p.  40,  1870),  and  still  more  recently  Dr.  MuL-kunzio,  have 
Htudied  with  tbe  miuronoope  the  influence  of  injections  of  aconitino 
upon  the  vessels  of  tbe  frog's  wub,  but  hare  been  unable  lo  detect  any 
alteration  of  their  calibre.  Tlio  firrtt  observer  hua  also  found  that  after 
division  of  the  sympathetic  in  the  neck,  galvanization  of  the  porlph- 
eral  end  produces  the  usual  phenomena,  oven  in  the  most  advanced 
•Uigee  of  aconite- poisoning.    Those  facta  indicate  very  strongly  that 

«  OfipfMnd  b>  all  lhl>  evidatin  %n  Ui«  exIrKcrtlinary  knd  »t  prM*nt  invxplinblo  euUmenU 
itt  MMkMilt  {Ptattitloikfr,  xxl.  in),  that  atfonitin*  tiu  no  «ir«ot  vpon  tbs  beait,  kit4  U 
a|i|>|lc«l  dimll;  to  U  do«  not  Hrioutj  &ff«ot  ill  pnlrattos*. 
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aconite  does  not  affect  the  vaso-motor  nerves^  and  this  indication  is  con- 
firmed by  tho  exporimcDta  of  Boobm  and  Wartmann,  who  Tound  thut 
wlieD  in  acoaitu-poidoninr;  a  galvanic  current  was  applied  to  tho  vaso- 
motor  centres  in  tho  medulla,  an  immodiato  rise  of  arterial  prossuro 
look  place,  As  stimulation  of  a  sensitive  nerve  produced  at  suoh  time 
no  rise  of  arterial  pressure,  the  conclusion  would  appear  to  be  logical 
that  aconitino,  while  not  affecting  the  efferent  TRSO-motor  nerves  or  tho 
raao-motor  centres,  destroys  the  conducting  jKiwcr  either  of  the  afforont 
nerves  or  of  tho  cord,  t«o  that  in  the  aconitized  animal  tho  usual  impulses 
from  the  periphery  are  unable  to  roach  the  vasomotor  centres  and  pro- 
Toko  thu  reflex  impulses  which  normally  keep  tho  vessels  in  contraction. 
Nervous  System. — Such  diverse  experimental  results  have  bem 
reached  by  different  investigators  that  it  is  very  difficult  to  draw  any 
positivo  conclusion  fVom  tho  evidence.  Achscbarumow  concludes  that 
Ibe  paraly!i»is  and  loss  of  roflox  activity  induced  depend  upon  the  do- 
fitruction  of  tho  conducting  power  of  tho  peripheral  motor  nerree, 
because  ho  has  found  that  when  a  frog  is  poisoned  after  tho  abdominal 
aorta  has  been  tied,  reflex  and  voluntary  activity  is  preserved  in  the 
hind  legs  long  after  it  has  boon  lost  in  iho  anterior  portion  of  tho  body; 
and,  at  the  same  time,  while  tho  brachial  nen*cs,  ns  testod  by  galvanio 
stimulation,  have  lost  their  power  of  transmitting  impulses,  tho  pro- 
loctod  ischiatio  nerves  have  preserved  their  ftmolional  ability.  Tba 
very  recent  experiments  of  Professor  P.  C,  Piuggo  (  Vlrchote's  Archive 
Bd.  Ixxxvii.  p.  410)  confirm  tho^o  oxporiments  of  Achscbarumow,  show- 
ing, however,  thai  it  is  the  ]«riphural  ends  of  the  motor  nerves  which 
arc  affoctod,  since,  when  in  the  fVog's  leg  tho  lower  portion  had  bocti 
protected  from  the  poison,  galvanization  of  tho  nerve-trunk  a  con- 
sidorablo  distance  above  the  point  of  protoi'tiun  caused  rosponso  in 
tho  tributary  musclos.  This  concurronco  of  tvstimony  would  seem  to 
prove  that  aconitino  paralyzes  the  peripheral  motor  nerves.  Tho  testi- 
mony, however,  to  tho  contrary  of  this  is  strong.  Boobm  and  Wart- 
mnnn  in  many  experiments  with  Merok's  aconitino  found  that  both  tho 
ncr^'os  and  tho  muscles  in  poisoned  animals  preserve  thoir  normal  ex- 
citability until  death;  they  also  determined  that  tying  all  the  structures 
of  a  limb  except  ita  nerve  did  not  prevent  the  usual  development  of 
paralysis  when  the  poison  was  oxhibitod.  In  tho  claborato  research 
of  Liegeois  and  Uottot,  to  bo  spoken  of  in  detail  directly,  when  all 
voluntary  reflex  actions  wcro  lost,  tho  motor  nerves  and  muscles  wero 
still  found  excitable.  31aekonzio  and  A.  Guilluud  (^Arch.  de  Phj/siol., 
1875)  also  bear  toatlraony  to  the  samo  effect.  Tho  explanation  of  this 
conflict  of  testimony  is  not  to  bo  found,  as  has  been  suggostod  by  C. 
Ewers  (.^IrcA.  /.  Exper.  Path.  u.  Fharm.,  i.,  1873j,  in  the  use  of  different 
species  of  frogs,  because  Plugge  employed  various  species;  nor  is  it 
ia  tho  employment  of  different  commercial  aconitines,  because  Plugge 
experimented  with  all  the  varieties,  and  found  them  to  vary  in  power, 
but  not  in  quality  of  action.    Those  obsorvors  who  have  found  loasl 
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Influonce  apon  the  motor  nerves  acknowled^  some  alight  offbct,  and 
that  when  aconitino  is  brought  in  contact  with  an  exposed  nerve  it 
rapidly  destroys  ite  ftinctional  aotiviiy;  aldo  that  after  death  in  the 
aconitised  fWig  the  motor  nerves  lose  their  irritAbility  more  rapidly 
than  normal  (Lidgeois  and  llottot,  Guillaud,  S.  Kinji^r  and  U.  Uurroll, 
Labordo  and  Duquesnol).  Further,  it  has  been  noted  that  when  in 
frogs  the  coDvulsiona  are  very  severe  the  motor  nerves  seem  tempo* 
ranty  to  lose  their  functional  power  from  exhaustion  (Kackonzio). 
AlackoDEte  afftrras  (Practitioner,  xx.  186)  that  aconitine  has  a  primary 
Btiniulant  effect  upon  the  motor  nerve,  and  causes  at  first  a  distinct 
augmentation  in  the  irritability  both  of  nerve  and  of  muaclo. 

According  to  Dr.  Li^gcois  and  M.  Uottot  {he.  cU.,  p.  533),  in  aco- 
nito-poisouing  loss  of  sensibility  occurs  in  the  frog's  legs  simultaneously 
with  or  oven  before  the  disturbances  of  reapimlion,  and  long  before  the 
power  of  voluntary  motion  is  lost,  and  even  when  the  reflex  activity  is 
intnct.  This  sensory  paralysis,  according  to  the  experiment*  of  tho 
French  investigatom  just  quoted,  lirst  appears  in  the  hind  legs  of  a 
ttog  poisoned  with  aconitinc,  and  has  not  its  primary  peat  either  in  tho 
periphora!  nor\"c8  or  In  tho  spinal  cord,  for  it  was  found  that  tying  the 
aorta  closo  to  \ia  abdominal  bifurcation,  so  as  to  prevent  acccAS  of  the 
blood — i.e^  of  the  poison — to  the  poslorior  norvea,  did  not  affect  the 
development  of  the  aniesthesia;  further,  that  closing  tho  artery  nearer 
it«  origin  in  such  a  way  as  to  shut  otT  the  cin:ulation  to  tho  cord  and 
spinal  nerves,  but  to  allow  the  piisHngo  of  tho  blood  to  the  cerebmm, 
did  not  cause  sensory  paralysis  to  come  on  more  alowly  than  is  normal 
in  poisoning  by  aconite. 

Of  course  it  is  possiblo  for  the  peripheral  ends  of  the  sensory  norvea 
to  be  paralyzed  either  at  tho  same  time  that  the  perceptive  centre  is, 
or  afterwards;  and  of  course,  the  centre  being  paralysed,  it  bocomes 
very  difficult  to  determine  whether  the  periphery  is  or  is  not  affectod. 
Li^ooia  and  Uottot  ttKf»ert  that  this  paralysis  of  the  centre  occurs 
before  any  serious  implication  of  the  peripheric  norvea,  because  after 
nconitic  amosthesia  hod  been  produced  strychnine  was  able  to  Induce 
tetanus;  afterwards,  however,  the  extreme  pcriphorio  nerves  became 
aKxittfl^  so  that  irritation  of  the  skin  in  tho  doubly-poisoned  ft^ 
would  not  provoke  convulsions,  even  at  a  time  when  Irritation  of  the 
trunk  of  a  nerve  would  produce  gononti  reflex  motor  disturbance.  At 
last  galvanization  of  the  nerve-trunk  itaolf  failed  to  induce  response. 
From  those  facts  Liegeois  and  Tlottot  deduce — very  logically,  I  think — 
the  conclusion  that  aoonito  induces  anaesthesia  by  paralyzing,  Brst,  the 
perceptive  centres;  secondly,  the  peripheral  extremities  of  tho  norvea; 
thirdly,  tho  nerve-trunks  themselves.  The  observers  just  named  also 
conHrmed  this  conclusion  by  other  oxperimenta  than  those  already 
noticed.  They  found  that  although  aconiline  applied  directly  to  a 
nerve-trunk  paralyzes  its  sensibility,  yet  when  the  veins  of  a  frog's 
leg  are  tied  and  the  alkaloid  injected  into  tho  artery  and  allowed  to 
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permeAt«  the  tieauea  of  the  log,  Lho  akin  loses  its  RonsibUity  long  bofore 
the  nerve  is  affected. 

In  reg&rd  to  motion,  Liegoois  and  Hottot  found  that  in  a  certain 
stage  of  aconite-poisoning  the  fVog  lies  with  hts  limba  extended,  re- 
laxod,  and  perfectly  paratj-zed,  and  yet  is  capablo  of  executing  rig- 
orous voluntary  movomonts  and  evinces  nearly  normal  reflex  actirity. 
They  attribute  this  {.-omlition  of  apparent  but  not  real  motor  paralysU 
to  loss  of  sensibility  iVom  paralysis  of  the  perceptive  centre,  as  the 
unpoisoned  fVog  evinces  the  aamo  phenomena  after  division  of  all  tbc 
posterior  spinal  roots.  After  a  time  the  reflex  activity  is  also  lost,  the 
power  of  voluntary  movomont  remaining.  Li^goois  and  Uottot  believe 
that  this  loss  of  reflex  activity  is  spinal ;  but  in  their  experiments  v\ton 
the  conjoint  action  of  aconite  and  Btr}*chnine  it  was  found  that  at  a 
certain  stage,  when  no  amount  of  irritation  of  a  nerve  would  induce 
convulsions,  a  slight  direct  irritation  of  the  cord  would  cause  violent 
strychnic  spasms.  This  would  seem  to  show  that  at  least  the  earliest 
abolition  of  the  roSox  activity  was  duo  to  paralysis  of  tho  afluruot 
nervo-fibros. 

In  some  juirliculars  lite  rescarrhos  of  Li6goois  and  Uottot  have  been 
confirmed  by  tho  later  studios  of  lir.  George  Uuntor  Mackoniio  {London 
Practitioner^  xx.  100).  Tho  porsistenoo  of  voluntary  movomont  af\or 
abolition  of  reflex  actions,  which  was  first  noted  by  Bochm  and  Wart- 
mann,  and  afterwards  by  Li^geois  and  Ilottot,  as  well  as  by  Mackonsio, 
proves  that  at  a  certain  stage  of  the  poisoning,  wbilo  tho  motor  path- 
way  from  tho  brain  along  tho  anterior  columns  and  tho  offoront  norvM 
ia  open,  either  the  sensory  nerves  or  the  receptive  contree  of  tho  cord 
nro  paralysed.  The  experiments  of  Liegcois  and  Ilottot  upon  tho  joint 
action  of  aconitine  and  str^'cbnine  are  also  accordant  with  thoeo  of 
Mackenzie,  for  that  observer  found  that  when  a  nerve  was  protected 
fVom  the  poison  by  tying  its  supplying  artoty,  irritation  of  it  caused 
reflex  actions  when  the  romuiadcr  of  tho  frog's  periphery  was  insea- 
siblo;  also  that  there  is  a  stage  of  poisoning  in  which  irritation  of  the 
extreme  peripheral  nerves  fails  to  induce  reflex  movements,  although 
such  movements  are  called  out  by  irritation  of  the  sensory  nerve-trunk ; 
later  irritation  of  the  trunk  was  powerless,  while  irritation  of  the  po«- 
turior  columns  of  tho  cord  still  produced  wide-spread  niovemonta.  It 
must  therefore  bo  considered  proved  that  aconito  paralyzes  the  seruory 
nerws,  commencing  at  their  peripheral  endings,  and  that  tho  loss  of  reflex 
activity  Is  duo,  at  least  in  great  part,  to  such  cause. 

Tho  apparent  contradiction  between  those  inveetigators  who  hava 
reached  the  conclusion  just  given  and  those  who  have  found  the  motor 
nerves  ospeolally  affected  (see  p.  412)  can,  it  seems  to  mo,  be  reconciled 
only  by  the  theory  that  aconitine  acts  vpon  the  peripheral  ends  both  of 
sensory  and  of  motor  nerves ;  which  nerve  is  most  sovoroly  affected  may 
possibly  depend  upon  the  size  of  the  dose  employed,  or,  more  probably, 
upon  the  physical  condition  of  the  frog.    The  excessive  numbness  and 
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dnglfaig  of  the  local  and  general  action  of  aconitine  upon  man  indicate 
that  in  tKe  higher  anivutis  it  especially  affects  the  sensory  nerve-endings.* 

The  snppoeed  action  of  aconitine  upon  a  higlicr  perceptive  centre  is 
at  present  very  doubtful.  S.  Ringer  and  R  Uurrcll  (Journal  of  Physi- 
ology, i.,  Noa.  4  and  5)  deny  the  accuracy  of  the  delicate  experiments 
of  Li6g6oia  and  Hottot.  Curiously  enough,  Drs.  Rin<ror  and  Mun-cII, 
white  doubting  the  exporiraonta  of  Liegoois  and  Hottot,  accept  tho 
conclostonB  founded  upon  these  assorted  erroneous  experiments,  acem- 
ingly  because  they  themaolroo  have  fbund  that  aconitine  causes  aboli- 
tion of  roftox  action  more  rapidly  in  brainless  than  in  normnl  frogs. 
It  is  oridont  that  even  if  this  were  invariably  tho  case  it  would  in  no 
way  prove  the  conclusions  of  Liogeois  and  Hottot.  Further,  tho  ex- 
pcrimonta  on  bminless  froga  were  only  three  in  number,  nnd  it  is  por^ 
foctly  possible  that  the  rapid  reflex  palsy  was  simply  the  result  of 
batrachian  idiosyncrasies,  The  only  safe  conclusion  on  the  evidence  is 
that  the  evidence  docs  not  warrant  any  conclusion. 

It  is  evident  that  we  have  not  exact  Icuowlodge  as  to  how  aco* 
Dite  affects  tho  ncrvo^entres ;!  but  tho  nervous  phenomena  of  aconito- 
poisoning  seem  to  me  explainable  by  the  action  of  Uie  drug  upon  the 
eensitivo  and  motor  nerves. 

Respiration. — The  action  of  aconito  upon  tho  rospiration  is  very 
decided.  In  mammals  the  respirations,  under  the  influence  of  the  drug, 
are  slow,  with  a  prolonged  expiration  following  immediately  upon  the 
inspiration.    iUW  the  expiration  there  is  a  long  pauao.    The  whole 


*  lAbonl*  Kail  Duquwael  (/>m  Ac*mit»,  Puis,  IS33,  p.  IDS)  ImUot*  tliat  Ite;  b*v«  J»> 
noDitntted  that  Hoaitins  da«  not  set  npon  tho  leBMiry  iiBrrw,  Tbcir  ohief  «s]>erlmQOU 
MiuliCo<]  in  tying  the  tmmIi  of  t  dirg'i  leg  in  luoh  k  wajr  that  no  blood  oould  tMara  lo  lbs 
bp>l7i  Mill  injecting  tba  «lkfttoi(l  iiiU>  th«  limb,  «rtor  eultinj;  the  mirr*.  Cndar  Ibcto  otirun- 
itaocN  Ihej  found  tbftt  gKlvftnitslton  of  tbs  c«D(rifl  and  of  tbs  nervs  cotitiDD*il  to  elicit 
TM|iofu«.  At  tuo«t  ■aoli  exporiraenta  pror«  Botbiog  m  to  tbe  Kiloa  of  tb*  polnn  upon  tba 
ptripktritt  ittm-«»dimg:  Moraorer,  >l  ntmftini  ono«rUin  irbctbvr  Iba  leoaiUn*  rotll;  <»IB« 
in  MOtMt  with  Ibo  dirid»d  Dcrve.  M  til  cirenlaition  Id  Iho  limb  mutt  have  be«B  ftrre>t«d. 

t  BspcrimeDls  bj  Unclcentle  on  frtiga  b»ve  jteldal  np}«r«Dtl7  tanlrmrj  reevlti  to  thoM 
of  BoaUm  aad  Wftitmum  u  to  tb«  effeel  of  rvmoT&l  of  the  influnioe  of  Setaebewnr'a  oentre 
span  Ihaeurd  in  wKiniUuil  froge.  Tba  dkffarcaoa  pnibkblj  dajwjida  upoa  diffareooa  in  tb« 
duMa  auplDjred.  Boobm  and  Wartnuin  dittiacHjr  itato  Ibal  wben  ininat«  doeaa  ef  aeonitlne 
•ra  autplojad  tbwe  ■*  a  primai?  poriod  of  ajtoitemetit  of  tb«  iplnal  oestrea.  Ha«keotia  ba« 
fbuod  tbat  tbe  canvaUiaoa  whiob  Kre  ki  Mrera  in  fruga  after  imall  •^uantttlaa  of  aaunita  arc 
«bi«Q/  of  aptoal  orlKto,  but  tb&t  ibe  peripberal  motor  apparatai  tbarai  tbe  MlniBtatit«D  wilb 
tba  ipioAl  inutor  tnust.  M.  Uuiltaud  {ItM.  eiL,  p.  lit)  aUo  aSriiia  Lbia  priioar;  lUmulant 
■pinal  action.  U  it  azlata  at  all  la  maminala,  it  U  in  th«tn  oomplelel;  raaakod.  Tba  eonraU 
atuos  Men  in  aeuaita-poiianing  in  aoina  mammali  an  eerabial,  not  tpioal,  as  I  bars  «xp<ri> 
mentallj  dotartninad  that  tbej  do  not  oooar  Id  tboae  portlua*  of  tba  bodj  laparatad  bj  spinal 
aactiun  from  earabral  iuflueooa. 

As  Boebm  and  Wartmaan  found  tbal  the  reflex  aeUvit/  trai  lost  mare  rapidlf  tbaa  tbe 
poiKT  of  voluntarj  movocneat,  and  that  an  inoreaee  of  reflex  aetiritjr  oocnn  la  Ibe  aeonltiicJ 
fhxgitben  tbaoord  ii  out  to  as  to  relaase  it  fron  tbeinfluaoooof  SaUebeooir's  raSax  Inblbitorjr 
0«nlr«>,  Ihoy  draw  tbe  panelnaioa  Ibat  the  aaonitla  Brat  depreasaa  tbe  r«fl«X  aotlvit;  of  lb* 
•anaitire  spinal  oatttni  nod  kftenrards  tbal  of  tba  motor  spina)  oeotra*^  natil  tbe  oord  is 
aonplelel/  fuiraljraed. 
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breath ing-cycle  reBomblen  very  much  that  occurring  after  soctton  of 
the  vagi,  and,  like  the  alteration  in  bre:ithing  afW  this  section,  pccras 
to  be  due  at  least  in  part  to  paralysis  of  aoiiaor}'  or  afTcrent  fibrca.  The 
known  inducnce  of  aconite  upun  the  peripheral  afferent  nerves  in  general 
euggesta  that  the  poison  disturbs  respiration  by  paralyzing  the  peripb* 
cral  affereut  fibros  of  the  vagi.  Mackeuicio  states  that  iu  the  acouilized 
animal  aoction  of  the  vagi  produces  no  ulTcc-t  cti  the  respiration;  and 
Boobm  and  Wartmann  (p.  127)  atTinn  that  aconite  produces  its  usual 
cfTccl  after  division  of  tbo  nerves.  It  is  plain  that  even  if  the  aconite 
does  poralyzo  tho  poripboral  aJTurcnt  vagi  it  must  aldo  act  upon  the 
resinratory  centres,  aiuce  arrest  of  respiration  could  not  bo  caused  by 
afferent  palsy.  As  tho  urrost  occurs  In  tho  frog  boforo  tho  motor  uervos 
nre  affected  by  tho  poison,  Liegeois  and  Ilottot  believe  that  the  dis- 
turbanco  ie  centric ;  and  1  thick  thoro  can  bo  no  doubt  that  aconUe  is 
a  direct  depressarit  and  paralyzant  of  the  respiratory  centres.* 

Aconite  lowers  the  bodily  temperature  in  both  man  and  tho  lower 
animals.  Achacharumow  found  in  fatal  poisoning  a  fall  of  about  3°  C.f 
The  reduction  of  tho  bodily  heat  is  probably'  caused  by  an  inereaeo  of 
heat-dissipation.  If  vasomotor  paralysis  occurs  in  aconite-polsoniog 
it  wilt  account  for  this  loes  of  heat.  Further,  it  is  entirely  possible 
that  aconite,  without  producing  voeo-motor  paralysis,  may,  by  destroy* 
ing  the  conducting  power  of  tbo  afferent  nerves,  put  an  end  to  the 
automatio  relation  between  heat^production  and  beat-dissipation.|  lo 
accord  with  this  is  tho  observation  of  Bmnton  and  Cash  {8t.  Sarthol. 
Mosp.  Hep.,  xxii.,  1886)  that  in  animals  exposed  to  a  high  temperature, 
aconite,  far  from  doproesing  tbo  temperature,  favors  its  increase,  while 
when  the  animal  is  exposed  to  cold,  aconite  accelerates  the  fall  of  the 
bodily  hoat  remarkably. 


■  Lftbanln  noil  DnquMnol  kfflrm  that  aft«r  TM7  larg«  doMi  of  modUId*  tbs  utinuU  iim 
of  RpAvm  of  tbe  glottia  ancj  dLaphrsgin,  bocAiue  tbef  hsvo  notioed,  MpeoiallT  Id  tb«  jomb( 
AELimal,  drawing  in  or  eoaitrictioD  of  tho  lo»«r  oboft  danng  lifo.  ftnd  tub-pUwal  «e«AjrMO*M 
ailvr  tliktb.  riiMO  arc,  hoirftvar,  tbe  nuHu  of  p^imlj-aii  of  tka  glotlii  frum  polfj  gf  Ui« 
raeurroDl  I&rrnge&l  nenro. 

t  MM.  ar4ba.al  uid  I>uquuDol  {1,'Uition  PAana.,  Aug.  1871)  hftvo  CoHimDnlaUail  Is  Ilia 
Fraaeh  Acndemy  eoine  experimoiita  upon  tnfl  with  vj/wtaUtMil  aconitimt,  tho  rwvltl  of 
wbioh  BTO  to  stnkingly  diSeront  fram  tbone  of  other  expertiaontora  o«  lo  ladt«»t«  tbo  «xiM«DM 
of  Kiiiio  fkltfto;:  poulblj  tbo  i.lk&Ioiil  luod  b;  tbem  wai  not  tbo  Mno  u  tbo  ftmorpboot 
aeualttao.  Thoj  found  >a  tbe  frag,  kflor  im^l  <luo«  (^  uitlignmiso)  of  tbeir  klkftloid,  tbml 
tbe  heart  oonliauiyl  to  beat  >teadilj  aad  regalarlj  after  all  power  of  MponlasMiu  or  nilez 
tuoTBiceDt  bad  bo«n  lost,  that  Muatloa  wu  proferred  M  1«d(  ai  207  power  of  motioa  oxutod, 
and  that  tho  ntrtor  noTTO-trunka  were  paraljried.  After  large  doate  [une  mDhgramno)  lho7 
obierrod  taddeo  arrest  of  tbe  faoart*!  action.  Tbuo  reealtt  are,  how«v»r,  aDUrelj  dlMordsai 
with  tbe  latar  odm  of  Labordo  aad  DtiquMoel, 

X  Tbua,  in  tbe  normal  animal,  when  hc«t-<)iMipation  boootnee  ozecnlTo,  oootraottoo  of 
tho  euperfleial  bluod-Teueli  ocoar*,  »o  u  to  prorent  furtbor  loM  of  beat.  If,  b^  aooalt%  tbo 
afferent  nerrw  carrying  impaliea  lo  prudum  the  reflex  ooDtraotioni  at  the  Hiperflolal  roeoole 
an  paral/tod,  it  ij  ovide&t  that  itieio  impol***  cnnnut  roub  tho  contree  to  b«  retamed  tc  tbo 
TSMol^  M  that  rogtLlalian  of  the  iclation  bctweea  boat-hMi  and  bMt-prodtiotloo  would  bo 
impoailble. 
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Summary. — Aconite  seems  to  have  littlo  direct  action  upon  tba  cere- 
bral uerve-4.-«iitrod,  but  U  a  diroct  and  powerful  dcprutmutit  to  the  respU 
ratory  coiilrus.  If  tt  have  acy  action  upua  tlic  spinal  curd,  tliiti  actiuu 
ia  aubordiimte  to  its  influonce  upon  ibc  pei-ipliural  nerves  and  hat)  not 
M  yet  been  worked  out.  In  sulBeiuiit  douo  it  is  a  powerful  dcpree- 
■aut  to  tliu  seiitH>ry  nerves,  its  influmicu  probably  commencing  at  their 
peripberul  endings  and  also  afri.>cling,  though  in  Iuhs  degree,  lbs  motor 
uer\-es.  There  is  some  ruaaou  for  believing  that  the  stage  of  nerve- 
paraiyuis  18  preceded  by  one  of  norve-stimulatiun.  The  arterial  pressure 
U  always  depreBBed  by  aconite  in  prupurtion  to  the  doBe,  the  fall  of 
prewure  being  altogeiher  or  in  chief  part  due  to  a  direct  deprenaing 
ftction  upon  the  heart-muscle  or  the  contained  ganglia.  Our  knowledge 
of  its  influence  upon  the  vaBu-nioLor  s^-stetn  ia  very  imperfect,  but  the 
drift  of  the  evidence  suggests  that  it  dues  not  directly  aftbct  the  vaRO- 
motor  centres,  although,  by  paralyzing  iho  afferent  nerves,  it  may 
indirectly  widen  the  blood-juiths.  Louilly  applied,  it  is  a  powert\i! 
paralyzant  to  the  sensory  nerves  and  also  acts  upon  the  motor  uorvos. 

Theoapeutics.^Out  knowledge  of  the  physiological  action  of  aco- 
nite, although  unperfoct,  is  su0iciont  to  show  that  there  are  only  two 
or  throe  indications  to  moot  which  the  drug  may  bo  used. 

The  first  of  those  is  to  lower  arterial  action,  and  ofton,  with  it,  oxcoss 
of  tempcratore.  For  this  purpose  aconite  is  very  valuable.  I  have 
never  used  it  in  those  cases,  such  as  pneumonia,  in  which  a  sudden  and 
\ory  powerful  effect  is  dcsii-od,  simply  because  veratrum  vihdo  scorned 
to  me  safer,  more  readily  controlled,  and  equally  effective.  Aconite 
may,  however,  bo  used  with  very  good  results  in  those  cases,  and 
especially  in  such  disoaj*os  as  peritonitis,  in  which  it  is  very  important 
to  avoid  vomiting.  My  own  oxporionce  with  it  has  been  in  fevers  of  a 
»tbonic  typo  not  dependent  upon  so  dcep-scatcd  a  cause  (as  an  example 
may  bo  moatiouod  tlie  febrile  movemeote  of  severe  acute  muscular  rheu- 
mat'um),  and  in  the  ephemera  or  irritative  fevers  of  childhood:  in  such 
casoa  itjt  influence  for  good  is  often  very  decided.  In  the  early  stages 
of  tcarict  fewr  and  other  txanthemata,  when  not  decidedly  adynamic  to 
tjp^  it  is  very  useful.  In  the  reflex  fovor  which  sometimes  follows  the 
pasaago  of  the  catheter  or  bougie  (tlie  so-called  urethral  fever)  it  is  very 
vfficiont.* 

In  Bomo  cases  of  hi/pertrophy  of  the  heart,  when  tho  valves  are  per- 
fect, or  when,  the  vuIvch  being  disea.sed,  the  hypertrophy  is  greater  than 
ia  DoceHsary,  aconite  ia  of  use  to  control  cardiac  excitement.  When, 
boworer,  there  is  dilatation  of  the  heart  or  any  degeuei'ation  of  tho 
bearl-muacle,  it  i&  an  e.Nceedlngly  diingeroua  remedy,  and  it  is  at  all 
timea  to  be  avoided  if  the  hyj>ertrophy  be  not  oxcoaaiTe. 


*  Th«  followJDg  foroiuU  ftlT'irdt  ua  exeeWval  ajnibioatloa;  Q  TioiH.  noudIU  r»d.,  |Lit 
ftp.  Mhvrii  nlUMi.  f^kl)  MUi.  pouu>.  eltrat.,  %.  t.  otl  fjl.  S.— DmHrMpoonrul  4nrj  two 
Wan  tor  m  chiM  threa  ytara  vUl. 
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A  second  iDdication  which  acouilo  mighi  bo  used  to  fulfil  is  to  aUa§ 
spasm.  Af!^  however,  its  ioflutiucu  upou  the  motor  centres  and  nerves 
ia  much  leas  than  upon  the  sciittitivo  centres  and  nerves  and  upon  the 
heart,  the  iudication  ia  belter  met  by  other  remedies. 

A  third  indication,  which  it  would  aeem  fVom  its  known  phyaio- 
lo^cal  action  that  aconite  should  meet,  is  to  relieve  over-excitation  of  the 
sensitive  nerves.  Clinical  expertcnco  has  confirmed  this.  As  long  ago 
as  1834,  Dr.  Tarnhull  {On  the  Preparations  and  Jlfedical  Employment  of 
Aconitimt  by  the  Endcrmic  Method,  London,  18^, — On  the  Medical  Prop- 
erties of  the  Natural  Order  Hanunculacea;  London,  1835)  called  attontioD 
to  the  use  of  the  alkaloid  in  neuralgia  ;  and  his  estimate  of  its  value 
haa  boon  confinued  by  Dr.  A.  Fleming  (An  Inquiry  into  the  Physiological 
and  Medicinal  Properties  of  the  Aconiium  ^apelius,  Edinburgh,  1845)  and 
bj  other  obsenrera. 

In  cases  of  rheumatic  neuralgia  dependent  upon  an  acute  expoHun* 
to  cold  and  attended  with  raoro  or  lew  febrile  disturbance,  in  combina- 
tion with  other  suitable  remedies  aconito  is  often  of  groat  service.  In 
chronic  neuralgia,  associated  as  it  always  is  with  a  lowered  systomio 
tone,  the  remedy  is  loss  efficient;  yet  in  some  cases  it  soenu  to  give 
relief.  Owing  to  its  very  marked  local  benumbing  influence,  applied 
to  the  painful  part  it  is  sometimes  very  useful.  Jn  my  own  oxpo- 
lionco,  this  local  use  of  it  hns,  however,  very  seldom  boon  effective 
when,  as  in  migraine,  the  pain  is  of  centric  rather  than  of  poripherai 
origin. 

Given  in  l\ill  doeo9  in  tho  roflcx  vomiting  of  pregnancy,  aconito  u 
often  advantageous,  acting  probably  by  benumbing  the  sensory  reflex 
centres,  or  possibly  the  afferent  peripheral  nerves.  I  have  noticed  that 
relief  lasts  only  so  long  as  decided  constitutional  effects  from  tho  drag 
are  ajiparent. 

ToxicoLOOY. — ^Aconite  is  an  exceedingly  powerful  poison;  one- 
twolfth  of  a  grai[i  of  the  crystallized  alkaloid  is,  according  to  Duquea- 
nol,  sufficient  to  kill  u  rabbit  in  a  ebort  time.  Five  grains  of  an  ex* 
tract  and  eigiity  minims  of  a  tincture  are  said  to  have  caused  death 
(Reichert,  P/iiTtf.  JlffJ.  Time*,  Nov.  lSSl,p.  105).  Tho  symptoms  usually 
come  on  in  a  very  few  minutos.  In  the  shortest  case  I  have  mot  with, 
death  occurred  in  thirty  minutes.  The  average  time  of  death  {Reichert, 
loc.  cit.)  is  thrtie  and  a  third  hours ;  the  longest  recorded  case  being  live 
and  a  half  hours. 

Tho  aeonitines  of  coramorco  vary  inordinately  in  strength,  bo  that 
while  one-«ixtoenth  of  a  grain  (prepared  by  Petit,*  of  Paris)  caused 


*  Id  Iho  reMaroliM  of  Anr«p,  DuquMnet'a  erjrgtalltted  AouBitlns  wm  Dou-Iy  twiM  u 
ftrong  u  K  Germaa  alkKlcrfd  nied  by  faim,  which  in  turn  iru  muoh  itroDgur  thta  ta  En^iab 
KTlleln.  PIuR^  fuunJ  Pelit'*  Aoonitiao  eight  tiuiu  u  strong  u  ib&l  of  K.  Meivk.  Li«ngfHnl 
found  fto  alkiJoid  prcpsrod  froio  A,  japanieum  asNoilinglr  powerftat.  Hi*  beat  dlHu«i«iu 
ti  \h%  r«lAtir«  ilroigLh  of  th«<e  alkAloiJ*  th*t  I  kaoir  of  oikj  b«  found  io  Sthmidt't  Jakri^ 
cell.  IS'I,  HDd  in  Df  Ae>init*,  bjr  l>n.  J.  V.  ].&burJc  iui<l  ][.  Uuijuicao^  I*ari<,  IMS.      Lbftl« 
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the  death  of  Dp.  Carl  Moyer  in  five  hours,  several  grains  of  the  im- 
pure anicio  so  largely  sold  have  been  recovered  from.  The  bymptoma 
have  been  in  general  those  of  aconite-poisoning,  but  excessively  vio- 
lent pains  and  convulsions  have  been  very  marked  features  of  aome 
of  the  cases.  (For  discussion  of  aeonitine-polsonlng,  see  Dr.  Thomas 
Stevenson,  Gvy's  Hospital  Of  ports,  3d  seriea,  xxvi.  308 ;  M.  Julra  Bnseot, 
Lyon  Thesis,  No.  479,  1889;  also,  six  cases,  Lhote  and  Vibcrt,  Annal. 
d'JIyg.  Fubl,  Avril,  1892.) 

The  only  diagnostic  symptom  of  aconite-poisoning  is  the  peculiar 
tingling,  which  is  probably  always  present,  though  in  suicidal  cases  the 
patient  may  refuse  to  reveal  it,  or  in  odvancctl  poisoning  unconscious- 
DOSS  may  prevent  its  being  told.  Tbu  presence  in  any  cascof  poiwning 
of  absolute  prostration  with  almost  complete  failure  uf  the  pulne,  great 
musculiir  relaxation,  and  other  symptoms  of  collapse,  without  vomiting, 
purging,  or  any  tlisorder  of  the  pupil  or  other  toxic  manifestutions, 
ehouUl  always  excite  suspicion. 

The  first  indication  for  treatment  in  aoonite-poisoning  is  evacaation 
of  the  stomach  :  as  emetics  usually  fail,  on  account  of  the  local  gastrio 
ansBsthesia,  the  stomach-pump  may  often  be  used,  but  the  danger  of 
causing  fatal  collapse  in  extreme  oases  must  not  be  overlooked.  Tannio 
acid  may  be  adrninistereiJ  as  an  imperfect  antidote.  Hot  concentrated 
alcoholic  stimulants  should  bo  fVeely  given;  strychnine,  cocaine,  and 
digitalis*  should  be  used  hypodermically  with  great  boldness,  tempered 
with  caution.  Ammonia  may  be  iiijeetud  into  the  veins,  if  it  be  found 
practicable.  The  patient  must  bo  kept  upon  the  back,  with  the  feet  a 
little  higher  than  the  bead,  and  external  heat  bo  used  when  the  tem- 
perature bocoracA  subnormal.    Laborde  and  Duqueene)  affirm  that  in 
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•tiiJ  Vtbvrt  (  Amnal,  tt'Hyy.  Ftibt.,  tome  xjrviLi.,  ISV3)  oliuin   thkt  lh«  crjoMlliud  »cui>iMtia  of 
PnqoMOcI  it  bd  MMntiallT-diirarMt  |>ol»an  from  th«  BBiorpfaooiMoiiiUiio  of  eoinm«rcs4irfr«m 
ttta  aulphal*  of  Konailiiie  of  M«rok.     Tb«  Ultcr  In  Ui*  boliU*4  frog'a  heart  ihtij  found  to  pro 
duM  grwlukt  pnigrcMive  «nf«<iblMni:nt,  whilM  the  Duqnctnel  Kounitioe  nuiod  priimtril;  srmt 
Isaraiua  In  tbc  tite  of  the  aerJiao  pulauiion,  with  porloji  uf  alkiie,  followed  by  deprcMion. 

*  It  wu  dlMovared  by  Dr.  J.  Miloer  Fothcrgill  (IfijiMli*.  London,  1^71,  p.  t)  th^t  in 
Ike  Mauiiitod  fro;,  even  when  o&rdlne  nation  bn«  owueil,  digitnlis  fau  power  to  rennll  the 
tyMolio  moTeinent«.  More  reeeally  thU  entngonUtie  Mtioo  af  Munile  nnd  iligttnlia  ujiob  the 
frog'i  b«art  ha*  been  nfauaduitly  proved  by  Tiriom  aiiHriiDenUliiu.  Cli&ionl  «xp«ri«Boe) 
*Ithaa|h  illU  liuillcd  In  extent,  ttmnifly  o«rrubantM  the  expeninenlul  erldeuee  ot  the  mlua 
of  diftlnlU.  Sneveuful  owm  mey  bo  fonnd  In  Brii.  Mt<t.  Joum.,  Dm;.  II,  1873  (fji  Frent- 
ing'!  tincture,  Tinct.  digltnlii  Tit'  hypoderniii»lly) ;  Ro*U  iltd.  aud  Sury,  Joum.,  Get.  1S79, 
Mt  (f^iU  Tiaet.  nevnil.  nd.,  Tincl.  ditptuli*  ITtlx  hypadermienllj) ;  tndian  Uftt.  tf<u.,  xvit. 
333  (.Aeonituni  ferox  root  4t:t  grnin*,  Tloot.  digiulU  TTLxiv  bypodermioolly  nnd  fji  by  tnontb) ; 
/'ilia.  Mrd.  Timn,  xlii.  .138  (a  decnetiun  of  Munile,  nmount  uokuuwo,  Tinct.  diKitKlli  In 
drmehm  nnd  half-dmchm  doies,  by  ni4>vth).  In  e  mc«rMfa1  enaa  treated  fay  Dr.  Elliot  {L-f^tt, 
1S78,  11.  V17)  nitrite  of  unyl  fr««ly  inlmlod  Hemed  to  do  great  good  :  n  flnMoaDOO  of  ft  eon- 
oeatrftled  HOoaUe  liniioont  wei  clmughl  to  h«ve  b«icn  Inken.  Ammonia  irOeotiona  were  nnano- 
nmAiI  id  ft  enae  reported  ia  the  A«'tr'ili-i»  Jf'd.  Joxrn.,  1879,  L  3S3.  Dr.  U.  H.  Tultk 
[ItaMom  .Urri.  iimH  .S'liry.  Joiim.,  cstf..  IKill]  Una  repvrtod  rer^i>rery  after  aeren  nnd  n  half 
drm^hma  of  the  tlneture,  under  the  ttt€  hypodcrnie  dm  of  brendy  nnd  digltnlli,  the 
jWDedw  wilb  tineture  of  nnx  roniw  b«iog  given  Intemnlly,  nad  nuxiliarj  neaanMa  need. 
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tbo  lower  animals  doatb  after  a  usually  fatal  dode  of  ftcooitiDe  can  bo 
prevented  hy  artificial  respiratioQ ;  and  in  a  case  of  hanuiD  poiaontng. 
if  the  beai*l'B  action  were  at  all  gustained,  and  the  roapiratJon  failing, 
Silvoster's  method  or  forced  artiliciul  rcspiimtioa  might  be  resorted  to. 

Administration. — Aconite  is  never  used  in  eubstance.    The  doae  of 
tbo  tincture  of  aconite  (Jinctura  Aconiti — 35  per  oent^  U.S.)  is  one  to 
five  di-opa,  rtpcated  every  one  to  three  hours  pro  re  nata,  iUi  efTecU-, 
being  always  watched.      Flemings  tincture  is  a   stronger  preparation- 
(Jxsa  to  Oj).    The  dose  of  the  extract  (Extractum  Aconiti,  TJ-S.)  ia  one- 
quarter  to  three-quarters  of  a  grain ;  of  tbo  Jluid  extraet  (Extractum 
Aconiti  Fluidum,  XJ.S.),  one  to  two  minims.    The  tincture  or  iho  6uid 
extract  of  aconite  is  very  frequently  added  to  stimulating  and  anodynes 
liuimeuta. 

Aconitine  is  not  officinal,  and,  on  account  of  its  inlense  actirity, 
should  not  bo  given  internally:  one-quarter  of  a  milligrammo  hMj 
caused  rery  serious  poisoning  (Schmidt's  Jahrh.,  Bd.  ccxxxvi.,  p.  126). 
Bven  the  external  use  of  the  alkaloid  requires  great  care.  The  ointment 
may  be  of  the  strength  of  one  gniin  to  the  drachm :  a  two-per-ount. 
solutiun  of  the  oleute  of  aconitine  in  oil  baa  been  highly  commended 
as  a  local  application  in  neuralgia. 

ACmUM   HYDROCYANIOUM— HTDEOCTANIO   ACID. 

Pure  hydrocyanic  acid  is  a  colorleas,  transparent,  volatile,  infiom- 
mable  liquid,  gi^'ing  rise  to  giddinosa  and  headache  when  smellcd,  and 
having,  it  is  said,  a  burning,  bitter  tasto.  So  poisonous  is  it  that  when 
Inhaled  it  causes  death,  and  it  must  be  handled  with  the  greatest 
caution :  smoUing  and  tasting  it  are  excessively  dangerous  procooding^. 
It  is,  indeed,  an  imperative  rule  that  no  one  should  experiment  with 
anhydrous  prussic  acid  alone,  or  under  any  circumstances  in  summer, 
or  in  a  worm  room,  or  In  an  apartment  whoso  open  windows  and 
doors  do  not  admit  of  a  free  draught  of  air.  The  chemist  ScheelOf  ths 
discoverer  of  prussic  acid,  Is  believed  to  have  been  kilted  by  the  in< 
halation  of  the  Aimes  of  this  material,  whoso  poisonous  propertioa 
were  first  pointed  out  by  the  Berlin  apothecary  Schrador  in  1803.  Tho 
anhydrous  acid  is  soluble  in  water  and  In  alcohol,  bat  is  never  Icept  In 
the  shops,  and  is  not  oPSeinal. 

Hydrocyanic  acid  of  common  medical  parlance  is  the  officinal  Dilute 
HydrocyaiUc  Acid  (Acionii  Htdroctanicttm  DiLtrrtm,  U.S.),  a  oolorloea, 
watery  solution,  containing  two  per  cent,  of  tlie  anhydrous  aoid.  Xxt 
odor  and  taste  are  the  familiar  ones  of  poacbkernels  and  bitter  almonds ; 
ila  reaction  is  faintly  acid.  According  to  the  directions  of  the  n.3. 
Phannaoopceia,  it  is  prepared  by  distilling  a  mixture  of  ferrocyanido 
of  potassium,  sulphuric  acid,  and  water,  or  by  precipitating  cyanide  of 
silver  from  its  watery  solution  with  hydrochloric  acid.  With  sotutloL 
of  nitrate  of  silver  added  In  slight  excess,  ono  hundred  grains  of  It  pro- 
duce a  white  procipitato,  which,  when  washed  with  water  until  tho 
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waahinga  are  taatcloss,  and  driod  at  a  temperature  not  exceeding  212% 
weighs  tea  gminB,  and  is  wholly  Bolublo  in  boiling  nitric  acid. 

The  precipitate  in  thia  case  is  the  cyanido  of  tiilvcr,  and  Iho  amount 
iJfordod  shows  that  the  liquid  contains  the  officinal  pei-ecniago  of  ao- 
hydrous  prussic  acid. 

Jla  hydrocyanic  acid  has  a  great  tendency  lo  undergo  sponlaneoUA 
decomposition,  esi>ociaUy  under  the  influence  of  light,  it  should  be  kept 
in  welt-stoppcd,  dark-colored  bottles. 

Pbtsiulooical  Action. — In  wann-blooded  animals,  polsoniug  by 
hydrocyanic  acid  divides  itself  aatuntlly  into  the  acute  und  the  snb- 
acuto,^-dealh  occurring  in  the  firut  in  at  furthest  ton  niinutca,  in  the 
second  not  at  all,  or  olso  only  allor  the  lapse  of  a  longer  time  than 
that  noted.  After  a  full  dose  of  the  sti-ong  nnhydrcus  acid,  the  animal 
ga«p3  once  or  twice,  and  then  instantly  falls  in  a  tutanic  or  clonic 
oonTuIsion,  or  else  drops  motionloBs  and  poworluss  upon  its  side.  la 
either  case,  at  once  the  aigns  of  asphyxia  nianifest  themselves,  and 
grow  more  and  more  intense,  until  Ihoy  end  in  total  arrest  of  respinw 
lion.  The  heart  beats  irregularly,  often  at  first  slowly  and  strongly, 
with  intervals  of  suspension  of  movement,  but  alwayB  becoming  we^er 
and  more  rapid  in  Its  action,  until.  afYor  the  breathing  has  ceased,  ita 
efforts  gradually  die  away.  If  the  dose  has  been  enormous,  the  heart 
and  lungs  may  stop  acting  at  once;  otherwise  the  cardiac  puliuttions 
may  o^ntinuo  some  minutes  after  the  arrest  of  respiration.  Ordinarily, 
ihroo  distinct  stages  are  apparent;  n  first,  very  brief  one,  of  difficult 
respiration,  slow  cardiac  action,  and  disturbed  cerebration ;  a  second, 
convulsive  stage,  with  dilated  pupils,  violent  convulsions,  uiiconsciouiu 
nesR,  loud  criee,  vomiting,  often  spasmodic  urination  and  defecation, 
erections,  etc.;  and  a  third  period,  of  asphyxia,  collapse,  and  paralysis, 
sometimes  interrupted  by  partial  or  even  general  spasms. 

The  slow  form  of  the  poisoning  follows  the  exhibition  of  the  poison 
in  an  amount  just  sufHeient  to  kill.  After  the  ingestion  of  such  a  dose, 
no  phenomena  are  otTorod  for  some  seconds ;  then  the  breathing  becomes 
labored,  and  the  pulse  slow  and  full.  The  animal  perhaps  cries  out,  and 
muscular  tremblings  invade  the  wholo  body,  to  give  place,  in  a  very 
short  time,  to  clonic  and  tonic  convulsions,  which  continue  at  intervals 
until  the  third  stage,  that  of  collapse,  is  developed.  The  convulsions 
are  less  violent  and  less  &c{|uuiit  than  those  of  the  acute  poisoning;  all 
the  symptoms  noted  as  occurring  during  the  second  stage  of  rapid 
cnsce  are  present  in  the  corresjmndiiig  period  of  the  Bubacute  poi- 
soning, although  less  violent  and  Ichs  intense  in  their  manifestations. 
When  the  third  stage  is  developed,  the  antesthesia  is  marked,  afTocting 
first  the  hind  legs,  but  finally  spreading  to  all  parts  of  the  body,  and 
even  being  complete  in  the  widoly-dilated  pupil.  Death  finally  results 
fttnn  failure  of  respiration.  Recovery  may  occur  even  after  the  con- 
junctiva has  lost  its  sensibility  ;  the  return  to  lifo  by  a  subsidonce  of 
the  eymptomB  is  usually  rapid,  so  that  generally  in  from  one-half  to 
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three-quarters  of  &n  hour  the  animal  will  be  eating  as  though  DOthing 
bad  happened.  Coiillon,  however,  noted  persistence  of  paralysis,  in 
some  cases,  for  days. 

In  man,  prusalo  acid  produces  rosalts  elosolj  pAKillcl  with  thoM 
which  it  causes  in  the  lower  animals.  The  symptoms  come  on  suddenly, 
(n  a  moment  or  two  the  individual  falls  to  the  ground  insensible  and 
convulsed,  the  respirations  arrested  or  occurring  at  long  intervals,  thu 
cyca  salient,  tho  pupil  dilated,  the  mouth  covered  with  bloody  froth. 
If  the  dose  bo  sufliciently  largo,  death  may  occur  in  three  or  fbar 
minutes;  if  Ie68  has  been  taken,  deep  insensibility,  tetanic  or  clonic 
coDvul.iions,  dilated  pupils,  a  bloated  countenance,  cyanoscd  surftLCc, 
E*ot  jaws,  and  irregular  respiration,  constitute  the  chief  sj'mptoms. 
The  broftthiug  Is  mostly  convulsive,  with  deep,  forcible  expirations, 
but  in  aome  cases  it  has  been  stertorous.  Death  results  from  at>phyxia. 
After  small  toxic  but  not  lethal  doses  of  prossic  acid,  giddinoss,  light- 
ness of  Llio  head,  nausea,  a  quick  pulse,  and  muscular  woaknoss  aro  the 
chief  symptoms. 

Action  on  the  Blood.— Aa  early  as  1814,  Dr.  F.  B.  Vieta  (Med.  Jahrh 
d,  k.  ft.  Oesterreich.  StaateSf  Bd.  ii.,  1814)  tailed  attention  to  the  change 
of  color  that  occurs  in  the  venous  blood  of  animals  poisonod  with 
pruRsic  acid ;  and  his  obHorvations  have  been  confinncd  by  E.  L.  Schu- 
barth  {Horn's  Archiv  f.  Med.  Erftzhrung,  Berlin,  1824),  by  J.  F.  Sobcm- 
hoim  (ffandbuch  der  Prakt.  Toxicclogie,  Berlin,  1838),  and  by  Dr.  Cotf* 
(Oazetie  Medicate  de  Paris,  1849).  In  his  Le^oTis  sur  /«  Substnaoe* 
tozi/jftes,  p.  193  (Paris,  1857),  Claude  liemard  reaffirms  tho  occurroncv^' 
of  the«e  changes,  and  fVirthcr  elates  that  if  tho  animal  dies  suddenly 
the  blood  in  tho  veins  and  right  heart  is  found  of  a  bright  arterial  hue 
nt  the  post-mortem.  Notwithstanding  all  this  testimony,  J.  R  BischotT 
{Ueber  Vergiftungen  nebst  diiigm  Versnchen.  an  Thieren,  welche  mil  Blnu. 
s&ure^  otc,  Wien,  1844)  and  numerous  other  observers  have  found  that 
afYer  death  fW)m  prussto  acid,  either  in  man  or  in  other  mammals,  noth- 
ing but  dark  venous  blood  exists  in  the  body.  Of  the  oorreotnoss  of 
this  ob8or\*otion  there  can  be  no  doubt. 

Professor  W.  Proyor  {Die  BCausaure,  Bonn,  1870)  has  afforded  by 
his  experiments  an  explanation  of  these  apparently  contradictor)'  facts. 
Ho  found  that  directly  after  the  exhibition  of  prussio  acid  to  a  inam.ma) 
tho  blood  becomes,  even  in  tho  veins  and  in  the  right  heart,  of  a  bright 
arteiial  hue,  but  that  after  a  time  this  color  darkens  into  tho  bluo  of 
venous  blood,  and  finally,  evoo  in  tho  arteries  end  in  tho  left  ventri 
cle,  only  blood  of  such  cbamctor  is  to  be  found.  Dr.  Curl  GEcthgeu» 
(Hoppo-Soylcr's  Medicin.-cfiem.  Unterauckungen,  Berlin,  J866,  p.  324)  baa, 
m  a  number  of  experiments,  oonfirmcd  this,  so  it  must  be  accepted  (M.^ 
a  fact.  When  an  animal  dies  suddenly  from  cardiac  paralysis,  during 
tho  flrst  stage  of  poisoning,  this  excessive  artcriolization  may  bo  found 
afler  death,  as  mentioned  by  Claude  Bernard ;  and,  as  Preyor  ftrsl 
noticed,  in  cold-blooded  animals  tho  bright  color  poraista  for  many 
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hours.  By  spoctroecopic  examination  Proi^Mor  Proycr  Qoc.  cit.^  p.  9() 
found  that  the  dark  blood  of  pmssio  acid  poisoning  is  ahRolutoly  or 
almost  tVoo  from  oxygon,  showing  only  tho  absorption  bands  of  deoxi 
dized  hmmoglobin,  while  Gaothgons  {ioe.eit,  p.  328)  has  diRcovercd  that 
the  rod  Tonons  blood  of  tho  first  stag©  of  the  poisoning  shows  very 
rloarly  the  absorption  bands  of  oxyhiemoglobin.  Tho  fir^t  quostioa 
which  ariaoe  at  this  jnnctm-o  is  as  to  the  causes  of  those  changes  of 
the  blood,  ita  primaiy  excessive  arterial ization,  its  secondary  cxc-essire 
carbonization.  Professor  Iloppc-Seyler  affirms  (^Mcdicin.-ffttm.  (Inter- 
tuckungen^  p.  140,  Berlin,  1867)  that  iho  appearance  of  rod  blood  in  the 
veins  is  becnuso  the  red  blood -corpuscles  have  boon  bo  acted  u|H>n  by 
the  poison  as  to  have  lost  their  ability  of  yielding  up  their  oxygon  in 
the  capillaries.  Dr.  Carl  Gacthgens  (7Wrf.,  p.  325)  has  by  an  oluborato 
Borics  of  uxpcrimenta  shown  that  in  tho  first  slogo  of  pruasic  acid 
poisoning  muuh  loss  than  tho  normal  amount  both  of  carbonic  acid  and 
of  exhaldd  oxygca  is  eliminated.  The  tosacnod  exhalation  of  oxygen 
probably  dopuuda  simply  upon  u  loasenod  inhalation  of  oxygon,  owing 
to  the  dlsardervd  rospimtiou.  That  tho  lessened  oxcrotion  of  carbonio 
acid  is  nut  due  to  the  samo  cause,  however,  is  shown  by  the  fact,  de- 
tennini^d  by  Gaolhgena  {loc.  cit.,  p.  347),  that  tho  percentage  of  Iho 
acid  ia  the  expired  air  is  less  than  normal,  while  that  of  oxygen  is 
greater  than  normal.  It  is  evident  that  If  tho  lessened  excretion  of 
carbonic  acid  wore  produced  by  the  enlrunce  into  the  lungs  of  an 
amonnt  of  air  inaufficiont  for  tho  wanta  of  the  system,  tho  expired  air 
ould  contain  more  than  iU  normal  proportion  of  carbonic  acid  and 
than  ita  normal  amount  of  oxygon.  The  ohsorvcd  phenomena 
soem  to  mo  to  prove  that  during  the  first  stage  of  pruswic  icid  poison- 
ing oxidation  is  arrested.  They  do  not  demonstrate,  however,  that  tho 
arrest  is  due  to  a  direct  action  of  tho  poison  upon  the  bloq^-corpuaclos. 
The  probabilities  of  such  occurrence  are  rendered  very  slight  by  the 
investigations  of  Gaethgens  himself,  for  ho  found  that  when  the  oxpcri- 
ments  were  prolonged  from  sovonteen  to  forty-four  minutes,  much  mora 
than  tho  normal  amonnt  of  carbonic  acid  was  exhaled,  a  fact  in  accord 
with  tho  excessive  carbonization  of  the  blood  known  to  take  place  in 
protracted  hydrocyanic  acid  poisoning.  As  it  seems  incredible  that 
ft  substance  should  one  minute  paralyze  the  ozonizing  power  of  the 
blood -oorpuscles  and  the  next  minute  increase  it,  it  is  very  improbable 
that  the  super-oi'terialization  of  the  blood  in  the  first  stage  of  pmssio 
acid  poisoning  is  due  to  a  direct  action  of  the  poison  upon  the  red 
disk. 

Preyer  baa  proved  (loc.  cit.,  p.  85)  that  when  to  blood  at  the  tem- 
pcraturo  of  the  body  hydrocyanic  acid  is  added,  the  spoctnim  after  a 
time  )&  altered  and  new  absorption  bands  appear.  These  bands  aro  due 
to  tho  formation  of  a  now  compound  by  the  union  of  the  hicmoglobtn 
and  tho  hydrocyanic  acid.  This  substance,  ct/anohiemaglobin,  was  first 
discovered   by  Iloppo-Seyler  (Vtrchow's  Archw,  Bd.  xxxviii.  p.  476), 
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and  has  no  ozonising*  powor  what«Ter;  to  iU  formation,  no  doubt,  ia 
owing  the  loss  of  ozonizing  power  by  blood  to  which  hydrocyanic  acid 
is  added  outsido  of  the  body,  a  phonomenon  pointed  out  by  Schfinbcin* 
(^Schmidt's  Jnhrbuchrr,  18fi8,  Bd.  cxI.  p.  161),  and  indicated  even  earlier 
by  the  rcsoarchog  of  Professor  Ilarley  (Lond.  Phil.  Trans-^  1865,  p. 
706).t  Tho  latter  obsorvcr  found  that  the  blood  taken  out  of  tho 
veins  of  a  sabjoct  forty-oight  hours  after  death  from  prusaio  acid  poi- 
soning, and  thoruugULy  arterialized  by  shaking  with  air,  and  than 
allowed  to  stand,  yiuldcd  gas  containing  19.56  parts  of  oxygon,  80.(4 
parts  of  nitrogen,  and  0.00  parts  of  carbonic  acid. 

Those  facli*  at  first  sight  seem  to  prove  tho  theory  of  Uoppe-Soyloi, 
to  which  indeed  they  no  doubt  gave  origin.  Preyor  has  shown  {loc.  eit^ 
p.  95),  however,  that  the  dark  blood  of  prussic  acid  poisoning  haa  not 
lost  its  powor  of  oxidization,  for  on  being  shaken  with  tho  air  it  as* 
sumc6  tbo  rod  arterial  hue;  aud  Drs.  Locorchd  and  Heuriot  (Archives 
Gen.,  Go  scrio,  t.  xi.  p.  539)  have  detorminod  that  artificial  n.'«pimtioa 
will  produce  the  same  result  in  tho  poisoned  aoiinal.  Moreover,  tho 
spoctroscopc  shows  plainly  that  the  bocmoglobiu  oxiete  in  tho  blood 
either  in  its  pare  stale  (Proyer,  loc.  ctt.,  p.  95j  or  else  as  oxyhKmo* 
globin  (W.  Laschkewitsch,  JteicherCs  Archiv,  p.  632,  18G8;  Hiller  and 
Wftgnor,  Ijancd,  1877,  vol.  ii.  p.  933),  and  that  no  cyanohiemoglobin  i» 
present.  The  reaetiou  between  hydrocyanic  acid  and  baimoglobin  ia 
ono  requiring  some  time,  and  evidently  does  not  occur  in  poisoning. 
On  tho  whole,  thei-cfore,  I  think  that  tho  chemical  evidence  clearly 
shows  the  fakity  of  tho  theory  that  i)ru3sic  acid  acts  in  the  body  directly 
upon  tho  red  blood -corpusclca. 

Pivyor  (loc.  cit.,  Thcil  ii.  p.  88)  has  shown  that  tho  excessive  oxy- 
genation and  the  itubsoquont  oxcossivo  carbonization  of  tho  blood  are 
not  potiuliar  to  hydrocyanic  acid  poisoning,  hut  are  equally  present 
aAor  iho  exhibition  of  sulphuretted  hydrogen,  and  even  aftor  mechan- 
ical closure  of  tho  mouth  and  noao.  It  is  possible  that  an  increased 
arterial  prossuiv,  an  incrcaRcd  rapidity  of  circulation,  may  causo  the 
blood  to  pasif  loo  quickly  through  tho  CApillarios  to  allow  time  for  tho 
usual  changes  j  but  this  has  not  boon  proved,  and  at  present  it  must  bo 

*  In  theiuDfl  netnotr  BahUnbeln  mO»  aUvntlon  In  tbabat  that  bjdrMjwiio  Mid  dMboys 
ftbo  the  oionlilni;  power  or  Hring  vegBUU«t,  nieb  m  rovU,  rnnyi,  vie 

t  AMynJing  to  Dr.  E.  Ray  Lankut«r  {PjtUgtr'*  Areiir,  I8A9.  p.  492),  «hto  blood  b 
ibikcn  with  ojrMnnfm  giur,  ami  slbweil  to  utmnd  Tor  two  or  tlire«  homn,  th*  ■iioctrain-obMiBM 
KTO  *xaetl<r  t))«  Mme  lu  «ft«r  ilmltar  trefttmrat  of  blooi  wlib  CO.  The  (ompaund  of  ejuoftn 
Rod  hKinatin  (Cj.llb)  oStn  nnt  onlj  the  ideetteal  ipaetrum  of  CO, Mb,  but  mlso,  tik«  ths  biUer, 
U  tinftff«ctc>l  bjr  reJMlnr  Kj[eiit<.  After  the  blood  ft«niU  ewhile,  uconling  to  Dr.  Lw>k««ter, 
the  a|i(«(ruin  of  hrtltoayftnio  Mid  (II.CN)  beeoniie  ruible  In  it,  tnd  tb«  Cy.nb  nodergoM 
eonrcrfion  Into  tbo  cruiohKinoglabiQ  (CvJIb)  of  Hoppo-Seylw. 

Aay  on*  dMironi  of  iavci(if*tiBg  tbU  tabjoet  more  deeply  than  tka  be  dosi  Lb  a  irork 
like  the  prcMnl  •botitd  cnnralt  cipeclmlly  the  |>«per«  by  lIop|ie-S«yler,  T/mHoi*'*  AnAiw,  Bd. 
xaxvlii.,  «ad  ■CAltorwl  through  the  3i*d.-vitm.  Unlrrtnteknm^rm ;  by  B*ri«y,  ItniL  PkiU 
Trmnw.,  I86\  p.  TM ;  Red  by  Pr«yer,  P/tUy*^;  ArtMv,  1868,  p.  315. 
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ockuowlcdged  that  we  are  ignorant  aa  to  the  immediate  cauBO  of  the 
blood-changes  in  these  cases. 

It  is  possible,  although  scarcely  probable,  that  the  chnngoe  in  the 
color  of  tho  blood  are  dao  to  alteration  in  the  form  of  the  corpiucloa. 
According  to  Krnnt  Geinitz  {Pfluger's  Archiv,  1870,  Bd.  iii.  p.  46),  out- 
ftido  of  the  body  prusaio  acid  produces  in  the  blood-corpusclea  of  tho 
frog,  first,  a  ehortoning  of  the  long  and  a  lengthening  of  the  short 
diamclor,  and  conRequontly  a  rounded  form^  then  granulations,  and 
flnully  a  solution  and  setting  free  of  the  nucleus.  In  frogs  poiHoned 
Willi  pruBsic  acid  a  rounded  form  of  the  corpusclos  was  commonly  ex- 
hibited, and  sometimes  granulations  were  present.  M.  Geinitz  also 
found  that  the  red  disks  of  mammalian  blood,  exposed  to  the  vapor 
of  hydrocyanic  acid  in  the  moist  chamber  of  Strieker,  become  Qrst 
Bomt'whal  asymmetrical,  then  miilberry-shapcd,  and  finally  undergo 
multicular  destruction.  In  poisoning  of  niammals,  according  to  tho 
same  iuvestigator,  iho  grauiiliir  blood-corpusclea  are  commonly  met 
with.  Proyor  (Joe.  cit.,  Theil  ii.  p.  91)  confirms  the  observation  of 
Golnitz  so  far  as  tho  action  of  the  poison  upon  drawn  blood  is  con* 
ccmed,  but  both  he  and  Uiinofcld  (Der  Chernismus  in  der  thieriscken 
Organisation,  Leipsic,  1340)  assert  that  immediately  ailcr  deulh  from 
prussic  acid  the  corpuscles  offer  their  usual  characters. 

\Vhiilever  may  bo  the  cause  of  the  changoa  in  tho  blood,  tho  experi- 
ments of  LowisHon  (^Reickert's  Archiv,  1870,  p.  3&2)  would  apjxjar  to 
prove  that  tho  action  of  tho  poison  on  tho  nervous  syi*tom  is  a  direct 
one,  and  not  due  to  those  changes  in  tho  vital  fluid,  for  tho  obrtervur 
mentioned  found  that  pnishic  acid  acted  upon  the  bloodless  "salt  fVog" 
as  upon  tho  nonnal  batracliinn. 

Action  on  the  Heart. — The  action  of  hydrocyanic  acid  upon  thoAoirf 
▼ftrios  acconling  to  the  dose.  In  sufficient  amount  and  conceulnition  it 
produces  instantaneous  diastolic  nn-est^  which  is  either  permanent  or 
reoccurs  after  a  few  slow  feeble  beats  (Preyer,  loc.  cit.,  p.  52,  and  Dub. 
Lecorch^  and  Mcuriot,  Archives  Qen.,  6o  serie,  t.  xi.  p.  513).  As  early 
as  1826,  Krimer  found  that  prussic  acid  placed  directly  upon  tho  heart 
of  the  fVog  produc<:s  arrest  of  its  beat  and  loss  of  its  muscular  irrita- 
bility. Preyer  has  confirmed  this,  and  it  would  scorn  to  bo  proved  that 
the  cardiac  arrest  spoken  of  above  is  duo  to  a  direct  action  upon  the 
benrt-musclo  or  its  contained  ganglia,  yet  that  after  cardiac  death  from 
pniwic  acid  tho  heart  responds  to  galvanism. 

The  cardiac  results  of  tho  exhibition  of  small  non-toxic  doiiOB  are, 
o^tcording  to  Preyer,  simply  slowitig  of  tho  heart's  action. 

Prcycr  and  Lascbkewitsch  agree  as  to  tho  action  of  large,  but  not 
enormous,  doses.  At  first  tbero  is  a  sudden  prolonged  diastolic  arrest 
of  tho  heart,  followed  by  an  augmentation  in  tho  i-apidity  of  tho  cardtuo 
Action,  and  after  this  a  diminution  of  the  rate, — to  tho  normal  number 
in  cases  of  recover}',  to  cardiac  stand-still  in  cases  of  death.    Both 
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Freyer*  and  Laschkowitsch  (Seickerts  Arckw,  18GS,  p.  G53)  founil  (bl 
after  eectioo  of  tho  vagi  the  primuiy  diastolic  arrest  of  tho  heart  diil 
not  occur.  The  roccnt  inveetigulions  of  Jos.  Lozorski  coafirm  Ihc 
fitalcinents  of  Preyer  as  to  the  action  upon  tho  vagos.  A  complete  in- 
hibitory arrest  of  the  heart  waa  rarely  achieved,  yet  slowing  of  tlw 
pulse  was  constantly  produced  by  moderate  doses  of  tho  poison  in  (bo 
normal  animal,  but  w&a  prevented  by  previous  sociion  of  tho  vagi,  aod 
WHS  removed,  when  present,  by  division  of  the  inhibitory  nerves  (  Wim. 
2f<:d.  Jahrb.,  1881,  141).  It  would  seem,  therefore,  proved  that  HnalJ 
doaea  of  prusaic  acid  stimulate  the  cardiac  inhibitory  nervous  eer.tra. 
Bocbm  and  Knio  noted  that  large  doses  of  tho  acid  caused  slowing  of 
tho  pulse  whether  tho  vagi  wore  cut  or  not  (Arckivfur  Exper.  Path.  tii*d 
Tkerap.,  ii.  137),  aod  in  this  aavo  been  confirmed  by  Laairslu.  Thii 
slowing  would  Bcem  to  be  due  to  a  direct  action  upon  the  muscio  or 
the  intm-cardiac  ganglia,  as  Lazarski  found  that  the  cardiac  accelcnior 
u«rves  are  not  paralyxwl. 

Moderate  doses  of  prussic  acid  soem  to  produce  a  primary  very  brief 
but  grt-nt  rise  in  the  arterial  pressure,  followed  by  a  fall  to  or  below  tho 
normal.  This  primary  rise  has  boon  noticed  by  Boehm  and  Knie,by 
Wahl  {De  Vi  et  Ejfectu  Jlydrocyanato  ad  Curationem  attrib.,  Bonn,  1S65}. 
liy  Rossbncli  and  Papitzky  (^Grntralbl.f.  Med.  Wisscns.,  1877,  p.  610), mil 
by  Lozorski.  It  docs  not  scorn  to  be  altogothor  tho  result  of  the  fti^ 
phyxia  produced  by  tho  acid,  as  it  is  recorded  by  Bochra  and  Knie(i>t 
cit.,  p.  14G)  08  occurring  when  ariiScial  respiration  was  used,  and  lut 
narski  has  contirraod  this.  All  observers  agree  that  it  is  followed, 
the  doso  of  tho  poison  has  been  large  enough,  by  a  profound  sinking 
the  arterial  preasuro.  linznreki  found  that  galvanization  of  a  scnsitrn 
Dcrre  has  no  effect  at  this  tiine  upon  tho  blood-prossuro :  so  that  va 
must  consider  that  hydrocyanic  acid  primarily  stimulates  very  frnVyfy  tM 
va30-motor  system  directly  or  indirectly,  and  aftervmrds  paralyzes  it. 

Action  on  Respiration. — According  to  Proycr  (Joe.  cit.,  pp.  17,  18, 19), 
during  all  three  stages  of  hydrocyanic  acid  poisoning  the  respirations 
aro  lessened  in  fVuqucncy,  and  during  the  latter  moments  of  life  the 
eflfbrta  at  breathing  are  very  distant,  and  liually  cease  before  tho  arreat 
of  cardiac  movements.  The  observer  ju^t  mentioned  found  that,  after 
division  of  the  vagi,  normally  Eethal  doses  did  not  kill,  and  that  when 
death  was  brought  about  by  the  exhibition  of  larger  doses  it  waa  by 
c-artlinc  arrutit.  From  this  hu  deduces  tho  concluttion  that  the  prime 
respiratory  actiou  of  the  poiijon  Is  upon  the  peripheral  ends  of  tho  vagL 
Dr.  Preyer's  experiments  have  boon  purtiidly  conflrmed  by  Drs.  Looor- 
cheand  Atcuriot  (/oc.  cj/.,  p.  538);  but  Buebmand  Knio  (.'IrcAi'i;/.  Erper. 
Path.  u.  Thtrap.,  Bd.  iL  p.  135)  have  in  a  series  of  experiments  foun^ 
that  section  of  the  vaguu  has  no  Influence  upon  tho  respiratory  octf^^ 

*  Pr«]r*r  (lit.  eif.,  ^  SS)  haa  tito  Dotcd  ibn  samt  mbMooo  is  eanrranl  aninuili  pdltoi 
by  h;dK»y«Dlp  Hid. 
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of  the  poison,  and  in  thiA  have  b«en  confirmed  by  Joa.  Lasarski  (loc. 
crt.).  Even  if  invoatigations  had  proved  the  correctness  of  Preyer'a 
oxperimentA,  hia  conclusion  could  not  bo  considered  established,  because 
we  know  so  imperfectly  the  normal  relations  of  the  pnou mo gaa tries  to 
respiration.  Moreover,  Professor  Joitoph  Jonee  (iVew  York  Med.  Jitcord, 
vol.  ii.  p.  459)  found  that  while  to  kill  an  alligator  by  the  admintstra- 
tioQ  of  prussic  acid  required  a  considerable  length  of  time,  its  applica- 
tion to  ihe  medulla  produce^I  within  one  minute  a  moat  powerful  crpi- 
ration,  ending  in  permanent  contraction  of  the  musclea  of  respiration 
and  collapse  of  the  tang.  Vfe  must,  it  seems  to  me,  at  present  consider 
that  the  respiratory  phenomena  of  prussic  acid  poisuning  are  due  to  an 
influence  exerted  directly  upon  the  respiratory  centre. 

Action  on  Muscles  and  JVerves  and  Xerve-centres. — Dr.  EolUker  (Ftr* 
chow's  Archiv,  Bd.  x.  p.  272)  has  found  that  in  frogs  dead  of  pnissio 
aci(i  poisoning  both  the  norve-trunks  and  the  muscles  are  nnexeitable, 
or  that  the  musclos  respond  very  feebly  to  direct  stimulation.  This  is 
in  accord  with  the  experiments  of  Stannius  (^Retckert's  Archiv,  1858,  p. 
95),  who  found  that  when  strychnine  and  pnissic  acid  were  given  to- 
gether, the  convulsions  normally  produced  by  iho  former  poison  wer*t 
altogether  abHcnt,  or  present  only  in  a  slight  degree  In  order  to  deter 
mine  whether  ihe  nerves  are  or  are  not  primarily  affected,  KdlHker  ox 
perimented  by  tying  the  vessels  of  the  thigh,  then  dividing  just  below 
this  point  all  the  tissues  except  the  nerve,  and  administering  prussic 
acid  by  the  mouth.  In  a  number  of  such  experiments  he  found  that 
always  the  norre  and  muscles  below  the  point  of  section  retained  their 
irritability,  but  that  when  the  galranio  or  other  stimuli  were  applied 
to  the  norve  higher  up,  they  failed  to  elicit  any  response  from  the  un- 
jioisoncd  tributary  muscles, — positive  proof  that  the  nerve-trunks  are 
pftralyzod  by  a  direct  action  of  the  drug.  This  is  seemingly  opposed 
to  the  experiments  of  Stannius  (loc.  eit.),  who  eoncluded  that  prussic 
acid  applied  locally  to  the  nerves  has  no  effect  upon  them.  Stannius, 
however,  compared  the  results  of  soaking  a  nerre  in  water  and  in  a 
weak  solution  (three  to  four  per  coot.)  of  prussic  acid,  and  found  that 
water  thus  employed  is  toxic  to  the  norvc-trunks.  Kollikor  used,  in 
repeating  the  experiments  of  Stannius,  neutral  solutions  of  phosphate 
of  sodium,  one  containing,  the  other  free  from,  hydrocyanic  acid,  and 
found  that  the  nerves  in  the  poisoned  liquid  died  much  sooner  than  did 
those  in  the  non-poisoned  solution. 

The  experiments  of  Kollikor  ax-e  in  agreement  with  those  of  Stan- 
nius, that  the  muscle  dies  very  much  more  quickly  in  the  solution  of 
the  acid  than  does  the  nerve,  losing  its  excitability  in  from  seven  to 
eight  minutes.  This  rapid  destruction  of  rouscuior  irritability  by  the 
local  application  of  prussic  aeid  was,  I  believe,  first  noted  by  CouUon 
in  1819.  Tel  it  is  most  probable  that  when  given  internally  prussic 
acid  acta  almost  as  rapidly  ujwn  the  nerve-trunks  as  upon  the  muscles, 
since  KoUiker  noted  that  in  some  cases  galvanization  of  the  nerve  waa 
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inoapAfale  of  causing  oontractions  in  the  tributJiry  muscles,  altbougk 
tho  latt«r  rospondod  fecblj  to  direct  Btimulation.  This  fact  has  b«n 
experimentally  con-oboratod  by  Funke  (Berkhtc  uber  die  VerhandL  A.k. 
$ackt.  Oeaiischap  d.  Wissensch.  zu  Leipzig,  1859,  Bd.  xi.  p.  28). 

Upon  tho  peripheral  genaitive  nerves  pruasic  acid  probably,  if  is 
HOfficient  concentration,  acta  as  a  paralyzant;  at  leaat  Kolliker  {he.  at., 
p.  282)  found  that  if  the  leg  of  a  atrychnired  frog,  whose  heart  bad 
been  cut  out  to  provoiit  absorption,  was  put  in  a  fonr-per-cent.  solntion 
of  pruasic  acid,  in  a  very  short  time  irritation  of  tho  immereed  skia 
ceased  to  produce  convnlBiona. 

From  tho  slownoas  witli  which,  in  Ktitliker's  experiments,  the  nerr^ 
trunks  were  affected  in  ft*ogfl  poisoned  by  hydrocyanic  aci(J,  it  seeim 
probable  that  ho  is  corroi^t  in  his  conclusion  that  in  these  batrachians 
the  poison  first  paralyzes  tho  brain,  then  the  reflex  centres  of  tho 
apinal  cord,  and  aflorwards  tho  motor  nerves.    But  I  have  not  met 
with  any  experimental  evldoneo  in  rc^rd  to  the  order  In  which  pruiuic 
acid  atTucts  the  nervous  system.    Ai-cording  to  E-iedrowski,*  as  quoted 
by  Prayer,  in  frogs  it  first  paralyses  the  gray,  then  the  white  Bt^^| 
6tanc-e  of  tho  bmin,  and  tho  early  disappeurauue  of  reflex  movemeo^' 
is  not  due  to  H[jmal  palsy,  but  to  dostructiun  of  the  fuuctiomU  power 
of  tho  peripheral  atferont  norvua.     Prayer  also  slates  that  the  oonclu- 
sions  of  Kiudrowski  rostod  upon  tho  following  exporimen tally-proved 
fact,  which,  if  accurate,  scKimingly  randers  them  logically  inevitabtu. 
When  a  frog  'ia  poisoned  with  prussie  acid,  and  afterwards  with  strj-ch- 
uiiio  in  properly- pivpoitioned  doses,  tliere  is  a  stage  at  which  iJight  irr^^ 
tatiuu  of  the  atferent  nerve-roots  causes  violent  general  tetanic  sposo^^l 
although  tho  most  intonso  poriphenU  irritation  fails  to  elicit  response. 

It  is  a  question  of  interest  to  decide  as  to  the  cause  of  the  ooovul- 
sioas  in  poisoning  by  hydrocyanic  acid.    I  have  found  that  they  do  not 
occur  after  section  of  tho  cord  in  parts  below  the  point  of  section,  and 
thitt  thoy  are  thcrofure  cerebral  in  origin:  for  reasons  detailed  else- 
wbera  (see  p.  3B4),  it  is  vory  probable  that  thoy  are  due  to  disturbed 
cerabral  ciroulation,  and  this  probability  is  conftrmed  by  an  experiment 
of  Laschkewitsch  {Reichert's  Archiv,  18(>S),  who  opened  tho  thorax  of 
a  nibbit  so  as  to  expose  tho  heart,  maintained  artificial  rcspiraiioo,  and 
administered  prussic  acid;  directly  at^er  arreet  of  the  heart  had  coi^^ 
mencod,  the  convulsion  came  on.     The  earUor  observatioa  of  Co^H 
{Comptes-Rgndus^  1849,  t.  xxviii.  p.  780)  is  also  to  the  same  effect,  as  n^^ 
state!)  that  the  convulsions  did  not  occur  until  directly  after  the  arrest 
of  the  circulation.    In  fVoga  pi>isonod  with  hydrocyanic  acid,  ooavul- 
sions  do  not  take  place.     Preyer  states  that  after  section  of  the  vagi 


*  I  have,  nnfortaoBUIjr,  beco  anabTe  to  obtiia  Kocwa  to  tlia  arlftn*]  paper  of   B.  d« 
E1«4n>«rikl.     Evca   I*ritr«r  apiiuti  la  knoa  it  oniy  id  *1>ttnML     Aoeurtling  to  bim.  il 
published   In    I86K,  at   BrMlau,  m  »  itiiisnrlnllun,  iifi<l«r  tbe  fitllmrlnj;  title:    O*  fMJ 
erpcr i'm 4 Md't  ^uibut  ^Htiittom  vim  Ikniyfit  hciVmm  (jr^/rnejaniCHM  in  n«rwnnm  >jf»tow  i 
»put»U  otfur  ill  wii*cu/aa  BgHtmn'it  wrrl^raiii  prutilur. 
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Gonmlsions  do  not  |;cnorally  happen  in  mammatfl,  but  if  ariificud  res- 
piration be  performed  they  rome  on  {Inf..  cit.,  p.  69). 

^umm/tri/. — When  in  siifficiont  roncentration  hydrocyanic  acid  id  a 
powerful  deprewiant  poi«on  to  all  the  higher  tissnes.  In  poisoning  by 
it  death  Uflually  occurB  throna;h  centric  paralynifl  of  the  respiration, 
but  the  deproosion  of  the  heart's  action  in  prononnced,  and  diastolic 
cardiac  arreflt  Romctimes  takeit  place  AimnltaneoiiAly  with  or  even  before 
ccsaation  of  breathing.  Upon  the  nerve-centres  it  has  a  mont  pro- 
nounced depressing  influence,  and  it  is  also  a  paralyRant  to  the  ncrv©. 
trunks  and  to  the  muscles  themselves.  There  is  some  reason  tbr  sus- 
pecting that  afler  the  small  toxle  dose  of  hydrocyanic  acid  the  paralytic 
ptago  is  pp&cedcd  by  r  very  brief  stage  of  excitement,  with  centric  in- 
crease of  the  respiratory  activity,  rise  of  the  arterial  prc-isure  (caused  by 
an  influoDCC  upon  the  vaso-raotor  ceutrea  and  perhaps  upon  the  heart), 
and  Blowing  of  tho  puUe  fV-om  atimulaliou  of  the  cardiac  inhibitory 
centres.  Outside  of  tho  body  bvdroc'vanic  acid  attacks  the  red  blood- 
corpuscles,  forming  a  new  compound,  cy  a  no- hemoglobin ;  but  the  occur- 
rence of  this  change  during  life  in  hydrocyanic  acid  poisoning  is  doubtful. 

Therapeutics. — Our  knowledge  of  the  phyRiological  action  of  pruasio 
acid  docs  not  lead  to  a  belief  in  its  wide  applicability  to  the  relief  of 
disease,  and  I  think  clinical  experience  has  demonstrated  that  it  is  of 
little  value  except  in  meeting  three  indications:  first,  to  aUay  cough; 
aocond,  to  relieve  irritation  of  the  gastric  nerves;  third,  to  aUay  irritatiof 
of  the  peripheral  xentitiae  nerves. 

There  appears  to  be  in  tho  profession  a  very  wide-spread  belief  in 
tho  power  of  this  remedy  to  allay  cough;  at  least  it  is  very  largely 
used  for  this  purpose  in  cough-mixtures,  either  itoelf  or  in  the  form  of 
cyanide  of  potassium.  I  have  employed  it  in  a  great  number  of  cases 
in  hospital  practice,  and  apparently  with  good  effect,  although,  aa  it 
waa  always  given  in  combination  with  such  remedies  aa  morphine,  it  is 
diflRcnlt  to  say  how  much  of  the  result  was  diie  to  it.  I  do  not  bclievo 
it  can  compare  with  such  narcotics  as  opium  or  hyoscyamtis  in  its 
ability  to  AilHI  the  prewnt  indioution. 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  of  pnissic 
acid  in  certain  stomachic  affections,  especially  nervous  vomiting  and 
gastraUjia.  When  the  pain  is  accompanied  by  decided  dyspeptic  eyinp- 
toms,  tho  remedy  will  sometimes  succeed,  but  moi*6  often  fails.  Even 
in  the  most  favorable  eases  it  does  not  always  afford  relief;  and  as  the 
relief  when  it  does  occur  is  immediate,  or  at  leaet  is  very  soon  appar- 
ent, it  is  useless  to  persist  long  in  the  exhibition  of  tho  remedy.  In 
tbcoe  cases  its  action  is  probably  local,  as  it  certainly  is  when  the  acid 
is  employed  to  relieve  itching  in  prurigo  and  other  cutaneous  diseases. 
For  this  purpose  it  is  used  as  a  wash  (f^ss  to  f3l  in  f3i)i  bat  groat 
core  must  be  taken  to  avoid  constitutional  effects,  especially  when  there 
is  any  abrasion  of  the  skin.  Very  serious  results  are  said  to  have  been 
caused  by  its  ab»orption  when  carelessly  used  in  skin-diseases. 
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PniaBic  acid  baa  been  commended  aa  an  artorial  sedativo ;  but  it  a 
Bvideul  that  we  possetw  numerous  more  e^ciout  and  fai'  safer  remedial 
of  such  cbaractur. 

ToxicoLoor. — Tbe  symptoms  of  pnisaic  acid  poisoning  have  ab-eady 
been  monLioned  :  those  of  most  value  from  a  diagnostic  point  of  view 
are  tbe  jiuddon  occurreuuo  of  uuconsciousocsa ;  tbe  violent  conyulaioDB; 
the  general  paralysis;  ibe  peculiar  cbaracter  of  the  breathing,  expira* 
lion  being  prolonged  and  forced ;  and  the  rapid  results.  The  odor  of 
prussic  acid  upon  tbe  brcatb  ia  very  often,  but  by  no  means  altrays, 
present.  Wlten  distinct,  It  is,  of  course,  of  very  great  diagnostie 
value.  Leaving  out  of  sight  the  c^'anides,  the  only  poison  with  which 
pruasic  acid  could  well  be  cliaically  confouuded  ia  nttro-beoxole.  Tbe 
distinction  ia  oflcn  very  difQcuIt,  large  doses  of  the  latter  substance 
kllliug  almost  as  quickly  as  prussio  acid,  and  inducing  analogous  symp- 
toms. Caspar  adTises  that  after  death  the  body  be  left  open,  exposed 
to  the  air,  as  the  odor  of  pnwsio  acid  disappears  rapidly,  while  that  of 
nitro-bensole  ia  persistent.  The  diseases  with  which  tbe  poisoning  may 
bo  confounded  most  readily  are  some  fonns  of  apoplexie  foudroytnte^  and 
sudden  failure  of  the  heait's  action.  Tbe  diagnosis  may,  during  life, 
be  almost  impossible.  It  has  been  asserted  that  stertorous  breathing 
does  not  occur  in  prussio  acid  poisoning;  but  it  has  been  present  in 
several  reported  cases.  (See  Taylor's  Medical  Jurisprudencty  Philadel- 
phia, 1873,  p.  363.)  An  antopsy,  howoTor,  ought  generally  to  enable 
the  physician  to  determine  whether  the  case  has  or  has  not  been  one 
of  prussio  acid  poisoning,  if  the  symptoms  during  life  are  known. 

A  curious  case  of  temporary  hmiopia,  apparently  caused  by  the 
(Umofi  of  hydrocyanic  acid,  Is  reported  in  Brit  Med.  Joum.^  1884,  i.  409. 

The  period  at  which  death  may  occur  after  the  ingestion  of  the 
poison  ia  set  down  by  Lonsdalo  at  from  one  to  fifty-five  minutes;  bat 
a  case  is  reported  in  Guy's  Hospital  Reports,  1868,  p.  259,  observed  by 
Dr.  Hilton  Fagge,  in  which  the  fatal  result  was  put  off  for  at  least  on 
hour  and  a  quarter  after  the  ingestion  of  hydrocyanic  acid.  After 
death  the  body  often  presents  a  livid  surface,  bloated  countenance, 
fixed  glassy  eyes  with  dilated  pupils,  and  clinched  fingers;  sometimes 
it  offers  nothing  worthy  of  note  except  excessive  rigidity,  and  the  &oa 
may  be  very  pale.  When  opened,  ihe  odor  of  prussio  acid  is  gononlly, 
but  not  always,  emitted ;  the  rauooaa  membrane  of  the  stomach  is  very 
commonly  found  nuch  congested,  and  the  dark  or  cherry-colored  liquid 
blood  usually  everywhere  fills  op  the  veins.  The  heart  is  soft,  and 
flaocid. 

The  treatment  of  poisoning  by  prussio  acid  is,  unfortunately, 
iuefficient  as  it  is  simple.  There  is  no  known  chemical  or  physiologic 
cal  anlidote  to  it,  the  assorted  antagonism  of  atropine  having  b«en  dis- 
proved by  the  exponraonts  of  Keen  ^Proc.  Phil.  Acad.  J^at.  Set.,  1869) 
and  of  Boehm  and  Knie.  The  stomach  should,  if  possible,  bo  emptied, 
and  tbe  hypodermic  use  of  atropine  as  a  respiratory  stimulant  might  bo 
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tried ;  the  inhalation  of  the  vapors  of  ammonia,  and  tho  fVoo  exhibition 
of  ammonia  by  tho  month  and  by  injection  into  the  reins,  may  be  prao- 
tised.  Artificial  roHpinition  has  been  foand  very  Buccofwftil  by  Preyer, 
and  by  Boehra  and  Knie,  in  animals  when  poinoned  by  smail  doses  of 
prusaio  actd,  and  nhould  always  be  asstdnously  practiRo<i.  Next  to  it 
In  importance  is  the  use  of  tho  alternate  cold  and  hot  douche,  al>out  a 
half  of  a  smali  backotful  of  cold  water  and  the  same  quantity  of  ver^p 
hot  (115^  F.)  water  being  dashed  npon  the  chest  in  rapid  succession. 

AnifiNiATBATioN, — Th©  dose  of  the  dilute  prnssio  acid  {Acidum 
Hydrocyanicum  Ditutytm,  U.S.)  is  one  to  three  drops. 

Potassium  Cyanide  (PoTASSll  CTAHinrw,  US)  is  prepared,  accord, 
ing  to  the  U.S,  Pharmacopoeia,  by  heating  together  the  ferrocyanido 
of  potassium  and  tho  carbonate  of  potatteium.  It  occurs  in  white, 
amorphous,  opaque  mosses,  having  the  odor  of  prus^ic  acid  and  a 
taste  of  similar  character,  but  somewhat  alkaline.  It  is  doliqucacent, 
and  readily  soluble  in  water.  lYhon  the  nitrate  of  silver  is  added  to 
its  solutioD,  there  falls  a  precipitate  of  tho  cyanide  of  silver,  which  is 
wholly  eoluble  in  ammonia. 

When  cyanide  of  potassium  is  taken  into  the  stomach,  the  acids 
there  present  convert  it  iato  prussic  acid,  and  the  same  change  probably 
occurs,  although  more  slowly,  oven  when  the  salt  is  injected  directly  into 
the  blood-vessels.  Tho  phj-siological,  therapeutical,  and  toxicological 
properties  of  this  salt  are  similar  to  those  of  pruasic  acid.*  Death,  how* 
ever,  does  not  occur  so  soon  as  when  hydrocyanic  acid  has  been  taken, 
and  insensibility  is  sometimes  not  manifested  for  several  minutes.  Five 
grains  of  the  salt  have  caused  death  In  several  cases.  The  therapeutic 
dose  is  one-tenth  to  one-twelfth  of  a  grain. 

Sitcer  Cyanide  (Akuk.nti  Cya.niduu,  U.S.)  is  a  white  insoluble 
powder,  wbicb  is  used  solely  for  making  prnssic  acid. 

C)faHogen  Qas  has  been  studied  physiologically  by  Dr.  B.  Bunge 
{Arch./.  Sxper,  Path.  u.  Pharm.,  xii.  71).  He  finds  that  il  kills  by 
parulyeing  tho  centres  of  respiration,  but  tbat  it  is  less  powerful  and 
strong  in  its  influence  than  is  hydrocyanic  acid,  and  (auses  only  reiy 
feeble  oouvulsions. 

VEGETABLE   AOIDS. 

Although  most  of  the  officinal  vegetable  acids  differ  so  much  fVom 
the  other  substances  considered  in  the  present  class  as  not  to  be  poi- 
sonous except  in  enormous  doses,  and  although  Ihuy  are  never  used  to 
prodnco  a  profound  impression  upon  tho  circulation,  yet,  since  they 
have,  or  at  least  are  believed  to  have,  the  power  of  lowering  tho  force 
of  the  cardiac  movements  to  some  extent,  and  since  they  are  so  com 
monly  believed  to  have  a  tendency  to  depress  animal  temperature  as  to 

*  PoltoDing  i»  itAtM  to  h**«  oeemrwl  from  tho  lohiUiUluD  of  tli»  vajwri  of  tho  ejuildt; 
Md,  in  |ibut<>][nij>her>,  rmni  tlia  ahiorptioa  tbnmgh  ttio  tiudi  {Brit,  amd  JW.  Mtd,-Ckir. 
X»,  Julj,  L5;«,  p.  SSI). 
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be  osuiLlly  apoken  of  as  re/rigerant4,  the  prosoot  »eema  to  mo  a  fitting 
place  for  their  consideration.  la  experinionta  madu  by  \V.  H.  Gaa- 
kcU  (Journ.  of  PhysioK,  iii.  40),  similar  to  thoae  described  in  the  article 
on  digitjilis  (see  p.  353),  it  was  found  that  while  alkalies  contracted 
the  arlorioluii  of  the  frog,  acids*  caused  a  dilatation,  probably  by  par- 
alyzing the  muscular  coata.  Acids  also  diminished  the  activity  and 
power  of  the  frog's  heart. 


ACIUUM  TARTAKIOUM— TARTARIC  ACID.     U.S. 

Tartaric  acid  occurs  in  large,  hard,  transparent,  six-aidod  priams, 
which  are  pyro-electric  and  phosphorescent  when  rubbed  in  the  dark, 
and  are  nearly  free  fVom  odor,  but  have  a  very  sour  taste.  In  the  shopi 
the  acid  is  almost  always  kept  in  the  form  of  powder.  Tartaric  acid 
IB  the  acid  of  the  grape,  and  occurs  in  grapo-juice  as  a  suportartrate 
of  potassium.  Wlion  the  juice  nndorgoos  fermentation  and  alcohol  i» 
developed,  the  acid  salt,  not  being  soluble  in  the  ncwl3'-ronnod  men- 
Btnium,  precipitatca,  collecting  as  a  dark  mass  in  the  wtno-casks,  whence 
it  is  sent  into  commerce  nnder  the  name  of  argol  or  tartar.  Out  of 
this  substance  the  acid  is  manufactured  by  treating  with  lime,  eo  as  to 
form  a  tartrate  of  calcinm,  and  precipitating  this  now  compound  Id  its 
watery  solution  by  satphuric  acid,  sulphate  of  calcium  falling,  tartarie 
acid  remaining  In  solution.  Tartaric  acid  is  soluble  in  little  more  than 
half  its  weight  of  hot  water  and  in  hm  than  its  weight  of  cold  water. 
It  is  distioguishod  fVom  all  other  acids  by  forming  a  crystalline  precipi- 
tate (bitartratc)  when  added  to  a  neutral  solution  of  potassa. 

Fbvsiolooical  Action. — When  applied  to  a  denuded  surface,  or  in 
sufficient  concentration  to  a  mucous  membrane,  tartaric  acid  acta  as 
a  very  decided  irritant,  and  even  upon  tho  skin  ita  saturated  solation 
aAcr  a  time  causes  redness  and  buniing. 

When  the  drug  is  taken  internally  in  sufficiently  large  doses,  it  acta 
OB  an  irritant  poison,  causing  violent  cesopbngeal  and  gastric  burning, 
vomiting,  and,  it  may  be,  fatal  gafitro.enteritiB.t  Upon  animals  H  acta 
In  largti  doses  precisely  as  it  does  upon  man.  Thus,  Kitscherlich  atntce 
that  three  or  four  drachms  suffice  to  kill  a  rabbit,  the  evident  symptoms 
being  great  weakness  of  the  heart's  action,  difficult  and  slow  breathing, 
and  stead ily-increaaing  pains,  with  slight  conruUions  before  death.  Ac- 
cording to  Devergie,  it  requires  nearly  half  an  ounce  to  kill  a  dog  when 
given  by  the  stomach ;  but  Pommer  (quoted  by  Husemann)  aaserU 
that  one  gramme  (15.34  grains)  injected  into  the  crural  vein  of  a  dog 
wiU  produce  death. 

*  Laatlc  aeld  xppauv  lu  bkvel>e«n  the  onljr  t>Dauf«d,  nodil  doM  noiip)rau-e«rUtn  tbM  th* 
roiults  of  vxperimenU  would  b«  the  mne  witfa  all  »eiti»,  aa  ii  stated  In  Oaakall'i  geoaraUtaUoit 

t  Caaa  raportad  ia  tho  Brit.  i(*d.  Juam.  tat  JuDC,  1893,  In  whtob  the  lappoiad  ilOM  WM 
one  biindml  and  01^'*^)'  graiDf.  Syroplonut  diarrhiva,  vioUal  abdoiaioat  paiM  baeowiag 
mora  aad  laora  markad,  fallow»d  hy  ferar,  dallnam,  and  daatb  on  tb«  *Dvnilh  daj.  At  tbm 
antopajr  vloleat  iDllaraiDaUaB  of  tfaa  whol*  of  tha  gaatro-intcatlaal  tract  wu  foud. 
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Tartaric  acid  is  never  nsed  intornallj  by  prnctitioncrs  in  such  dosns 
u  to  cause  any  of  the  etymptomB  above  detaitod,  and  it  is  evident  that 
thefle  symptoms  tbrow  little  light  upon  its  action  in  tberapeuttc  dosoa, 
except  to  render  it  somewhat  probable  that  the  tendencies  of  the  modi* 
cine  are  to  lower  cardiac  action.  This  probability  is  increased  very 
much  by  the  experiments  of  Bobrick  (quoted  by  Qusomann,  Die  Pflan^ 
zenstoffe^'p.  561),  who  found  that  very  large  doses  render  the  heart's 
Action  weaker  and  slower. 

A  great  deal  of  interest  to  the  therapeutist  centres  in  the  question 

as  to  what  becomes  of  tho  acid  in  the  system.     Unfortunately,  our 

knowledge  in  regard  to  this  matter  is  far  tVom  complete ;  but  the  drug 

ifi  probably  partially  burnt  up  in  the  body  and  partially  eliminated  by 

the  kidneys.    W6hlcr,*  in  his  experiments,  found  it  in  the  urine  in  tho 

form  of  tartrate  of  calcium,  while  Buchheira*  and  Piotrowski*  could 

find  only  a  very  small  percentage  of  tho  ingested  acid  in  the  urino,  and 

«>ODclude  that  it  is  mostly  destroyed  in  the  body.     Dr.  Munch  {Arrkiv 

€ies  Yereins  fur  GtTnein.  Arbeiteny  1863,  p.  370)  finda  that  when  tartaric 

ZKcid  or  citric  acid  is  given  it  soon  nppuurs  in  tho  tmno.     Dr.  H.  Bcnco 

Jones  (^Medicai  Times  and  Gazette^  1854,  vol.  ix.  p.  403,  and  Lectures  on 

J'atktAogy  and  Therapeutics^  London,  IB67)  has  found  that  both  citric 

aoid  and  tartaric  acid  cause  a  proaounc;ed  increase  in  tho  acidity  of  the 

urine  of  persons  taking  them,  and  arc  apt  aJM  to  givo  rise  to  the  pros- 

«noe  of  &t>e  uric  acid  in  the  excretion.    Unfortunately,  Br.  Jones  did 

not  att«mpt  to  determine  whether  tlio  increased  acidity  was  or  was  not 

due  to  the  presence  of  the  vegetable  acid  in  tho  urino. 

Thuupbutics. — Tartaric  acid  is  rarely  usod  in  medicine,  citric 
acid  almoHt  always  being  preferred.  It  may,  however,  be  employed 
vhenevor  it  is  dcsinid  to  render  the  urino  acid,  in  doses  of  ten  to 
twenty  grains;  but  it  is  less  valuabio  than  the  acid  3f  the  lemon. 

ToxiooLoor. — ^Tbero  are,  1  beliove,  but  three  fatal  cases  of  tartaric 
acid  poisoning  on  rocord :  one  reported  by  Dovergio  {Ann.  fffygHne^ 
1S51,  t,  ii.);  onp  by  Professor  'Ta.y]or  (^Principlrsand  Practice  of  Medical 
Jttrisprvdenee,  London,  1873,  p.  230),  in  which  death  took  place  nine 
days  afWr  Uie  ingestion  of  an  ounce  of  the  poison  dissolved  in  half  a 
pint  of  woter;  and  one  (Med.  Prrss  and  CTrcuiar,  Nov.  1880)  in  which 
•  half-ounro  of  the  acid  was  supposed  to  have  been  taken.  Tho  treat- 
ment of  tartaric  acid  poisoning  oonsists  in  the  ft'eo  exhibition  of  mA||^ 
oeaia,  of  lime,  of  carbonate  of  potasainm  or  of  sodium,  or  of  any  article, 
each  as  soap,  containing  an  alkali  in  a  suitable  shape,  which  may  be  at 
hand.    The  after-treatment  is  that  of  toxic  gastro-«ntoritia. 


ACIDtTM   CITRICUM— CITRIC   ACID.     U.S. 

Citric  acid  is  tho  acid  of  lemon-  and  lime-jutce,  from  which  it  is  ex- 
tracted by  a  process  precisely  similar  to  that  employed  in  tho  manufao* 
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tore  of  tartaric  aoid.  It  occars  in  rbombotdal  pridms,  wiiich  are  60me> 
times  very  largo,  are  nearly  free  from  odor,  but  are  poescaaed  of  a  very 
BOur,  almost  corrosive,  laate,  which,  when  the  aeid  is  in  sufficiently  weak 
solution,  is  quite  pleaaant.  Citric  acid  i^  soluble  in  tbreu-fourths  of  ita 
weight  of  cold  wat«r,  in  half  ils  weight  of  boiling  watvr,  in  alcohol, 
and  in  eightoon  parta  of  ether. 

It  is  sometimes  adulterated  with  tartaric  acid,  which  may  bo  readily 
detected  b^-  ihc  addition  of  a  strong  neutral  solution  of  carbonate  of 
potassium  to  a  strong  solution  of  tho  suspected  drug:  if  tartaric  acid 
be  present  in  any  amount,  a  precipitato  of  the  bitartrato  will  bo  formed. 

FnrsiOLOOicAL  Action. — ^Citrio  acid  in  concontrutod  solution  cer- 
tainly acta  upon  abraded  surfaces  and  upon  mucous  membranes  as  an 
irritant,  but,  according  to  Mitfiohcrlich,  is  Ices  irritant  than  tartaric  acid, 
since  its  concentrated  solution  has  do  action  upon  the  sound  skin. 

No  cjiso  of  poisoning  by  citric  acid  has  occurred  in  man,  that  I  au 
aware  of,  and  Piotrowski  (quoted  by  Huaomann,  Die  Pjiajirenstofftt  p. 
561)  tooU,  in  six  hours,  thirty  grammce,  an  hour  later  fifteen  grammoe, 
and  an  hour  later  thirty  grammes,  or  nearly  two  ounces  and  a  half 
in  all,  with  the  induction  of  no  more  serious  s^'niptom  than  vomiting. 
It  ia,  tbereforo,  somewhat  doubtful  whether  citric  acid  ia  capable  of 
canning  death  in  man.  Thia  difToronce  in  action  between  it  and  tar- 
taric acid  nmy  depend  upon  the  latter  being  so  much  the  more  Irritant 
of  the  two :  upon  the  urinary  secretion  their  action  is  probably  similar. 

Hugo  Scbulz  states  that  citrto  acid  is  an  active  antiseptic,  a  ftve-per- 
cent,  solution  being  sufficient  to  preserve  small  pieces  of  meat  for  two 
weeks ;  one  part  in  a  thousand  was  fatal  to  paramooia  {^Dtutsch.  Med. 
Wochenschr.,  1883,  ix.  398). 

Tbbbapeutics. — Citric  acid  is  sometimes  itself  employed  in  modi- 
cino,  but  Is  almost  exclusively  used  in  the  form  of  Lemoti-Juke  (Sdccus 
LiuoNis),  which  some,  it  is  true,  have  thought  to  be  dependent  upon 
nitrate  of  potassium  for  much  of  ita  virtue,  but  which  contains,  m 
shown  by  the  analysis  of  Professor  II.  Bence  Jones  (Medical  T^maanii 
Oazette,  vol.  ix.,  1854),  in  every  ounce  twenty-six  or  twenty-seven  graijw 
of  froc  citric  acid,  and  not  two  grains  of  citrate  of  potassiam. 

Lemon-juice  has  several  very  distinct  uses  in  medicine,  alt  of  them 
resting  upon  clinical  rather  than  physiological  data.  The  chief  and 
mOBt  important  of  these  is  in  tho  euro  and  prevention  of  scurvy.  During 
the  disease  it  should  bo  drunk  iVeely  in  the  form  of  lemonado,  throe  or 
four  ounces  of  it  being  taken  daily.  As  a  prophylactic  against  tho 
disease,  lemon-juice  is  simply  invaluable;  but  it  is  absolutely  necessary 
that  it  be  of  good  quality.  It  may  be  prepared  for  long  voyage*  in 
one  of  two  ways:  first,  boil  the  juice  slightly,  strain,  allow  to  cool,  pour 
Into  boliles  op  to  their  nocks,  fill  the  vacant  space  above  with  pure 
olive  oil,  cork  tightly,  and  keep  the  bottle  upright;  second,  add  ten 
per  cent,  of  brandy,  and  bottle  as  before  {Medical  Times  and  Oazetttt 
1854,  p.  635).    Citric  acid  Is  of  some  value  in  scurvy,  but  is  incom- 
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porably  inferior  to  lomon-juice.  In  acute  rheuTnatiKm,  benefit  may 
be  derived  from  the  fVoe  use  of  lemon-juice,  aa  originally  proposed  by 
Dr.  Rcea,  of  London.  Ono  or  two  ounces  of  it  may  bo  given  four  or 
fire  timoe  a  day;  but  it  ia  certainly  h&s  efficacious  than  the  alkalies. 
In  catarrhal  jaundice,  and  in  habitual  torpor  of  the  liver,  the  free  ad- 
ministration of  lemon-juice  oflon  aids  in  effecting  a  cure.  In  fevers^ 
lemonade  may  be  a  very  refreshing  and  useftil  refrigerant  drink. 

Adhinistkatiun. — Lemon-juice,  when  it  can  be  had,  should  always 
be  preferred  to  citric  acid;  when  only  the  latter  is  available,  an  artifi. 
oial  lemon-juice  may  be  made  by  dissolving  in  a  pint  of  water  an  ounce 
of  the  acid  with  which  four  di'ops  of  the  oil  of  lemon  have  been  well 
rubbed  up. 

ACETUM— VIUEGAB. 

The  physical  properties  of  vinegar  are  too  well  known  to  need  de- 
scription horo.  That  best  suited  fur  medicinal  use  is  in  this  c*ounlry 
prepared  from  cider,  and  should  have  a  truce  of  the  taste  of  cider. 
It  is  sometimes  adulterated  with  sulphuric  acid,  which  may  be  at  once 
detected  by  boiling  with  chloride  of  calcium,  which  precipitates  any 
free  sulphuric  acid  as  sulphate  of  calcium,  wilhuut  affecting  the  small 
proportion  of  soluble  sulphates  existing  in  vinegar.  Vinegar  may  bo 
Bubiitiluted  for  lemon-juice  as  the  basis  of  an  acidulous  drink  in  fever 
when  the  lumon-juice  is  not  to  be  had ;  but  as  an  antiscorbutic  it  is 
certainly  very  much  inferior  to  it,  and  has  not,  that  I  am  aware  of, 
been  tried  in  rI^eumatism. 

Acetic  Acid  (Aciduh  Acetictjk,  TJ.S.)  is  a  colorless  liquid,  having  a 
pungent  odor,  free  from  empyreuma,  and  nn  iotensely  acid,  eorrosiva 
taste.  It  contains  thirty-six  per  cent,  of  the  monohydrated  acetic  acid, 
and  has  a  specific  gravity  of  L047.  Glacial  or  monohydi-ated  acetic 
acid  is  not  o6Sciual.  It  is  a  colorless  liquid,  crystAlliEing  at  34"^  F.,  and 
actively  escharotic, — in  a  measure,  no  doubt,  owing  to  its  properties 
of  dissolving  gelatin  and  gelatiuuus  tissue  and  of  effecting  a  partial 
solution  of  albuminous  matters.  Dilute  Acetic  Acid  (Acwv is  Aceticuu 
Dilutum)  is  olBcinally  prepared  by  the  addition  of  five  parts  of  water 
to  one  port  of  acetic  acid,  and  should  have  the  sp.  gr.  1.008.  Acidum 
Accticum  GUiciale,  U.S,  glacial  or  absolute  acetic  ocxd^  is  at  69"  F.  a 
crystalline  solid. 

Dilute  acetio  acid,  or  its  equivalent,  vinegar,  is  a  useful  topical 
application  in  various  superBctal  inflummutiuna  of  the  skin,  such  aa 
"aunAurn,"  and  in  sprains.  Applied  to  the  skin,  it  act*  as  a  powerf\iI 
stimulant  and  astringent,  causing  contraction  of  the  vessels  and  great 
whiteness.  Diluted  with  two  or  three  timoe  ita  bulk  of  water  it  is 
occasionally  employed  as  an  injection  against  seat-worms;  but  the  inl\i- 
sion  of  quassia  is  preferable. 

The  use  of  acetic  acid  aa  a  caustic  will  bo  spoken  of  under  thit 
heading  of  Eecharotics. 

ToxicoLuoY. — Acetic  acid  in  any  of  ita  more  concentrated  forms  ia 
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a  corroaive  poison,  aaJ  death  baa  boon  produced  hj  it  in  at  least  one 
caao  (Orlila,  Toxicolo<fie.  t.  it).  The  symptomti  rcitemblo  tiiose  cauti«d 
by  mineral  acids,  and  the  treatment  is  exactly  similar, — noutralizalion 
by  an  alkali  or  iU  carbonate,  or  by  some  substance,  such  as  soup,  con- 
taining an  alkali,  and  tho  meeting  of  indications  as  they  ariiw. 

Oxalic  Acid  (Aciodm  Oxalicou)  has  been  asserted  (Gas.  Mebdom., 
xziii.  128)  to  be  a  valuable  emmcnagogue,  but  it  is  chiefly  known  to 
tbo  profession  as  a  poison.  In  1874  ( Gaz.  Med.,  p.  92)  Kabut«au  an- 
nounced that  in  oxalic  acid  poisoning  the  nerves  and  musclus  are  not 
affectod,  and  that  therefore  tho  acid  acts  upon  the  nerve-centres.  This 
has  boon  coutirmod  by  the  elaborate  rc^archos  of  Drs.  H.  Kobort  and 
B.  Ktitisnor  {Virchow'a  Archiv,  bcxviii.  109),  who  find  that  it  para- 
lyses the  respiratory,  vaso-motor,  and  other  motor  spinal  centrea  It 
is  also  a  cardiac  poison,  arresting  the  heart  in  systole  (^Les  iVVutwzux 
Ji/tTaides,  1BB6,  ii.  290).  The  acid  is  eliminated  by  the  kidneys.  As  n 
poison,  oxalic  acid  figures  in  two  forms :  that  of  simple  oxalic  acid,  and 
That  of  the  acid  oxalate  of  potassium,  or  salt  of  sorrel,  or  essential  salt  of 
iemonSt  as  it  is  variously  termed  in  common  parlance.  The  symptoms 
produced  are  a  hot  acrid  taste  experienced  during  the  swallowing, 
a  burning  in  the  gullet,  soon  extending  to  the  stomach,  int«nfle  abdom- 
inal pain,  vomiting  of  highly  acid,  gi*eenish,  blackish-brown  or  bloody 
mi]cu8  (rarely  of  arterial  blood),  collapse,  livid  surface,  cold  skin,  entire 
prostration  of  strength,  small  iri-egular  pulse,  stupor,  unconsciousness, 
sometimes  coiivulBions  (eases,  Guy's  Hasp.  Reports,  1838,  iii. ;  Dublin 
ffosp.  Jleports^  1818,  ii.).  and  finally  death.  In  some  cosoe  the  gaelrio 
symptoms  are  very  pi-ominent;  in  others  they  are  nearly  wanting,  and 
the  chief  manifestations  are  collapse  and  such  nervous  symptoms  as 
almost  complete  general  paralysis,  numbness,  and  finally  stupor;  in* 
dood,  tho  patient  may  suddenly  fall  unconscious  immediately  aAcr  the 
ingestion  of  the  poison  (case,  Guy's  Hosp.  Heports,  1874).  According 
to  Taylor,  the  smallest  quantity  which  is  known  to  have  caused  death 
Is  one  drachm.  An  ounce  usually  proves  fatal,  hut  has  boon  recovered 
from.  After  death  tho  coats  of  the  stomach  are  usually  found  BOt>«ncd 
and  swollen,  and  sometimes  perforated  (case,  Edinb.  Med,  Journ.,  vii, 
July,  1861).  Dr.  K»buteau  {Gaz.  Med.,  1874,  p.  93)  affirms  that  the 
blood  is  everywhere  scarlet;  but  this  is  certainly  not  always  the  case 
(case,  Taylor.  Medical  Jurisprudenet,  i.  224).  In  1879,  Kobcrt  and 
KQssner  discovered  that  oxalic  acid  will  produce  in  the  lower  animals 
not  only  oxaluria  and  albuminuria  with  tube-casta,  but  also  glycosuria.* 
In  1883,  Snrganeck  discovered  sugar  in  tho  urine  in  human  poisoning, 
and  the  recent  investigations  of  Ko)>ert  have  shown  that  in  rabbits 
hnd  oats  oven  non-poisonona  doses  of  tho  acid  cause  the  appearance  of 
ft  fermentable  sugar  in  tho  urine.     It  wouKI  soom,  therefore,  that  gly* 


*  Kobert  has  nkde  Ih«  rery  Important  abMrvation,  tb*t  tb«  txti^ai  qI  Sgifgiirm  jamMm- 
mum  will  eontrol  lb*  gljoMarU  produceJ  hy  oialie  acid. 
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oosnria  should  hold  an  importaat  place  among  the  diagDostio  eyroptoms 
of  the  poisoning.  According  to  Kobort  and  KQssner,  a  pathoguomoiiio 
post-in ort*jm  lutiion  ih  Ujo  iucruslaliou  of  iho  urinary  tubulcu  with  crys- 
lala  of  oxalatus.  lu  poisoning  by  oxalic  acid,  tho  immodialQ  aduiinis> 
Iration  of  an  uiitidoto  ia  of  tbo  utmost  imporlanco.  Aa  tbo  |x>ta8.tium 
and  Kodiutn  oxutututt  oru  poisonoutt,  noitlicr  potoah  nor  aoda  im  avail- 
Able  ;  but,  fortunulvly,  Hniu  or  chalk  is  a  porfuct  aulidolo  to  oxaliu  acid, 
forming  Ibo  excossivuly  iuaolublo  culclum  oxalate.  As  tiniu  itt  a  matter 
of  HO  much  imporlanco,  very  otitiu  it  id  beat  (iiinply  to  hcrapu  '*  whito- 
wash"  otr  a  wall,  a  ceiling,  a  funcu,  or  whurevor  it  may  bu  at  hand, 
rub  it  up  haalily  with  water,  and  adminieit^ir  il  £h:ely.  The  alXer- 
Lrealment  ia  that  of  toxic  gaittro-«u  tori  tin. 

As  an  emmenagogue,  oxalic  acid  hit«  been  uttod  in  all  forms  of  am«n- 
OjrhcBa  with  uaorted  great  success.  It  is  said  also  to  be  an  activo 
iibortifaciont.  The  doso  usually  given  is  half  a  grain  three  or  four 
timoe  a  day ;  but  Dr.  P.  W.  Tatley  has  reported  eerious  poisomng  as 
produced  by  thin  amounU 

Oxalic  acid  is  a  powerful  germicide.  According  to  O.  Loew,  the 
one-por-cont.  solution  of  tho  neutral  potAs»inm  oxalate  is  very  activo 
in  the  dcsirucUon  of  infusoria  (•Vit^un.  d.  Oe*dl.  f.  Morphol.  und  Phi/si<ft.^ 
viii.,  1892),  whilst  Professor  lloward  A.  Kelly  claims  that  potassium 
pormanganato  and  oxalic  acid  afford  the  only  known  practical  method 
of  perfectly  disinfecting  iho  hands  of  the  surgeon  {Amer.  Journ.  of 
Obatetrics,  xxiv.,  1891).* 


*  Tbtt  «XMt  m«lliad  ptoctiivd  bjr  Proroaaor  K«lljr  la  u  foUowa:  1.  Sorabtnag  tba  hftixlt, 
with  «*|>Felftl  ■tlention  in  itie  nula, — Dot  nwra  lb«D  OBa  milllmatr*  in  length, — fi>r  t«n  mlnatM 
In  wU»r  fr«qa*iiU7  chanj»d,  at  about  40°  C.  (11)4°  P.).  2.  ImmonioD  oflh*  hrtndi  id  aaolu- 
Una  or  patAMium  peniianicitnNte,  ruAde  hj  adiliiiK  an  esMuw  uf  Uib  Mttt  to  baitipg  ditUIIad 
water,  until  avarj  part  of  (b«  haida  and  lowar  forMtmu  !•  italDsd  a  daep  tsaboganj  rid  or 
almoit  bla«k  oolor,  fullawad  bjr  iTUuttr  to  a  iatarat«d  wtutlon  of  oxallo  add  until  cunplaMj 
dM»hirli«i|  aod  of  a  baatlhjr  pink  color.  Tbta  dveoloriiatian  is  aooompaoiad  by  a  rcdm  of 
wanntb,  due  to  tbomiDal  r«a«tioc,  and  a  ibarp  ttinging  wbarvver  tbera  ii  any  abratlon  of 
Uia  apldornib.     3.  Waabing  off  tb«  oxalic  acid  la  nann  ttoriliiod  tratar. 
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FA:MILT  L-ASTEmCENTS. 

Abtrin'Gbnts  are  those  drugs  which  causo  coDtractioQ  of  liTing 
U&BU08.  That  they  do  not  act,  as  has  been  supposed,  either  by  co> 
agulatiog  albumen  or  by  calling  into  action  the  muscular  function,  ii 
demonstrated  by  the  transitorincss  of  thoir  offocts,  and  by  tbo  fact 
that  thoy  influence  tiHguoa  containing  no  mu8cular  fibre.  Every  living 
Bofl  tissue  appears  to  posaeas  a  normal  degree  of  condensation,  which 
may  be  departed  fVom  on  either  hand :  when  this  happens,  in  the  one 
case  the  part  is  said  to  be  relaxed,  in  the  other  to  hare  its  tonicity 
increased,  or  to  bo  ostringed.  The  action  of  ostringenta  is  always  a 
local  one, — i.e.,  produced  not  through  the  intervention  of  the  nervous 
system,  but  by  direct  contact  with  the  part  aScctod.  A  pure  astringent 
should  be  capable  of  doing  nnthtng  beyond  inducing  contraction  ;  but 
in  reality  there  is  scarcely  such  u  drug.  All  known  astringents  are, 
when  applied  too  freely,  irritants. 

The  action  of  astringents  upon  blood-vesaels  has  been  experimentally 
investigated  by  M.  Rosenstcin  {Rossbach's  Pharmakolog.V'ntersuchungen^ 
Bd.  ii.),  and  more  recently  by  Dr.  R.  Heins  (^Virchow  XrcAit.*,  Bd.  civi^ 
1689).  The  results  show  that  medium  solutions  of  tannic  acid,  alum, 
and  the  salts  of  lead,  zinc,  iron,  copper,  and  mercury,  contract  the 
vessels  by  a  direct  action.  AVhen,  however,  the  solutions  are  too  strong. 
according  to  Heins,  this  contraction  is  followed  by  dilatation.  Both  ex- 
perimenters state  that  the  nitrate  of  silver  is  the  most  powerful  in  itA 
influence,  producing  an  almost  permanent  contraction.  According  to 
Kosenstein^  acids  cause  dilatation  of  the  capillaries. 

Tbc  clinical  results  obtained  by  the  use  of  astringents  in  the  treat- 
ment of  ioflammation  can  hardly  bo  due  to  their  action  upon  the  blood- 
vesaels,  but  scorn  to  find  more  appropriate  explanation  in  the  discovery 
of  UeinKj  that,  locally  applied,  iliey  decidedly  check  the  ontwandoriiig 
of  the  white  blood  corpuscles,  probably,  as  he  thinks,  by  modifying  liie 
wall  of  the  blood-vessel. 

The  chief  indication  for  the  use  of  an  oairingent  is  the  existence  of 
rdaxaiion.  Local  relaxation  is  commonly  due  to  previous  ovcr-oxcit«- 
mcnt.    Thus,  a  throat  is  relaxed  after  over-use,  or  after  inflammation. 

Astringents  are  more  efficient  as  local  than  as  general  remedies,  but 
in  cases  of  inflammation  care  must  be  taken  to  use  them  in  such  a  way 
that  they  shall  not  act  as  irritants.    Applied  too  soon  or  too  vigorously, 
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they  mny  do  harm.  Theso  remarks  aro  scarcely  applicable  to  somo  of 
the  miaoral  astrmgents,  such  as  lead  and  nitralo  of  silver,  which  really 
appear  to  have  sodativo  propcrtios,  and  may  with  caro  be  used  adraa- 
tagoously  in  all  stages  of  ioflammatioD,  wbonovor  there  ia  dlstontion 
a^id  relaxation  of  tbo  blood-TessoLs,  although  the  general  action  of  the 
pari  bo  that  of  nutritive  excitement. 

Cloaoly  allied  to  relaxation  ia  over-secret  ion,  and  astringents  aro  con- 
stantly used  to  cUck  morbid  discharges.  Indeed,  those  discharges  are 
often  siinply  the  result  of  relaxation.  Thus,  Asp  baa  expori mentally 
proved  that  division  of  the  intestinal  nerves  and  consequent  paralysis 
and  relaxation  of  tbo  vessels  aro  followed  by  free  watery  secretion.  In 
euch  cases  the  indication  for  astringents  is  very  plain.  But  when  a 
morbid  discharge  represents  a  high  degree  of  inflammation,  the  same 
care  must  be  practised  in  the  u^^o  of  nslringonis  as  in  treating  other 
local  inflammations.  Especially  is  this  true  since  free  secretion  is 
often  nature's  method  of  relieving  local  inflammation.  Thus,  when 
abnormal  alvine  discharges  are  dependent  upon  intestinal  relaxation, 
wtringents  are  most  valuable,  but  when  they  are  dependent  upon 
enteritis  or  colitis,  astringents  may  do  harm. 

If  the  morbid  discharge  by  its  prof\isenoss  endangent  life,  as  in  serous 
diarrbcea,  astringents  are  un^ently  domandeH.  Very  rarely,  if  ever, 
are  theee  discharges  other  than  paralytic  in  their  origin;  even,  how- 
ever^  if  they  be  due  to  over-action,  an  astringent  may  be  necessary  to 
check  their  excessivenees. 

Another  indication  for  the  use  of  astringents  is  to  check  hemorrhage^ 
and  the  same  general  reasoning  is  applicable  to  this  as  to  the  other 
indications.  Hemorrhage  dependent  upon  over-action  demands  other 
treatment  than  by  astringents.  Sometimes  in  these  coses  it  is  noco8> 
flory,  however,  to  check  the  hemorrhage  at  all  hazards,  and  then  astrin 
gents  may  bo  osed  in  conjunction  with  other  measures,  although  thoy 
may  bo  to  some  extent  contra-indicated.  Some  of  the  astringents  are 
employed  locally  to  check  bemorrbnge  due  to  traumatic  or  other  mp- 
toros  of  vessels.  In  such  cases  the  astringents  are  employed  aa  styptics, 
and  do  not  act  bo  much  by  thoir  astringcncy  as  by  coagulating  the 
albumen  of  the  blood  and  thus  forming  a  clot  and  mecbauically  arrest* 
ing  the  flow. 

Under  certain  circumstances  there  seems  to  be  a  general  relaxation 
or  lou  of  tone  throughout  tho  whole  system,  which  may  be  best  met 
by  a  consentaneous  use  of  tonics  and  aati-ingonts. 

VEGETABLE  ASTRINGENTS. 

The  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and, 
AS  It  is  almost  their  solo  therapeutic  principle  and  represents  them 
very  cloaoly,  it  eooms  proper  first  to  consider  it,  and  afterwards  to  point 
out  ODy  especial  therapeutic  vii-tuos  the  crude  drugs  of  the  class  may 
pOMOM. 
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ACIDUM  TANNICtJM-TANNIC  ACID.    U.S. 

There  ore  two  kinds  of  tunnic  acid,  the  gnllo-  and  the  kino-tanniet 
of  theae  the  former  yieMa,  upon  exposure  to  the  air  in  a  raotat  etat<^ 
gallic  acid,  the  latter  a  geUitiTiotts,  inert  snhstance.  They  are  Airther 
diatin^uiflhed  by  the  color  of  the  precipitates  which  thoy  yield  with 
the  persalta  of  iron ;  gallo-tannic  acid  producing  a  bluo-btack,  kino- 
tannic  a  green-black  color.  ^_ 

The  officinal  tannic  acid — the  gallo-tannio  add — ia   obtained  bj^| 
treating  powdered  gfills  with  washed  ether,  which  on  Btnnding  aopa- 
rates  into  two  strata,  the  upper  of  which  is  ethereal   and   contains 
chiefly  the  coloring-Tnattor  and  other  impurities.    Tho  lower  watery 
stratum  contains  tho  tannic  ocid,  which  is  recorored  by  ovaporation. 

Commercial  tannic  acid  is  a  light,  feathery,  non-crystalline  powder, 
of  ft  ycllowish-whito  color,  a  faint  odor,  and  an  astringent,  somowbat 
bitter  tasto.  When  absolutely  pure,  it  is  colorless  and  fVeo  from  odor 
or  ta«to  other  than  that  of  ostringoncy.  Ita  reaction  is  strongly  acid, 
and  it  unites  A-ooly  with  both  organic  and  inorganic  bases.  It  ia  very 
A'coly  soluble  in  wat«r,  oven  more  so  in  glyconn,  somewhat  so  m  dilute 
alcohol,  scarcely  At  all  in  absoluto  alcohol,  and  not  at  all  in  other  free 
from  wflt«r.  By  a  heat  of  from  108''  C.  to  216"  C.  it  is  changed  into 
pyrogallic  acid,  which  crystalliEes  in  white,  shining  platen,  of  a  bitter 
taste  and  neutral  reaction.  With  salts  of  tho  alkaloids  it  produces  a 
whitish  precipitate,  very  soluble  in  acetic  acid;  wilh  porsalta  of  iron, 
a  bliick  (bluish  or  groenisb)  precipitator  with  limo-wator,  a  precipi- 
tate which  is  at  first  whitish,  then  gray,  dingy  greenish,  and  finally 
brownish;  wilh  gululin  or  albumen,  a  whitish  coagulum.  All  of  t)ie«d 
seeondaiy  products  are  tanimt«s.  Tannic  acid  also  di8»K>lveB  in  con- 
conlrntud  Hulpbuiic  acid,  wilh  the  production  of  a  black  color.  By 
prolonged  exposure  in  solution  to  the  air,  or  by  the  action  of  dilate 
8uli)buHc  acid,  it  is  converted  into  galtlc  acid. 

I'nvsioLoaicAL  Actios. — When  applied  locally  to  a  part,  tannic  acid 
is  a  vciy  puworI\il  astringent,  causing  contraction,  and,  in  the  caao  of  a 
mucous  momhnine,  groat  drynotts.    Sometimes,  when  it  is  used  very 
iVcoly.  its  irritant  influence  seoma  to  overcome  its  astringent  action, 
and  I  have  scon   diaiTha>a   result   from  its  administration.     Sevcrt^_ 
experimenters  (Rosenslein,  Untersuch.  Pkarmakolog.  Tnstitut  Wtirzbur^^ 
1875;  Fitccntacher,  Inaug.  Dissert.,  Eriangen,  1877)  have  denied  that 
it  cau^oH  contruation  of  the  blood-vessels,  because  when  tbey  applied  IC 
to  the  exposed  mesentery  of  a  "  Cobnheim  frog,"  stasis  of  the  blood, 
with  dilatation  of  the  vessels,  not  preceded  by  contraction,  occurred. 
Daniels,  however  (fnaug.  Dissert.,  Bonn,  1864),  using  rabbits,  obtained 
different  results,  and  Lewin  hiis  shown  that  the  method  of  cxpcrimon- 
tation  is  faulty.    Clinical  experience  abundantly  proves  that  tannic  aoi^H 
applied  to  relaxed  mueous  membranes  affectA  their  whole  substance.     ^H 

Tannic  acid  coagulates  albumen  with  so  much  avidity  that  it  haa  beer 
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Bupposod  to  bo  incapable  of  abeorption,  but  the  vory  elaborate  tovcHti* 
gniioiia  of  Dr.  Lewin  caat  mucb  doubt  upon  the  oldor  viuwa  on  this 
Bubjoot  {Virchow's  Archiv,  Ixxxi.  74).  Thrown  rapidly  into  the  blood, 
it  undoubtedly  causes  a  fatal  thromboHiH ;  but  Lewin  aseorta  that  when 
it  IH  JDJocted  iilowly  and  in  moderate  quantities  the  resulting  tunnate 
of  albuinun  is  hold  in  solution  by  tha  alkaliuB  curbonutos  of  tho  blood. 
He  baa  also  discoTorod  that  while  tannin,  in  Qve-per^ont.  solution,  pre- 
cipitates peptones  out  of  watery  solution,  it  is  powerless  in  the  presence 
of  hydrochloric  acid.  Assuming  the  corructnetm  of  tho  investigation  of 
Dr.  liewin,  it  is  plain  that  tannic  acid,  when  put  in  the  stomach  in  small 
dottos,  must  to  some  extent  ho  absorbed  unchanged.  Dr.  Lewin  also 
MMrta  that  it  is,  at  least  in  part,  eliminated  unaltered,  as  be  ban  fVo* 
quently  iticovered  it  IVom  the  urine.  At  the  same  time  it  seems  very 
probable  that  most  of  tho  tannio  acid  is  converted  into  gallic  acid, 
either  in  the  etomaoh  before  absorption,  or  subsequently  in  the  syetotDf 
since  in  the  viacora  of  a  rabbit  poisoned  with  it,  Schroff  (Die  Pfianzen- 
a/ojfe,  Uuscmann,  p.  1005)  found  onl^'  gallic  acid;  and  according  to 
Clarufl  (Ibid.)  the  greater  part  of  ingested  tannic  acid  can  be  recororod 
flrom  tho  stools  as  tannato  of  albumen  or  as  gallic  acid.  The  recent 
roseorchee  of  Stockman  (lirit.  Med.  Journ.,  Dec.  4,  1887)  afford  a  pos- 
sible reconciliatioD  of  the  reaulta  of  Lewin  with  those  of  the  older  ob- 
servers. Stockman  Unds  that  when  tannic  acid  is  given  to  the  lower 
flaimah  only  a  trace  of  it  appears  in  the  blood,  while  gallic  acid  can  bo 
obtained  iu  abundance  fVom  the  urine,  with  occasionally  a  small  amount 
of  tannic  acid.  If,  however,  tauuale  of  sodium  be  given,  tanuic  acid 
appears  in  abundance  in  the  urine,  with  a  little  gallic  acid.  Tho  expla- 
nation offered  by  Stockman  of  this  is  probably  correct, — namely,  that 
tanuic  acid  is  usually  couverted  in  the  stomach  into  a  tannate  of  albu 
men,  which  is  dissolved  with  great  difficulty  in  the  intestinal  Juices,  ai 
that  time  is  aiTordcd  for  the  couverviou  of  tho  tannic  into  gallic  acid, 
whereas  an  alkaline  tunnate  is  absorbed  at  ouce  and  rapidly  eliiniuatcd 
unchanged.  When  tannic  acid  is  exhibited  in  medicine  it  is  in  all  proba- 
bility almost  entirely  converted  into  gallic  aci<l.  Wohlcr  and  Frurichs 
have  also  found  gallic  acid  with  pyriHgallic  acid  in  the  urine  ul\er  the 
exhibition  of  tannic  acid.  AVhether  it  acts  chiefly  as  tannic  or  as 
gallic  acid,  it  seems  af>er  absorption  to  exert  marked  astringent  powers. 
Lewin  has  shown  that  in  frogs  poisoned  with  it  tho  rnusclos  are  short- 
ened and  narrowed,  and  when  loaded  stretch  loss  and  recover  their  origi- 
nal length  more  nearly  than  do  normal  muscles.  KQchenmeistor  (Arch. 
Physiolog.  Heilk.,  1S5I,  493)  and  llonnig  (ArcK.  Pharmalc.,  Feb.  1863) 
state  that  in  poisoned  cats  tho  spleen  is  notably  diminished  in  size  an<l 
iueroasod  in  iirmnoas;  and  Tiowin  has  found  in  i-nbhits  that  tannic  acid 
causes  primary  arrest  of  the  urinary  secretion,  followed  by  a  marked 
increase  of  tho  flow. 

THERAPKCTira. — As  tannio  acid  undergoes  in  the  system  partial  oon- 
Torsion  into  gallic  acid,  the  latter  is  to  bo  preferred  to  ii  whan  the  part 
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to  bo  actod  on  can  ,be  roachod  only  through  tho  circulation.  As  a  local 
application,  tannic  acid  is  much  more  powerf\il  than  gallic  ocid.  Lo- 
cally applied,  it  may  bo  uaod  to  owrcome  relaxation,  as  in  spongy  gum$^ 
mercurial  sore  mouthy  hemorrhoids,  chronic  sore  throat.  To  ch^ck  hemi 
rhage  it  may  be  used  whenever  tho  source  of  the  flow  can  be  rcachc 
directly,  ns  in  episiaxis,  htBmafemesis,  hemorrhage  from  the  boicets^  el 
To  arrest  excessive  secretion  it  may  bo  employed  locally  in  levcorrhiBit^ 
diarrhcea,  old  abscesses,  chronic  vtcers,  excessive  perspiration,  osmidrosis^ 
and  various  ditoaees  of  the  ekin.  It  is  also  often  very  unoAil  for  the 
purpose  of  hardening  parts  exposed  to  friction,  as  in  caeos  of  sore 
nipples  and  tender  feet. 

ToxrooLOOT. — Tannic  acid  can  scarcely  be  called  poisonous ;  although 
Rollott  reports  tho  case  of  a  young  girl  in  whom  a  very  large  quantity 
of  it  induced  sovoro  gastrio  and  abdominal  pains,  with  obstinate  vomit- 
ing and  constipation,  fever  and  general  malaise.  Both  Schroff  and  Judcll 
atiscrt  that  eighty  grains  of  it  cause  no  symptoms  of  importance  in 
the  nibbit. 

As  an  antidote  it  is  nsoful  in  tartar  ometic  pniRoning,  forming  an 
insoluble  tannate  of  antimony.  Tt  is  fd»o  the  best  chemical  antidote 
fur  tho  pciHonouB  alkaloidH;  but,  as  the  compounds  it  makes  with  them 
are  slowly  dJR.'Kilvcd  by  tbo  fluids  of  tho  alimontAry  ean&l,  it  must  always 
bo  followed  by  emetics  and  cathartics. 

AnMisisTRATioM. — When  given  to  act  on  tho  stomach,  as  in  hiema- 
lomeaiB,  tannic  acid  should  be  in  powder  (ten  to  twenty  grains).  When 
the  bowel  is  to  ho  influenced,  a«  in  diarrho&o,  the  drug  should  be  arfmin- 
isterod  In  pill  (three  to  Ave  grains),  so  that,  if  possible,  it  may  para  the 
pyloms  unditwolved.  For  local  use  the  glycerite  of  tannic  acid  [_Gl\ 
cerHvm  Acidi  Tannici,  U.S.,  20  per  cenu)  niBy  be  employed,  or  tl 
ointment  (^Ur^ventum  Addi  Tannici^  U.S.,  20  per  cent.),  or  the  trocJ»es 
(TVochisci  Acidi  Tannici,  TJ.S.,  1  grain  each).  Tannic  acid  enters  into 
styptic  collodion  (^Collodium  Stypticum,  U.S.,  20  per  cent.). 

AOIDUM  QAUjICUM— GALLIC  ACID.    U.S. 

Gallic  acid  is  n  white,  powdery  substanoe,  in  fine  aciculnr  prisms, 
soJuhIo  in  one  hundred  parts  of  cold  water,  in  throe  parts  of  boiling 
water,  and  freely  soluble  in  alcohol  and  in  othor.  Ita  taste  is  acidulot 
and  astringent. 

According  to  tho  ofllcinn!  method,  galHc  acid  is  prepared  by 
exposure  of  moistened  powdered  nutgalls  in  a  warm  place  for  a  laonl 
A  species  of  fermentation,  with  the  development  of  a  peculiar  ftinj 
is  said  to  occui*,  during  which  oxygen  is  absorbed,  carbonic  acid 
evolved,  and  glucose  and  gallic  acid  arc  produpod.  M.Sacc  (Chem.  Ne 
July  24, 1871)  has,  however,  denied  this,  affirming  that  the  change  is 
Bimply  one  of  hydration,  tannic  acid  being  an  anhydride  of  gallic  acid. 
Tannic  acid  also  may  be  rapidly  converted  into  galUc  acid  by  the  aotion 
of  dilute  sulphuric  acid. 
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Gallic  acid  producee  with  mUh  of  tho  alkaloids  whitisli  procipitates, 
*ith  porsaltd  of  iron  a  Wuisb  pn.'4^'ipil!it«,  with  IJme-wnter  a  whitish 
precipitate,  changing  to  blue,  and  then  to  violet  or  purplish, — all  of 
those  precipitates  being  gallatea.  It  does  not  coagulate  gelatin  or  alttu- 
»va,  and  di«solvea  in  concentrated  snlphuric  acid,  with  production  of  a 
Jeup-red  color.  It  haa  tho  power  of  reducing  silver  from  ita  solution 
elowlv  in  tho  cold,  inHtantancouBly  if  warmed.  As  an  astringent  it  La 
eimilar  to,  but  much  lc88  powerful  than,  tannic  acid.  It  eecapes  from 
tho  l>ody  through  the  kitlnoyB. 

IThkrapeitic  AcTjox.^Gallic  acid  i«  not  nearly  so  ofRciont  as  tannic 
AL'/d  when  applied  locally,  but,  bocauttc  it  does  not  coagulate  albumen, 
fliiould  always  be  proforrod  when  the  part  ia  to  bo  reached  through  the 
medium  of  tho  circulation.  It  is  uscftil  as  an  astringent  in  hipmoptysis, 
Ate-matvria,  coUiguative  sw:dt3,  etc.  It  has  been  roconunondcd  in  bron- 
cA^r^rktea  and  in  the  profuse  cxpcclonition  of  chronic  phthisis.  In  my 
h&x-kds,  however,  it  has  completely  fliilcd  in  tho  latter  affections.  In 
<^J«*t4iin  forma  of  BrighVa  disease,  whuu  there  was  no  abnormally  largo 
•cc?*"x-tion  of  highly  albuminous  urine,  I  have  found  it  to  lesson  very 
™  *"***  t  erially  tho  excretion  of  albumen. 

^  -ADuiMSTaATiON. — Gallic  acid  may  be  given  in  powder,  or  soraotimes 

"^    T*i"  form.    Tho  dose  of  it  is  from  ten  to  thirty  grains,  repeated  as 
^'^Ott  as  may  bo  noeessar)-. 


I 


GALLA-OALLS.    U.S. 


Calls  are  vegetable  oxcryftcencea  which  are  produced  by  tho  depo- 

^**-*c>D  of  the  ova  of  in»ecLs.    They  occur  on  almost  all  kinds  of  plants, 

^*5Ti  on  fungi,  hut  tho  official  gall  in  developed  on  tlie  Quercus  lusi- 

^■atiifa  by  tho  act  of  the  fly  Cynipn  galla^  tinctoriic.     There  are  in 

^^^'^imerco  two  varieties  of  galls,  derived  chiefly  from  tho  Levant.    The 

**'**e  or  green  galls  are  glohiilar,  solid  bodiej*,  from  the  size  of  a  pea  to 

^s^-t.  of  a  hickory-nut,  externally  smooth,  or  more  commonly  marked 

"^>th  birge  tubercles.     Tlicy  are  the  young  galls  which  have  boon 

S^tliered  before  the  ova  of  rho  fly  have  hatched,  or  before  tho  catcr- 

P'llar  has  oaten  out  tho  interior  of  its  birthplace.    The  white  galU  aro 

**^*'ec,  light,  hollow  bodies,  with  a  hole,  through  which  the  Cynips  haa 

**<--«ped  after  having  fed  upon  the  interior  during  its  wholo  lan-al  life. 

*l*oj  contain  but  littJo  tannic  acid,  and  ore  of  comparatively  little 

Thebapettics. — ^The  sole  value  of  galls  is  as  tho  source  of  tannic 
•cid.    A«  galls,  they  should  not  be  used  in  modicino:  but  tho  United 
Stales  Pharmacopceia  recognizes  a  tincttire  ( llnctura  Galltv,  20  per  cent.) 
Md  an  ointment  (  Ungucntum  GalUv,  20  per  cent.). 

<3ATECHU— CATECHa.    U.S. 

Ad  extract  of  the  wood  of  an  East  Indian  tree, — the  Acacia  Catecba. 
It  occurs  in  mBSses  of  various  shapes,  or  in  small  fVagments,  of 
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a  dull  reddish-brown  color,  and  having  a  bitterlsb,  aBt^i^ge^^  and, 
nftcr  a  time,  Bwcetiflh  taflle.  It  contami!  kino-lannic  and  cntcchnic 
acids.  PaU  catechu^  or  gambir,  which  is  oiHcinal  in  the  British  but 
not  in  the  United  States  Fharmacopcoia,  occurs  in  small  cuboe,  about 
an  inch  in  diameter,  lighter  than  water,  pale-yellowish  within,  deep* 
yellowish  or  reddish-brown  externally.  Catechn  is  a  powerful  astrin- 
gent, which  may  be  uAcd  externally,  or  for  diarrhaa,  in  tho  done  of 
twenty  to  thirty  grains. 

Tho  U.S.  PharmacopcBia  recognizes  a  compound  tincture  (TVnrfuru 
Catechu  Compasita,  20  per  cent.),  of  which  the  dose  ia  one  to  three 
fluidraohmH,  and  troches  {Trocfiisci  Ctxtfchu,  I  grain  each). 

KINO— KINO.    U.S. 

The  inspissated  jaiue  of  Ptorocarpus  munsupium  and  of  other  plonta. 
It  occurs  in  email,  irregular,  angular,  shining,  roddish,  brittle  fng- 
ments,  of  a  bitterish,  highly  astringent,  and,  after  a  time,  sweetish  taste. 
There  are  four  varieties, — tho  East  India,  West  India,  Botany  Bay,  and 
AfHcan.  Of  these,  the  first  ia  common,  tho  second  rare,  and  the  Inst 
two  are  never  seen  in  our  market.  Kino  contains  kino-tannic  acid, 
and  in  its  therapeutic  powers  is  almost  identical  with  catechu.  The 
dose  is  twenty  to  thirty  grainn.  A  tincture  (  Tinctura  Kino,  10  per  cent.) 
is  officinal.     Doso,  ony  fluidrachm. 

H^TMATOXTIiON— H^fflMATOXYLON.    U.S. 

The  heart-wood  of  Ilffimatoxylon  Campochianura,  or  logwood-treo, 
a  native  of  Central  America^ — a  dense,  heavy  wood,  of  a  deep  reddish- 
brown  color,  containing,  besides  kino-tnnnic  acid,  a  crystalline  principle, 
Hcematin  or  H<smatoxylin,  which  when  pure  is  yellow,  but  readily  yields 
red  or  purple  dyes.  Hiematoxyton  ia  a  mild  efficient  astringent,  valued 
on  account  of  its  sweetish  taste.  It  is  readily  taken  by  children,  but 
is  sometimes  objected  to  on  account  of  the  staining  of  the  diapers  by 
the  blood-red  stools  which  it  produces.  The  following  formula  otTers 
an  efficient  and  elegant  remedy  for  diarrhmis  of  relaxation ;  the  pro- 
portions may  be  varied  to  suit  individual  cases :  fi  Ext.  hiemotoxyli,  Jii ; 
Acid,  sulph.  arnmat.,  fjiii ;  Tinct.  opii  camph^  fjiss ;  Syrupj  zingiboris, 
q.  B.  ad  fjvi.  M. — Dose,  a  tablespoonful,  properly  diluted.  The  extract 
(Extractum  Samatoryli)  ts  officinal ;  dose,  ten  to  thirty  groinB. 

KRAMERIA-RHATANT.    U.S. 

The  root  of  Krameria  triandra,  a  native  shrub  of  Peru,  and  of 
Kramcria  ixina,  ft  shrub  growing  in  Colombia,  British  Guiana,  and 
Northern  Brazil.  This  wootly  root,  as  it  occurs  in  our  markets,  v.irio8 
from  one-fourth  inch  to  one  inch  in  diameter,  and  from  half  a  foot  to 
three  feet  in  length.  Tho  readily  separable  bark  is  of  a  deep-rcddisb 
color.  The  jntcruul  woody  portion  is  of  a  lighter  hue,  although  do* 
cidedl^-  reddish.    Tho  bark  contains  a  much  larger  percentage  of  the 
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activo  prinoiple,  kino-lannic  acid,  than  tlio  wood.  Bhatanj  is  a 
powerful  aslringont,  eimiiur  id  virtue  to  kioo  and  catechu,  bot  ia 
never  administered  in  powder.  The  U.  S.  Pharmacopoeia  rccogmxca 
an  extract  {Extradum  Krameri«jE),  dose,  gra.  v-x;  a  tincture  {Ttnctura 
Krameriee.  20  per  cent.),  dose,  half  to  one  fluidrachm ;  and  &/luid  extract 
(Extractum  Kramerm  Flaidum),  dose,  twenty  drops. 

QirBBCtrs  alba,  U.S.,  and  QtntBCtrs  tiitctoria  are  the  inner  barks  of 
tbo  trees  whose  names  they  bear, — the  loktte  and  the  blatk  oak  reeiwc 
lively.  The  latter  is  a  rough,  yellowish-brown  bark,  which  ia  used  in 
dyeing,  tinder  the  name  of  quercitron.  On  account  of  its  imparting 
nodily  it*  color,  it  is  rarely,  if  ever,  employed  in  medicine.  Whito-oak 
bark  also  stains,  but  not  nearly  bo  deeply  as  docs  black-oak  hark,  and, 
ooDtaioing  largely  of  gallo-tannic  acid,  is  used  a&  a  means  of  making 
cheap  aatrlngoDt  infUsions  for  baths,  vaginal  waahos,  etc.,  also  in  [>owder 
for  poulticea. 

Rosa  Gallica,  U.S.,  is  the  dried  petals  of  the  half-opened  flowon 
of  the  hundred-leaved  rose.  They  are  of  a  dcop-rcd  color,  nf  a  pleasant 
scarcely  astringent  toate,  and  contain  a  small  pcrccntago  of  gullu-tannic 
acid,  rod  coloring-matter,  and  a  trace  of  volatile  oil.  Sulphuric  acid 
changes  their  infusions  or  tinciaros  to  a  bright-red  color.  They  aro 
almost  destitute  of  therapeutic  virtues,  but  their  preparations,  except 
the  fluid  extract,  are  used  aa  elegant  vehic1e6.  The  U.S.  Pharmacopoeia 
rooognizes  ajJuid  extract  {^Extracfum  Jiostc  Fluidum),  a  honci/  (^Mel  Soste, 
12  per  cent.),  a  confection  {Confectio  Roatx),  and  a  syrup  {Syrupus  Rostx^ 
fluid  extract,  12.5  por  cent.). 

Rosa  Ciktifolia,  U.S.,  or  Pale  Hose,  contains  no  tannic  acid,  but  a 
volatilo  oil,  and  is  usod  simply  on  account  of  its  pleasant  odor:  out  of 
it  arc  prepared  rose  ipaier  (Aqua  lioste,  U.S.)  and  tbo  very  elegant,  bland 
emoUiont  ointment,  coid  cream  (l/ngucntum  Aquce  ltos<s^  VS.). 

The  rhizome  of  Goranium  maculattim  Linn.,  an  herbal  plant,  whicb 
grows  abundantly  in  open  wood.s  in  tho  middle  United  States,  and  may 
bo  recogtiizcd  by  its  light-purpliiih  petals,  slender  pointed  scpnls,  and 
fivtvpartcd  loavos,  is  officinal  under  the  name  of  GEaANiuu.  It  occurs 
in  pieces  drom  one  to  three  inches  long,  one-quaKer  to  one-half  inch  ii. 
thickness,  wrinkled,  contorted,  tubcrculated,  often  fihrilhitcd,  brownish 
oxtomatly,  grayish  internally.  Tho  taste  is  a  nearly  pure  astringent 
one.  It  contains  largely  of  gallic  and  tannic  acids,  and  is  a  somewhat 
popular  astringent.  It  may  be  boiled  in  milk  for  children  needing  n 
mild  astringent.  Dose,  grs.  xx-sxx.  The  U.S.  PbarmaoopoBia  reoog- 
ntzea  a  /luid  extract  {Extrartum  Geranii  Fluidum),  the  dose  of  which 
is  thirty  minims  Lo  a  duidrachm. 
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Encs  GtABRA.  U.S. — The  fruit  or  berries  of  Iho  suniaeh  conlijo 
a  very  Inrgo  poi*contago  of  tAnnic  and  malic  acids.  Thoy  are  not  nsod 
internally,  but  tboir  fluid  extract  (^Extmctum  Rhais  Glahras  Fhiduvi, 
U.S.)  affords  a  very  superior  garglo  in  anginose  affections.  Ft  may  ti 
diluted  wilh  from  two  to  fcur  parts  of  water,  and  chlorate  of  potaMiam 
added  to  saturation. 

AoARio. — Under  the  name  of  Agaric  various  species  of  fbngi  be- 
longinjf  to  the  genus  Boletus  have  been  employed  from  time  to  time  ia 
medicine.  Of  these  the  tcKite  atjaric,  or  purging  agaric,  of  Trritof&u 
obtained  from  IJoletua  hiricis,  the  fungufl  of  the  Kuropean  tarch.  It 
contains  a  whitish,  very  bitter  acid,  variously  known  as  agaric  adi, 
or  agarieinic  acid,  slightly  ftolublo  in  cold  water,  moderately  so  in  W 
water.  According  to  the  reHoarche;*  of  Hofmeister  (^Archiv  Kxper,  Pa(A, 
1889),  agaric  acid  has  upon  thu  lower  animals  very  little  iaflauwi 
except  in  arresting  (be  sueretion  of  sweat  by  paralyzing  the  peripbeni 
nen'ea  of  the  sweat-glands.  Both  the  impure  extract,  knowa  ia  ron- 
mcrce  as  rt^anV'iM,  and  agaric  acid  have  been  extensively  used  for  ihe 
purpose  of  arr«9ting  owWi^wrt/ttJe  stceata,  and  in  my  own  oxperieuco  vn 
valuable  remedies.  The  only  untoward  effect  ever  produced,  even  bf 
tht>  largest  dose,  is  irritation  of  the  gastro-intestinal  cunal.  Tiro  to 
fivo  gruins  of  the  agariotn  may  be  given  three  times  a  day,  commencing 
with  the  smaller  dose  and  increasing.  According  to  Ilofmeistor,  the 
dose  uf  the  pure  ucid  is  from  one<slxteenlh  to  one-third  of  a  gr&ia. 

MINERAL  ASTRlNGENTa 
ALUMBN— ALUM.    U.S. 

Formerly  (ho  double  salt  of  alumina  and  potaah  constituti 
ordinaiy  nlum  as  well  as  the  officinal  dnig.  Ammonia  as  a  sccoi 
product  in  the  mnnufaoture  of  coal-gas  has  become  so  cheap,  however, 
that  it  is  now  used  very  largely  instead  of  potash,  although  the  potash 
alum  is  alone  recognized  in  our  ofGelDnl  standard.  The  two  salts  are 
iduntical  In  physical  and  medical  qualities,  but  when  the  ammonia  nlum 
is  triturated  with  lime  the  odor  of  ammonia  is  at  once  evolved.  Alum 
occurs  in  octahedral  colorless  crystals,  which  are  oflon  aggregated  uit^_ 
large  masses.  Its  taste  is  astringent,  acidulous,  and  swcctiah.  It  ^| 
soluble  in  nine  parts  of  water  at  59*  F.  and  in  one-third  part  uf  lx>iling 
water.  It  is  slightly  efflorescent,  and  when  heated  parts  with  its  water 
of  crystallization  and  is  converted  into  a  white  powder,  which  is  offici- 
nal as  Aluinai  Kcsiccatum,  or  Dried  Aium.  The  allialics  and  their  car- 
bonates, lime,  mngnosia  and  its  carbonate,  potasf«iuni  tartrate,  and  U 
acetate  are  incompatible  with  alum. 

Phvsiolooical  Action. — ^As  alum,  even  In  very  dilute  solutions, 
agulates  albumeu,  it  would  appear  as  though  it  could  not  be  absot 
Since,  however,  both  Brs.  Geo.  B.  Wood  and  A.  Stille  assert,  on  what 
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authority  I  do  not  know,  that  alumina  can  bo  detected  in  tho  urino  of 
persons  taking  it,  it  or  its  dorivativos  must  find  a  way  into  tho  blood. 
What  ctiaof^s  it  undergoes  in  tlio  ailmcntary  canal,  or  in  what  form  it 
enters  tho  blood,  Ia  not  known. 

Applied  to  a  liasuo,  it  acta  as  a  very  powerful  astringent  and  irri- 
tant. Orfila  found  that  in  dogs  one  or  two  ounces  of  it  simply  iuduce 
violent  vomiting  and  purging,  while  in  MitscLerlicirs  oxperimenla  two 
drachma  of  it  produced  in  rabbits  fatal  gastritis,  evidently  on  account 
of  thoir  inability  to  vomit. 

In  mau,  largo  dosos  internally  produce  symptoms  of  violent  gastric 
irritation.  One  ounce  and  five  drachms  of  the  burnt  alum  caused 
death  in  a  man  in  eight  hours  (Z' Union  Medicate,  No.  64,  1873). 

Therapectics. — Alum  may  be  used  locally  to  serve  all  tho  purposes 
of  a  very  active  aslriugent.  It  has  been  employed  very  frequunlly 
with  success  as  a  styptic  to  arrest  hemorrhage;  and,  n]>pllud  by  the 
atomization  of  its  saturated  solution,  I  have  found  it  of  signal  service 
in  htemopfysis  and  in  bronchorrh^^.  It  also  frequently  ontors  into  the 
composition  of  gargles  for  sore  throat ;  but  this  practice  is  to  bo  repro- 
bated, since  alum  acts  very  destructively  on  tho  teeth.  In  colliquative 
tweats,  ppon;;ing  at  bedtime  with  alum-water,  or,  still  bettor,  tho  taking 
of  an  alum-wnter  bath,  will  often  materially  aid  in  restoring  Iho  lost 
tone  to  the  skin.  In  chronic  ukcrs  with  exuberant  spongy  granulations, 
and  in  certain  conditions  of  conjunctivitis,  alum  curd  is  oflcn  apj^licd 
with  benefit.  When  it  is  desired  to  exert  an  astriogout  actiou  upon 
the  internal  organs,  alum  is  not  nearly  so  useful  as  other  members  of 
the  class. 

Owing  to  its  irritant  properties,  alum  when  given  in  sufficient  amount 
acts  as  a  mochauical  emetic,  and  may  be  used  as  an  adjuvant  to  the 
sulphate  of  ainc  or  of  copper  in  narcotic  poisoning.  Originally  intro- 
duced by  Dr.  C.  D.  Meigs,  it  is  believed  to  bo  of  service  in  viembranous 
croup  not  only  by  its  emetic  action,  but  also  by  modifying  tho  mucous 
mombranes  with  which  it  comes  in  contact  in  its  passage  down  ind  up. 

So  long  ago  as  tho  last  contury,  Dr.  Groshius,  of  Holland,  com- 
mended alum  In  coUca  pictonum,  and,  although  for  a  long  time  its  value 
woe  not  recognized,  abundant  confirmative  testimony  has  recently  been 
brought  forward.  Since  it  is  a  soluble  sulphate,  it  is  of  course  a  chem- 
ical antidote  to  any  lead  tuUt  which  may  bo  in  the  alimentary  canal.  It 
Of  however,  of  service  when  there  is  no  lead  in  tho  primic  via*,  and 
act  in  some  way  as  yet  unknown.  It  has,  indeed,  been  used  with 
)d  success  in  other  neuroses  of  the  alimentary  canal, — in  jas- 
tratgrn  and  in  intestinal  neuralgia.  Dr.  AlJredgo  even  commends  it  in 
hatitual  constipation.  Burnt  alum — 1'.«.,  uluni  which  has  had  its  water 
of  crystallization  driven  off  by  boat — is  used  as  a  very  mild  escharottc 
for  the  dcstniction  of  exuberant  granulations  in  ulcers. 

AsMiMSTBATioN. — As  an  astringent,  tho  dosu  of  alum  is  i>om  ten  to 
twenty  grains  ;  aa  an  emetic,  a  toaHpoouful  of  tho  powder  for  a  child, 
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a  tableHpoonfhl  for  an  adult,  in  Ryrup,  repeated  in  flfleen  minatw , 
ID  colica  pictohum,  Iwouty  to  forty  griiiiis  every  three  or  four  hoard, 
combined  with  niorphino.  Alutn  curd  lu&y  ho  made  by  dissolving  two 
drachma  in  a  pint  of  milk,  and  Btrainliig,  or  by  rubbing  the  alum  with 
white  of  egg. 

Alcmini  Sclphas — Aluaiinitu  Sulphate  (A1,0,3S0,4-  I8HO — 
3SO,.Alj+18IIO)i  TJ.S. — This  salt,  which  occurs  aa  a  white  powder,  or 
iu  lamcOlatcd  cakes,  or  lu  a  cryslulliue  cake,  is  used  externally  as  a 
powurflil  astringent  and  autiHeptic.  Its  Holutioo  has  also  been  employod 
by  injection  for  the  prewrvatiou  of  cadavers. 

PLUMBUM-LBAD.    (Pb.) 

When  a  soluble  salt  of  le»d  is  applied  to  &  part  in  not  too  concou 
tratcd  solution,  it  acts  as  an  asiringont  and  sedativo.  Owing  to  the 
contnictioQ  of  the  vessels  which  is  induced,  the  tiasuo  becomes  blanched, 
and  any  inflamnitttorj'  action  which  may  bo  present  is  remarkably 
affected.  AVhcn  in  concentrated  solution,  the  mildest  preparations  of 
lead  are  capable  of  acting  as  irrltouts,  increasing  or  even  originating 
inflamniuliun.  When  the  salLs  of  lead  are  taken  internally  in  thera- 
peutic doses,  no  decided  symptoms  are  generally  induc-od,  except  a 
diminution  of  the  eccrolions,  cspeuiully  of  those  of  the  alimentary 
canal.  Sometimes,  when  full  therapeutic  duses  are  exhibited,  a  eligbl 
lowering  of  the  (Voquoncy  and  force  of  the  pulse  (see  Laidl&w's  Obser- 
vations, quoted  by  Sfille,  Therapeutics,  second  edition,  vol.  i.  p.  177)  is 
said  to  result,  but  I  have  never  witnessed  this.  The  iusolublo  prepara- 
tions of  Jcnd  act  similarly  to  but  less  decidedly  than  the  sohiblo ;  yot  iX 
is  doubtful  whether  they  can  under  any  circumstances  become  irritant. 

Toxicology. — Acute  lend -poisoning  i.-*  usuall}'  produced  by  a  soluble 
salt,  notably  the  acetate  ;*  but  a  case  reported  by  Dr,  Froyor  (^ZeiUchr. 
/.  Med.  Beamte,  i.,  1888)  sbowh  that  white  lead  and  other  iusolublo  pre- 
parations may  act  as  violent  and  even  fatal  initant  poisons.  When 
the  acetate  is  ingested  in  toxic  dose,  the  first  symptom  ia  usually  a 
persietent  swoot,  somewhat  metallic  taste;  this  in  a  few  minutes  ia 
followed  by  vomiting,  which  mayor  may  not  be  preceded  by  nause:i. 
The  matters  vomited  are  often  milky-whito,  from  the  presence  of 
chloride  of  lead.  A  severe  burning  persistent  pain  in  the  abdomen 
now  comes  on,  and  is  accompanied  with  a  craving  for  drink.  There 
may  bo  obstinate  constipation,  or  diarrhcca  may  ensue  :  in  either  case 
the  stools  are  generally  black  from  the  sulphurot  of  lead.  In  certain 
coses  a  state  of  collapso  is  davolopod ;  the  pulse  falls  to  forty  or  fifty 
per  minute,  the  voice  is  lost,  the  face  is  deadly  pate,  the  tips  are  livid, 
and  syncope  seems  imroinont.  In  other  instances  the  nervous  symp- 
toms may  pi-edorainate,  or  they  may  accompany  those  of  disordered 
circulation  :  cramps  in  the  calves  of  the  legs,  severe  neuralgic  pains  in 
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the  extremiU&s,  paralysis  and  antesthesia,  vorttgo,  stupor,  may  any  or 
all  of  tbem  be  prosent.  In  fatal  ca^c^,  coma,  witb  or  wUliout  convtiL 
lioBti,  filially  develops.  A  di^fliuclivo  mark  of  lead-poisouiui;,  which 
occattiooally  is  proaont  very  early,  U  Uie  blue  Uqo  upoa  the  guuis.  After 
doalh  iuflammatioD  of  tho  alimcutary  mucous  uembraQO  is  sometimos, 
but  Dot  always,  fouud.  One  oudco  of  the  acotate,  aubacelatu,  or  oitrate 
of  lead  may  take  life. 

The  treatment  of  acute  lead-poisontinj  consists  in  the  evacuatluo  of 
the  stomach,  the  exhibition  of  the  sulpliuto  of  sodium  or  of  magnesium, 
aod  the  meeting  of  the  indieatiuns  as  ihey  arise,  Tbe  Kp:^om  and 
Glauber's  salts  act  as  chemical  iintidoleH,  by  precipitating  tiio  insoluble 
■ulphato  of  lead,  and  also,  if  iu  exces.i,  empty  the  bowel  of  the  com- 
pound formed.  To  allay  the  gas ti'u-in test inal  imtation,  albuminous 
drinks  should  bo  given  and  opium  freely  exhibited. 

Subacute  and  chronic  lead-poisoning  are  almost  always  accidental,  and 
occur  most  frequently  among  those  whose  occupation  exposes  them  to 
dftily  contact  with  some  compound  of  the  motal ;  raanufactui-ors  of  whito 
lead,  painters,  glnKtcn^,  and  similar  artisans  furnish  the  greater  number 
of  riotims.  They  may  bo  seen,  however,  in  persons  of  all  conditions  of 
life,  for  although  neither  food  nor  drink  is  often  purpo&oly  adulterated 
with  load,  j-et  it  is  frequently  intruducod  into  the  system  aceidcntally 
along  with  those  necessities.  Lead  pipes  are  habitually  used  for  the  con- 
veyanco  of  water,  and  when  the  water  contains  salts  of  lime,  even  in 
niJnuto  proportion,  no  evil  results,  because  through  tho  decomposition 
which  eusuee  insoluble  coatiugs  are  deposited  on  the  inside  of  the  pipes.* 
When  the  water  is  pure,  no  such  reactions  occurring,  tho  lead  is  slowly 
dissolved  in  the  furm  of  a  carbuuatu,  and  poisoning  may  result.  Poi- 
soning has  uLiO  iTe<{ueutly  resulted  from  tho  use  of  cosmotic-s  aud  hair- 
dyea,  from  coukiag  bread  with  painted  wood  {Le  Prog  res  Med,,  1877, 
349),  from  imperfectly -burnt  pottery  (^Schmidt'a  Jahrb.,  Bd.  cjtUv.  p. 
279;  Phila.  Med.  Times,  vol.  iv.  pp.  241,  483),  from  habitually  biULg 
silk  thread  which  rascally  muuutaclurers  oAeu  load  with  lead  to  givo 
weight  Co  it,f  and  in  othor  curious  ways. 

That  form  of  lead-poiaoniug  in  which  colic  is  the  most  decided  symp- 
tom is  often  spoken  of  as  subacute.  Atler  some  days  of  malaise  and 
irrotchedness.  or  somotimca  very  suddenly,  the  victim  is  taken  with 
abdominal  colicky  pains,  which  increase  in  intensity  until  they  become 
very  aovore.  Thoy  ore  constant^  with  occasional  exacerbations,  are 
eoBLetimee  dull,  sometimes  sharp,  are  generally  described  as  twisting, 
and  seem  to  centre  around  tho  umbilicus.   There  is  very  often  repeated 

*  For  u)  «tikborat«  srtida  aa  the  ehenioal  relktluii  of  «&lar  to  kad,  aee  Sekwudt't  Jahr^ 

Ma«r,  «xii*.  3:s. 

f  Chnitil«  loul-poiaonlng  is  prmluu^d  maah  more  lrer]ui-Btly  bj  losolnhle  Ihmii  bjr  Mlubl« 
•MBposad*  of  lead,  knd  U  it  p mbable  thnt  M17  «atQr«lDi)  prvpftrntloD  xaKj  ouM  It.  Tbus, 
flbf«CBftl«  at  \mA  bM  kUltd  Donbon  at  {Mopl*.  8«n  VaditKU  Iftw,  u.  U87  alio  Tlurap. 
0w..  ir. 
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retching  and  vomiting.  Tho  walU  of  the  abdotnon  arc  retracted,  rigid, 
knotted;  thu  botvela  are  obstinately  coi^tive;  the  tongue  is  contracted 
and  wbitibh,  tbo  appetite  gone,  and  the  thii-st  sometimes  excessive 
Kuumlgic  pains  in  tho  thorax  and  in  the  extremities  are  of  frequent 
occiirrejicu.  lu  some  cases  the  conjunctiva  is  distinctly  icterode.  This 
condition,  which  is  known  as  C(Aic  pietonum,  or  l^d  colic,  may  after  a 
lime  abate,  and  tho  j>aticnt  convalesce ;  wore  usually,  however,  tho 
attacks  recur  from  time  to  time,  boeoming  gradually  less  severe  and  dis- 
Unctive,  and  the  patient  gradually  passes  into  chronic  lead-pnisoning. 
Occasionally  the  colic  increases  in  severity;  sometimes  the  course  of 
the  disease  is  interrupted  by  various  violent  accidents. 

The  casos  of  chronic  lead-poisoning  vary  so  much  in  their  symptom- 
atology as  almost  to  bafito  concise  description.  Il  has  scenicd  to  me 
that  the  symptoms  can  best  bo  studied  by  arranging  the  cases  in  groups, 
but  it  must  be  remembered  that  in  nature  not  only  do  Ihoeo  groups 
shade  into  one  another,  but  abo  that  there  are  all  kinds  of  mixed 
cases, — cases  which  offer  simullancously  or  successively  symptoms  of 
two  or  more  of  these  various  groups. 

The  first  group  contains  the  great  bulk  of  cases  of  chronic  kad-poison* 
ing,  at  least  as  s^en  in  this  country.  The  symptoms  consist  of  failure  of 
health,  more  or  leas  digestive  disturbance,  and  double  wrist-drop, — i.  e., 
paralyi^is  of  the  extensor  muacIoH  of  oneh  hand.  Xot  rarely,  the  only 
noticeablo  symptom  is  the  wrist-drop,  the  general  health  seeming  to  bo 
very  good.  The  true  nature  of  such  eases  can  usually  be  at  once  recog- 
nized b}'  the  bilateral  character  of  the  wrist-drop,  cei'ebrat  and  prcssuro 
paralyses  being  almost  invariably  unilateral  I  have  seen,  however, 
bilateral  pressure  pals}',  and  also  one  or  tivo  cases  of  unilau^ral  plumbio 
wrist-drop,  due  to  a  local  ub:iorptlon  of  lead,  in  an  artisan  whoe.e  liand 
was  much  of  tho  time  in  a  preparation  of  the  metAl.  Similar  cases  have 
been  i-ecorded  by  Dr.  ilanouvriez  (^V Intoxication  Saturnine,  Pari^,  1874 ; 
see  also  La  France  Med.,  1883,  i.  829).  The  wrist-drop  may  exist 
alone,  but  not  rarely  there  Is  with  it  anawihcAia  of  the  affected  part,  or 
floraotinies  of  tho  shoulders  or  other  unparulyzed  portion  of  the  body. 
When  tho  paralysis  is  complete,  the  electro-contractility  of  the  muscles 
is  in  great  part  or  altogether  absent. 

The  rarer  forms  of  chi-ouic  Icad-iwisoning  may  bo  divided  into  the 
cerebral,  tho  periphcro-spinal,  and  tho  nutritive. 

In  tho  cerebral  cases  should  bo  included  those  which  are  commonly 
spoken  of  as  encephalopathiu  saturnina,  or  saturnine  certiritis,  in  which 
the  violent  brain-symptoms  may  develop  with  great  suddenness,  or  may 
be  proccdod  by  some  days  of  lieudai-he,  giddiuuas,  sleeplessness,  dis- 
turbed vision,  strabicimus,  tinnitus  aurium,  p.sychieal  aberration,  or  other 
prodromes  of  brain  disturbance.  Beiinum,  which  is  among  the  chief 
manifestations  of  the  fully-formed  condition,  may  be  mild,  but  is  of\eu 
maniacal ;  stupor  may  replace  or  alternate  with  it ;  and  violent  epilepti- 
form convulsions,  ending  in  coma,  are  not  infrequent.    Theee  convul- 
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•ions  are  asually  tbe  precursors  of  death,  but  recovery  may  occur  even 
after  the  most  severe  syraptoms.     (Case :  See  Chartte-Annafen.,  is.  159.) 

Without  the  development  of  such  severe  symptoms,  heudftche,  losa 
of  memory,  giddiness,  somuolcucc,  heiniaaffisthcaia,  disturbance  of  the 
specuU.  acnsos,  aphasia,  monoplegia,  hemiplegia,  or  multiple  cerebral 
palsies  may  occur  during  chronic  Icadpoi^juing.  Death,  preceded  by 
eoverc  cerebral  symptoms,  may  take  place  without  organic  lesion  ;  but 
usually,  when  focal  symptoms  have  been  present,  localized  alteration  of 
brain  structure,  secondarj-  to  diseases  of  the  cerebral  vessels,  or  to  cbronic 
inflammation  of  the  brain  or  its  membrauL'S,  can  bo  detected.  Sometimes 
the  ccrobral  symptoms  are  ui-asniic;  indeed,  true  plumbic  encephalopathy 
and  plumbic  urxmia  fVom  contracted  kidney  may  coexist.  Again,  tbe 
moro  serious  affoctJou  may  1m  masked  by  a  saturnine  hyBlena,  since 
cosea  have  been  reported  by  Charcot  and  by  Dutil,  in  which  hys- 
terical bcmiaiia>sthcKia,  amaurosis,  anosmia,  Ions  of  sense  of  tustc,  and 
other  cerebral  symptoms,  have  been  tbe  outcome  of  a.  major  h^'t^teria 
duo  to  chronic  lead-poisoning.  Such  eases  as  these  probably  only  occur 
in  individuals  of  previously  hysterical  temperament,  and  must  be  ex- 
tremely raro  in  persons  not  of  the  so-called  Latin  race. 

Disturbances  of  vision  are  so  froqucnt  and  so  marked  in  Icad-poison- 
ing&s  to  deserve  special  mention.  Tbe  amblyopia  may  come  on  blowlyor 
suddenly;  it  may  bo  partial  or  it  may  bo  complete ;  it  may  coexist  with 
kidney  disease,  or  may  be  onliroly  independent  of  tbe  latter;  asso- 
ciated with  it  may  bo  a  true  optic  neuritis  or  a  true  oplic  atrophy  ;  but, 
on  the  other  hand,  it  may  exist  without  demonstrable  disease  of  the  optic 
nerves.  It  ia  undoubtedly  ofiou  duo  to  a  disease  of  the  optic  nerves 
tbenieelvcd,  but  the  occurrence  of  homonymous  iiemiiitiupbia  in  some 
ca»cs  seems  to  demonstrate  that  the  blindness  may  be  of  centric  origin. 
Strabismus  iVom  paralysis  of  the  cxterual  rectus  or  other  ocular  muscle 
is  sometimes  of  saturnine  oHgiu.* 

Tbosecondgroupof  cases  of  chronic  lead-poiuouing  are  those  in  which 
tbe  nerve^ymptoms  appuroutly  originate  betuw  the  certibiiim.  Among 
these  may  be  mentioned  cases  such  as  have  been  reported  by  Putnam, 
by  Tister,  by  Baymoud,  and  by  G.  L.  Walton,  in  which  Uie  pheuomeua 
resemble  those  of  locomotor  ataxia,  except  in  the  presence  of  tender- 
neu  over  tbe  nen'e-trunks,  presci-vation  of  the  tendon  reflexes,  or 
some  other  atypical  symptoms.  I  have  myself  seen  several  cases  in 
which  the  symptoms  resembled  those  of  an  acute  poliumyelitia,  oon- 
aistiog  chiefly  of  widespread  jiaralyses  with  rapid  wasting  of  the  miu- 
elea.  These  cases  usually  can  be  difforentiuted  by  the  presence  of  violent 
nenralgio  pains,  paralysis  of  the  bladder  and  rectum,  or  other  atypical 
gymptoraa.    Similar  to  these  cases  are  those  spoken  of  by  Dr.  G.  Lyon 


*  For  diKonloo  of  deUill,  IM  Bmh,  Areh.  Ofn.,  1S43;  Mftnoumci,  Arek.  H*  Pkytiot. 
Xarm.  rf  Palkolo^.,  1S7<>,  p.  411 ;  I87S,  p.  7fi3;  A.  D«  Courr,  D»  t'IInniatim»tli*iia  tatmntint, 
V^t,  )ST&:  Promt.  Proyri,  iff<  1679,  TJi.  M«;  IM>on,  nid.,  »,  UT]  Abs.  WMlphid, 
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(Gaz,  de  ITdpUaux,  1889),  in  which  a  rapid  general  paralysis  8|>r«ad 
fVom  part  to  part,  until  at  last  aphonia  and  dyspnusa,  and  even  death 
from  aBphyxIa,  resulted.  Severe  intractable  chorea  has  been  produced 
by  lead.  Dititurbances  of  BoiiitatioQ  may  occur  in  tead-poisouing ;  aates- 
theeios  are,  perhaps,  not  very  rare,  and  violent  neuralgic  pains,  probably 
due  to  Douritie,  may  be  the  chief  manifestation.  In  a  case  in  which  my 
dijLgnosis  was  confirmed  by  finding  lead  in  tlie  di-inking-water  and  io 
the  urine  of  the  patient,  the  Byinptoiiis  were  intense  general  pruritus, 
with  violent  neuralgic  pains  shooting  through  the  rectum  and  the 
urethra,  coming  on  at  night  and  producing  an  iusomuia  which  appeared 
to  be  nncoiiquerable.  The  lealou  in  most  of  these  motor  and  scusury 
cases  is  probably  la  the  nerve- trunks,  and  the  voTy  rapid  pulse  soua  In 
Bomo  of  them  may  bo  duo  to  disease  of  the  vagi,  since  Prerost  and 
Binct  have  found  pmnounccd  degenemtion  of  these  nervo.i  {Rev.  Med. 
Suisse  Rom.,  ix.,  1889). 

The  third  group  of  cus^n  are  those  in  which  the  poison  chiefly 
expends  itself  upon  glandular  or  visceral  organs,  or  in  producing  wide- 
spread nutriiivo  changes.  It  would  seem  that  almost  any  of  the  vital 
structures  may  undergo  degonemlion.  Professor  Potain  (Im  Semaine 
Midicale,  vol.  viii.,  1888)  reports  a  case  of  saturnine  cirrhosis  of  th« 
liver;  while  Dr.  Valence  (Xancy,  Tht^is  266,  1888)  details  a  peculiar 
plumbic  parotitis.  Kudolf  Maier  (Virchow's  Arckiv,  xc.)  ha^  found  in 
poisoned  animals  atrophic  degenerations  of  the  intestinal  glands  and 
walla,  and  tnero  can  be  no  doubt  that  similar  altorationa  are  one  oauso 
of  the  emaciation  and  antemia  in  old  eases  of  human  plurabism. 

Of  great  frequency  and  importance  ai-o  the  lesions  produced  by 
load  in  the  kidneys.  It  must  be  rciuombei'ed  that  temporary  albumi- 
nuria may  occur  in  lead- poisoning  without  serious  implication  of  the 
kidneys;  while,  on  the  other  hand,  fatal  nopbrliis  may  exist  when  there 
is  no  albumen  in  the  uriuo  [Ur.  Lancereaux,  l^rans.  Internal.  Med.  Coit- 
gress,  1881,  ii.  191).  A  pei-aisteut  low  specific  gravity  of  the  urine  in 
lead-poisoning  is  a  symptom  of  the  utmost  gravity.  Goppori  {Zeit' 
schri/tf.  Klin.  Med.,  v.  IGl)  confirms  the  observation,  previously  made 
by  Olivier,  that  in  temporary  plumbic  albuminuria  many  isolated  kidney 
epithelial  colls  may  often  bo  found  in  the  urinary  sedituenU  ;  and  it  is 
evident  that  a  persistence  of  this  condition  must  end  in  chronic  runal 
disease.  After  death,  which  maybe  induced  by  uneroia,  the  kidneys 
are  found  conti*acted,  granular,  with  excessive  development  of  the 
fibrous  tissue  (followed  by  contraction)  and  great  thickening  uf  th« 
walls  of  the  blood-Teaaels :  those  changes  are  identical  with  those  of 
contracted  kidney  produced  by  gouty  and  other  irritant  poisons.  Aa 
Eltonborgor  and  llofhieister  have  shown  that  the  load  is  chietly  olimi. 
nated  by  the  kidneys,  the  tVc^juency  of  plumbic  nephritis  is  easily 
explainctt ;  hut  it  is  not  readily  perceived  why  it  is  so  frequently  asso 
ciatcd  with  an  arthralgia  whose  course  and  lesions  closely  simnbto 
those  of  chronic  gout.     Garrod  (1859),  Dickinson,  Lanceroaux,  Rosen- 
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stein,  Loydon  {Zeitschrift  f.  KUn,  Mttd.,  1884,  p.  881),  and  other  autbors 
havo  roportoii  8o  many  cases  of  tUis  association  of  ronal  anJ  gouty 
manifcaUtiona  that  it  can  scarcely  bo  doubtcil  that  tho  pluiubism  is 
tho  cause  of  tlko  gouty  symptoms,  and  not  siuiply  a  complicatiou  of 
gout." 

Thore  are  cortajn  oases  of  lead-poisoning  which  do  not  conform  to 
any  of  tho  types  as  yet  given,  Among  those  very  irrogtilar  cosoa  may 
bo  mentioned  those  reported  by  Br.  £.  Levy  (Schmidt's  Jahrb.,  Bd.  clii. 
p.  250),  in  which  acute  asthma  was  produced  by  the  inhalation  of  the 
dust  of  white  lead.  Again,  cbronio  saturnine  asthma  is  sometimes  seen 
iu  fcubtc,  uarrow-cbcetcd  people.  Professor  James  J.  Putnam  (Boston 
Med.  and  Surg.  Joum.,  Feb.  1893)  calls  utlenlion  to  tho  fact  that  in 
load- poison  tog  of  children  tho  legs  and  feet  are  commonly  punilyzod. 
Dr.  PagHano  (Maneille  Med.,  xxviii.,  1891)  has  reported  a  cmv  of 
saturnine  facial  pality.  Upon  pregnant  women  the  influence  of  the 
poison  ia  very  deleterious,  and,  as  was  shown  by  Dr.  Con»taiilitio  Pun) 
(Arefuv.  Gen.,  1660,  vol.  xv.),  it  very  commonly  producos  the  eai-l> 
death  of  the  fcetus.  Logrand  and  Winter  {ChmpC-Iiend.  Soc.  Biolog~ 
1889)  found  in  such  a  frctus  not  only  the  lesionsof  chronic  lead -poisoning 
but  also  tho  metal  itself  in  the  liver  and  in  the  kidneys. 

As  any  of  these  obscure  manifestations  of  lead-poisoning  may 
exist,  and  even  provo  fatal,  without  a  distinct  history  of  other  moro 
characteristic  phenomena,  groat  care  is  sometimes  necessary  to  avoid 
being  misled,  and  not  i-arcty  tho  true  nature  of  satuniine  epilepsy 
or  of  saturnine  albominoria  Is  overlooked.  Hence  tho  importance  of 
tho  blus  tine  upon  the  gums  where  they  join  the  teeth,  which  is  verj 
common  in  portions  sufforing  from  lcad-i)Oisoning.  It  is  said  to  bo  the 
result  of  a  formation  in  tho  waits  of  the  capillaries  of  the  sulphide 
of  lead.  As  was  6ret  pointed  out  by  Dr.  J.  J.  Putnam  (Trans.  Amer. 
Neurol.  Assoc,  1883),  chronic  Icad-poisoniug  may  exist  without  this  bluo 
lino  upon  the  guma  Under  such  circumstances,  if  tho  symptoms  bo 
obscure  the  diagnosis  can  be  established  only  through  a  chemical  ex- 
amination of  the  urine-f  The  practitioner  should  seo  that  tho  urine 
which  is  to  he  sent  to  the  chemist  for  examinaiion  be  alightly  acidi- 
6ed,  that  dtre<:tly  aAur  [Missing  it  he  put  in  flint  glass  bottles,  and  that 
it  be  at  least  a  quart  in  quantity. 

In  those  cases  of  lead-poisoning  which  pursue  a  slow  courso  to  dc&t&f 
the  paralysis  involves  after  a  time  the  extensors  of  tho  lower  as  well  as 
of  tho  uppur  oxtremitios,  epileptic  paroxysms  occur  at  intervals,  rack- 
ing pains  shoot  through  the  limbs,  points  of  cutaneous  anicsthesia 
appear,  and  otten  albuminuria  aids  in  producing  the  fatal  issue.  Gradu- 
ally the  patient  becomes  more  and  more  cachectic,  general  oedema  and 


•  Omwill  Drmtti.  MtJ.  Woektmttkri/t.  MHA,  pp.  186,  Ul ;  \BS4,  p.  l»j  aln  Dr.  P»u] 
UllMbvtd,  £>■«  BU\9*r<ji/lM»g,  Barlln,  1S93.     I  hnire  mjrMir  MM  «••  OM*. 

f  Ifm  aa  ftlBlicmte  diMiuaiao,  »•«  LwuliDg  Article  is  Tktrajt.  0u.,  Dw.  IS87;  »Ijd 
Tktrnp.  OaM.,  la.  813,  %Xto  Ir.  V3. 
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the  whitened  skin  betray  the  increasing  anemia,  the  paralysis  extends 
&om  mnecle  to  muscle,  locomotion  becomes  imjiosaitile,  and,  if  a  con- 
vulsion or  othor  accident  do  not  close  tbo  scene,  death  at  liuit  takes 
place  fVom  loss  of  power  in  the  reHpirntory  muscles.  M.  Mnlasaoz  has 
found  that  in  the  anmmia  of  toad -poisoning  the  rod  globules  are  not 
only  diminished  in  number  but  aUo  increased  in  size  {^ArchiviS  de 
Phfjsiologie,  1874,  p  50). 

Aflerdeath  lead  has  boon  f^-equcntly  detected  in  the  tissues.  Hoabcl 
found  most  of  it  in  the  bones,  and  less  in  tbo  muscular  than  in  tUo 
nervous  system  (  Virchow  und  Jlirach's  Jahrbucher^  1871,  vol.  i.  p.  316). 
Professor  Chatin  (^Cotttptes-Jiendui  Soc.  de  Siol.,  1S63,  iv.  84)  obt&iaod 
from  tbo  cervical  spinal  cord  throe  in  one  hundred  and  fifty  parts. 
In  tbo  studies  of  Kllcnbergcr  and  V.  Ilofrneister  (Arch.  /.  Wissen.  und 
Prakt.  Thierhtifk.,  x.  21tt)  the  liver  and  kidneys  were  found  to  contain 
the  mo^t  lead,  after  them  the  bones,  then  the  nerve-centres,  and  Anally 
the  flesh.  Frcvusl  and  Binut  (loc.  cit.")  found  the  lead  in  all  the  lissuoe, 
but  believe  that  it  especially  nccumulales  in  the  kidneys.*  G.  N.  Pitt 
(^Trans.  Path.  Soc,  London,  1891,  slii.)  reports  Hiiding  over  forty-seven 
grains  of  the  lead  sulphite  in  nine  inches  of  the  colon. 

The  electro-muscular  contractility  is  affected  very  early  io  lead- 
poisoning,  and  may  bo  lost  before  the  voluntary  movements.  It  ia 
stated  by  M.  liaymond  that  the  short  extensor  of  the  thumb  preserves 
its  function  when  all  tho  othor  extensor  muaclos  are  paralyzed.  The 
paralyzed  muscles  arc  finally  exceedingly  wasted,  aud  Ihcir  structure 
may  be  so  totally  destroyed  that  scarcely  a  single  strioted  fibre  can  he 
found.    The  nerve-tmnlis  are  lessened  in  size,  in  many  of  their  tubuloe 


*  A  qoution  4>r  tbt  moat  i«rioiu  iin()onanot.  whiob  %t  pnacnt  w*  an  not  «b1«  to  ftnawar 
poBltiTolj,  l>  ■«  Io  wlvethor  Mlnro«i«,  neonti*,  Kad  other  cbroaic  sfTectiona  of  the  ncr^ou 
tyttcm  irhich  haT«  btta  rci^koDod  a*  [diopatbM  or  of  unknown  origin,  ara  cot  frequenUjr  tba 
aut«omfi  or  an  cntirctjr  latent  1eAJ-;Kji*uoiog.  In  a  romarkabla  pa))cr,  Ur.  J,  J,  Putnam,  of 
Bolton  {Trttnt.Atof.  Amtri^ti  /'AytiViaw*,  n.),(Ie*er{I>M  e«a«  Bnltrclj  apart  from  raoofalnd 
typoi  of  lead-poltoolngt,  In  wkiofa  the  inalal  was  found  in  tlm  arme,  Thofa  caaca  niaj  ba 
groaped  a«  folluwi:  1.  TrcmbUng  of  bandi;  hdjo  of  ooldnaii  and  numbneat  ia  toei;  Unei- 
natlu^  [lalna  in  Itfft;  fatigue  on  esertii>n.  2,  Marked  pngrwiWii  kjmuUo  paraplrgta,  with 
070^  and  pupillary  rtaotioos ;  ataxia  and  tomo  atrophy  of  banJi.  3.  Ptograiiivo  wcakneu 
and  aUlfnAU  in  lt>gs,  with  diffurad  and  aliaoft  uniTera&l  |jaiua  j  marked  tramor.  4.  Tempomy 
pain  ia  ohwt,  with  •litfht  dynpnuia;  progrvwiva  numbntM,  bcavinaaa,  and  wcaknea  in  i«gi. 
1.  Nuinbaeaa  in  feat  and  legt,  with  impairmaot  of  ctrasglhi  trsmor  of  banda  and  tangno; 
■ema  waatiag  nf  amall  muacloa  of  lianda;  tampiirarj  rvleaUim  of  urioa.  Clunaljr  conooclad 
withtliia  aubjeot  iatho  quaition  whether  lead  marnotbo  foralangtb  of  timt  Intheijitem  and 
appear  Id  Uio  urioa  withont  doing  i^Jur;  to  the  health.  Ia  a  r«cent  papar  {Boaion  Had.  Snrf 
Jown.,  vol.  ezxfil.,  1S9D),  Dr.  ruCnam  brlngi  forward  mora  facts,  wboM  laport  la  at  praarat 
verj- doubt fu).  In  an  azamiaatian  of  the  urine  of  eiitj-algbt  parHDa,pia*«nting  no  avideuiaa 
of  any  diaamtogomont  of  hoaiib,  Lnid  wa«  found  in  tha  proportion  of  about  aavrnlwo  p«r  enot^ 
while  tho  nrina  of  lhift>--iiz  pcraona  anffiiriug  from  ohroaia  and  aubchronlo  affaetion  of  tha 
narroa,  nerT«-oontrM,  and  rpinat  eord  contkincd  lead  in  the  prapurtion  of  ttXf  per  cenL  In  Iba 
taat  group  warn  oaaaa  of  tr«mara  with  debiUtjr,  of  ohronlo  raultipla  nenrilia,  mulliple  aolaroaia, 
ppaallo  panplegia,  mnacnlar  atrophy,  epilepay,  aolatlca,  dlgealiro  dUordi^ra,  eU).  {Bottom  Mtd, 
aitd  Snrg.  Jotim.,  rol.  cxxl..  ISBtt).  Ono cannot  h«lp  aaipocting  that,  owing  to  dafootira  wnUr- 
topply,  Boeloaiana  are  a«peolally  prone  to  contain  lead. 
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the  modiilla  has  boon  replaccil  by  fattj  jo^nulos,  and  in  some  canoB 
ovory  traco  of  tho  tubnlea  ha«  disappoarcd  and  iho  nervo  been  roduCT'd 
to  a  fibrouR  cord.  According^  to  the  roaearchcH  of  M.  Deg^rine  {Comptes- 
JiendM  Soc.  de  Biol^  1880),  tho  first  appoamnco  of  change  in  a  norre- 
trunk  consists  in  tho  mycHno  becoming  broken  np  into  blocks,  and  tha 
natnro  of  tho  chnngo  is  a  commingling  of  a  parenchyniatoaa  and  an 
Interstitial  neuritis,  which  both  Ddgdrine  and  Vulpian  have  traced 
npwards  as  far  as  tho  anterior  spinal  roots.  Lanperoanx  (^Gaz.  Med. 
de  Paris,  ISCl,  1871),  Wostphal  (MrcA.  /.  Pgych^  iv.  776),  Friodlftndor 
{Virchowis  Arch..,  \xxv.  24),  and  olhors,  may  be  cited  as  having  found 
very  dintiact  peripheral  lesions  in  lead-poisoning.  Whotbcr  thoeo 
loitions  begin  in  tho  ncrvo  or  in  the  muscles  cannot  bo  considerod 
u  detorminod.  Birdsal)  (iV.  Y.  Med.  Record,  March,  1882)  reported  a 
COM  of  what  bo  bolitivod  to  bo  a  plumbic  myositis,  and  Gourbault  {Le 
JProgrla  Med.,  1880)  describes  primary  alteration  in  tho  nerves,  similar 
to  those  seen  aAor  secliuu,  as  occiuring  ia  ))0i8oDed  guinea-pigs,  while 
il.AI.  Dcbovo  and  licaul  (Xe  Progrh  Mid.,  1876,  151)  describe  Iho  first 
changes  us  resembling  thoso  of  aubacuto  myosilis,  and  Friedtiindcr  em- 
pbalically  asserts  that  lessening  in  the  size  of  the  muscular  fibres  and 
multjpliealiun  of  the  muscular  nuclei  precede  the  nerve-degeneration. 
On  tho  othor  hand,  Vulpian  (Maladies  du  Systime  Nerveux.,  1379), 
Monakow  {Arch.  f.  Psychiat.  und  Kervenkr.,  x.  495),  Oellor  (^Festsckri/l 
dem  Aerztl.  Verein  d.  Munchen,  1883),  and  a  number  of  other  obsorvors 
(for  roforonoes,  see  Arch.  /.  Psychiat.  und  Kervenkr.,  xvi.  477)  have 
Dolicod  structural  changes  (poliomyelitis,  capillary  hemorrhages,  etc.) 
in  the  spinal  cord  of  men  dead  of  plumbism  ;  while  Popow  (  Virchow's 
Archiv,  lid.  xciii.  p.  351)  found  that  when  guinea-pigs  wero  rapidly 
poisoned  (six  to  eight  days)  w^ith  load  there  was  produced  a  ecutral 
myelitis,  which  first  affected  the  Urge  colls  of  the  gray  matter,  and 
afteru-ards  involved  tho  white  matter,  tho  peripheral  ncrvo-titnmcDts 
romnining  normal.  There  is,  however,  no  roal  contradiction,  as  I'opow 
bolievos,  between  his  observations  and  those  of  Gourbault^  for  the  latter 
(-4rfA.  de  Physiol.  Norm,  et  Path.,  1873)  poisoned  his  animals  very  slowly 
(six  months),  and  it  is  not  improbable  that  the  rapidity  of  the  poiaonin|; 
should  have  influence  upon  tiie  seat  of  the  lesion.  As  already  stated, 
the  symptoms  of  plumbism  may  exactly  simulate  thoso  of  gonoral 
poliomyelitis,  and  both  Degoriae  and  Leopold  Slioglite  {Arch.  f.  Psych,, 
1892,  xxiv.)  found  degeneration  of  the  motor  cells.  Ear)  Schaffer  bo- 
liovos  that  two  sharply  separated  forms  of  degeneration  of  the  ncrvo- 
contres  occur  in  chronic  lead-potsoi>ing, — one  consisting  of  a  minutely 
granular  destruction  of  the  protoplasm,  tho  other  of  the  homogenisa- 
tion  of  tho  contents  of  tho  cell  {Ungar.  Archiv  f.  Medidn.,  Bd.  xi.,  1893). 
The  evidence  at  present  indicates  that  lead  is  capable  of  producing  a 
peripheral  neuritis,  and  also  a  ccDtric  poliomyelitis,  which  may  or 
may  not  coexist  in  an  individual  case;  tho  probabilities  being  in  favor 
of  a  peculiar  peripheral  neuritis^  as  tho  primary-  lesion  of  ordinary 


494 


OESERAL  REMEDIES, 


plumbic  wrist-drop  (»oo  paper  by  Professor  Scbultze,  Arch.  /.  Pstfckiat. 
V.  yervenkr.,  1885,  xvi.  809 ;  also  Prevost  and  Btnet,  loc.  cit.).  Ilemor- 
rhagee  into  the  nervo-cenires  eoimitimes  occur  {Le  Frogris  Mett,  xii. 
827).  There  seems  to  be  no  doubt  that  lead  really  affects  the  nutri- 
tion of  almotii  all  of  the  higher  tisaues.  In  eaturnine  encephalopathy 
changes  have  been  found  in  the  ganj^lionic  colls  as  well  &&  iti  the  oeu- 
roglia,  with  stenosis  of  capillaries  and  general  shrinkage  of  the  cortex 
(see  Dr.  O'CarroII.  Jirit.  Jled.  Joum.,  i.,  1803).  Marked  alturutiona  aro 
not  rare  in  rhc  kidneys  and  other  glandular  organs,  and  general  fibrosis 
of  iJie  blood-vessels  is  probably  more  or  less  developed  in  every  slowly 
fatal  case  of  chronic  poisoning  (case,  Fisher,  Amer.  Joum.  Med.  Set., 
ciT.,  1892). 

The  excretion  of  lead  with  the  gall  is  very  active,  but  it  is  probablo 
that  it  chiefly  escapes  from  the  body  with  the  urine.  The  elimina- 
tion aecras  to  be  capricious,  and  much  affected  by  iodide  of  potaasium 
(Uelsens,  Ann.  Phys.  et  Chim.,  xxvi. ;  Pouchot,  Art^h.  de  Physiol.^  xii. 
74;  Annuschat,  Arch.  Kr.per.  Path..,  Bd.  x. ;  Pouchet,  Arch,  de  Phys, 
I^orm.  et  Path.y  1879)  and  by  other  influences.* 

The  treatment  of  chronic  load-poisoning  evidently  arranges  itaelf 
under  three  indications:  Ist,  to  prevent  the  ingestion  of  more  of  tho 
poison ;  2d,  to  aid  in  the  eUmination  of  that  in  the  system  ;  3d,  to  r& 
liove  symptoms  and  roatoro  lost  functions.  In  Icad-coHc  both  of  the 
last  two  indications  aro  met  by  puTgativcis,  to  which  opium  should  bo 
added  to  relieve  pain.  It  is  often  necessary  to  use  tho  most  powerful 
drastics,  such  as  croton  oil;  but  senna,  salts,  and  other  of  tho  milder 
cathartics  should  always  bo  tried  first.  Alum,  it  is  asserted,  acta  in 
some  unknown  way  as  a  spoeilic  in  lead-colic,  and  from  twenty  to  sixty 
grains  of  it  may  bo  given  four  or  fivo  times  a  day;  but  my  own  expo- 
rioDCo  is  not  favorable  to  its  use.  In  the  more  chronic  forms  of  load- 
poisoning,  to  fulfil  the  second  indication  baths  of  sulphurot  of  potaasinm 
should  bo  employed,  and  iodide  of  potassium  be  admiriitttcrcd  inter* 
nally.f  As  the  result  of  special  investigation,  Oddo  and  Silbort  (.flew. 
de  Mcd.f  Paris,  xii.,  1B92)  conclude  that  the  eliniinalion  of  load  through 
the  akin  in  chronic  Icad-poiKuniug  is  important,  and  that  it  is  fucili* 
tatod  by  injections  of  pilocarpine,  and  that  the  aulpbur  baths  are 


*  L«iLiI  has  b««D  rutmd  in  tbe  arine  of  miu  or  of  tb*  lonor  animat*  by  Orflla,  Lmkld 
(A}i*tktidung  rf«r  Artnrimitttt,  BmUa,  ISfll),  OMncraw  {Virtiow'*  Arehh,  Bd.  sxl.},  Ao- 
nuMbat  (Arch.  /.  Exptr.  Path,  md  Pliarm..  *.  2S0),  Ukl  Ottllnger  (  ITtcacr  M*J.  HVAm*- 
*ekri/t,  I8AS);  «I«d  in  my  oliniiMl  6»rv{M  nl  tho  UDivvriity  Ilu«piU1. 

f  At  tbe  retull  of  k  Cftraful  Mrlei  of  analfau.  Dr.  J.  D.  .Mann  {Hril.  Mfd.  /aunt.,  rot.  )., 
189S)  oondnilea  that  in  chronic  lva<)-)wi<onin2  tb«ro  ia  a  gntai  f  uctnailon  in  tbe  atlinliiatloo 
of  le&d :  tbal  lodtdo  of  potMiinm  has  no  r«a1  elTeot  in  increaii'ing  tho  climinatiiin ;  ibat  Ittut 
1b  alimitialoij  ftum  the  lolMtinM  oTan  more  fretly  ttuD  from  tb«  urine;  and  that  tfao  prerlow 
contrary  tmbIIj  obUTced  bj  Invcstlgalora  have  be«u  due  to  ebaaee  oaineidencM  of  the  iodido 
IrwlBCDl  with  InoroaM  of  tbe  leaul  eioretloDi  from  olbor  caom.  IIo  rwotaaiwiU  wpedftny 
gemerat  nutmnjt,  and  wnSrnia  to  aome  extent  Ui*  MMrtloM  at  Todewbi,  liui  tbtl 
Imnum  renarkably  lead  eliniscUoo. 


ASTRUfQENTS. 


4» 


Toluablo  in  tho  treatment  of  chronic  lond- poisoning.  The  bath  should 
be  given  (Dr.  A.  Eulonburg,  Deutsch.  Arck.  /.  Klin.  Med.,  Btl.  iiL 
p.  506)  in  a  wooden  tub,  two  or  thrco  times  a  weok,  and  dhould  con- 
tain six  or  seven  ounces  of  the  snlt.  The  pationt^  during  the  half-hour 
of  hia  continuance  in  it,  Hhould  bo  from  time  to  time  well  rubbed 
with  a  coarse  towel.  On  coming  out  he  in  to  bo  thoroughly  washed 
with  warm  soapfiuds.  The  dose  of  the  iodide  should  be  fVom  fifteen 
to  twcnij  grains,  administered  nf\er  meals,  in  dilute  solution.  A 
case  is  reported  in  the  London  Lancet,  1876,  ii.  53,  in  which  galvanic 
baths  were  used  succeaaftilly,  the  patient  being  placed  in  the  bath  and 
the  positive  pole  of  a  twenty-eight-coll  battery  applied  to  the  nape  of 
tho  nock,  tho  negative  to  tho  feet.  "When  sovero  eorobral  symptoms 
arise,  treatment  is  of  little  avail,  and  should  bo  largely  expectant.* 
In  cases  of  I  cad-poisoning  in  which  tho  symptoms  resemble  those  of 
acato  poliomyelitis  I  have  used  ascending  doses  of  strychnine  with 
most  extraordinary  results,  rapidly-deepening  pamlysis  being  almost 
at  once  controlled.  It  ia  essential  that  the  strychnine  bo  pushed  to 
tho  point  of  syBtomic  intolerance.  It  is  best  to  administer  it  by  the 
mouth,  or  if  used  hypD<IcrmicalIy  it  should  be  given  at  least  twice  m 
day.  It  may  possibly  prove  of  value  in  othor  acute  forms  of  Icad-palay., 
Tho  local  use  of  electricity  is  exceedingly  important  to  restore  the 
lost  function  of  nerve  and  muscle.  When  tho  faradic  current  elicits 
a  response,  it  should  always  be  employed ;  but  in  some  cases  (Mcyor'l 
.RectricUjf,  New  York,  13G9,  p.  284)  the  contiuued  current  retains  its 
power  afler  the  induced  has  lost  all  its  iidluunce.  Tho  rulo  is  always 
to  apply  that  current  which  causes  contraction ;  if  both  fail,  the  con- 
tinued current  should  bo  used,  tho  poles  being  reversed  at  intcn'als 
of  four  or  five  seconds.  The  electrical  sdancea  should  bo  tri-wuekly, 
each  lasting  about  fiAeen  minutes,  and  they  should  be  persovcrod  in  foi 
months.  I  have  soon  groat  improvement  in  a  case  which  for  tho  first 
four  months  yielded  no  resulta;  indeed,  long  after  voluntary  movement 
bad  in  great  moasuro  returned,  no  form  of  electricity  would  cause  con- 
traction of  the  affected  mnscles.f 


*  It  nemi  danbtftil  whctlier  the  ralphar  h*tbn  n^llj  aitl  rlimlnalion,  bat  I  bare  Mrtalnlj 
K«n  good  follow  their  ut«.  It  bu  b««ii  denied  that  the  todii*  mu  ;  but  euej  are  reported  ia 
nhieh  laad  iru  noi  In  the  urine  b«fbr«,  uid  wmm  Kfter  the  ftdnilni*tr»tioii  ot  tho  dnig  (mo 
Hril.  il*d.  Jaurm.,  IMO,  IL  lO.M).  Moreover,  Dr.  J'thn  Manbull  [  Tktmp.  Gat.,  Ir.  97)  hu 
■bowD  bj  aotJkl  axp«rime&t  thAt  potsMfam  iodide  in  lotntvoD  bM  an  aetloD  on  the  Enaclubl* 
SKrboBate  anrl  |iho*|itaKle  of  la«d,  with  the  foruiatJin  at  ■  eoluhle  lead  compound,- — doahlv 
Iodide  of  lead  and  potoulum ;  and  therefore.  If  lead  taken  Into  the  fjttem  be  depoiited  la 
the  tieauea  ae  insoluble  earbonate  or  phnapbate,  Ibcae  lalUir  oompoundi,  on  the  admlnUtr^- 
tioB  of  polMBinia  Iodide,  will  be  doeonpowd,  with  the  produrtlon  of  ■  nlnbla  lead  cotnpou^ 
■ad  ouMnqnantlj  n  more  rapid  alIintiiatM}&  of  the  lead  wUl  ooour. 

t  Prol'eM<>rM.B«iBmoIa(i7Hf/.  .leail.  tfr  Jir/<^.,  sivili.,  1903)  oUlmi  that  ebroabe  ptonibUn 
wn  b«  randil;  rared  bj  the  ellraioatloa  of  tho  moul  from  the  oriDe  nader  the  Influence  of  ft 
flOOllajit  gklrauic  eurranU  lie  appliei  tbe  pMUive  pole  ngion  the  toopM  and  the  negatlre 
pole  orcr  Ibe  rogiea  of  the  ItldDeji  r<»r  a  wbtlo;  later,  plac««  the  poeilive  pole  npon  the  eldee 
of  Chn  vertobrol  eolumn  and  the  nefaUve  pole  upon  the  obdoneo,  keeping  op  the  appliontMn 
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Phtsiolooical  AcnoN.^Thc  Bymploms  of  acute  I cjid -poisoning  ar« 
chicfij'  duo  to  ite  1oc:lI  irritant  action,  hut  thoeo  of  chronic  poisoning 
are  of  widor  gigniiicanco.  How  tho  lead  19  absorhcd  to  produce  them 
is  aneertaiD, — prohablj*  as  an  albuminate.  All  the  eomponnda  of  load 
and  albumen  oa  yot  discovered  by  tho  chemist  are,  however,  prooipi- 
tatod  b}'  alkaline  cnrbonntes,  and  cannot  thcreforo  exist  in  the  blood. 

Tho  symptoms  of  chronic  Icad-intoxication  to  bo  accounted  for  are 
tho  colic,  the  antcmia  and  wastinj^,  tho  palsies,  aod  tho  rare  cases  of  ecro- 
bral  symptoms  or  of  kidncy-dcgencration.  In  cxplainioj^  thom  wo  aro 
chiefly  iudobtcd  to  tho  reaearches  of  Dr.  Ernost  Uarnack  (^Archiv  f. 
Experim.  Puth.  v.  Pkarm.,  1S78),  who  employed  tho  compound  of  load 
and  othyl,  first  discovered  by  Loewig.  Whoa  this  is  injoctod  into 
animala  in  largo  quantities  it  causes  a  rapidly  fatal  train  of  symptoma 
evidently  duo  to  the  action  of  tho  compound  itself.  When,  however, 
tho  introduction  into  the  system  has  boon  slow,  a  chronic  poisoning  is 
produced  by  tho  lead  tiot  fVco  in  the  blood  and  tissues. 

XTndcr  theso  circumstances  a  constant  tiymptom,  in  both  doga  and 
rabbits,  is  diarrhcca,  duo  to  a  violently  increased  peristalsis,  with,  in  iho 
dog,  occasional  attacks  of  colic.  As  both  the  diarrhtea  and  tho  oxces- 
sive  peristalsis  are  arrested  by  atropia,  they  are  probably  the  result  of 
an  action  upon  the  intestinal  gangHa.  The  colic  in  man  is  probably 
due  to  tho  excitement  becoming  so  intense  as  to  cause  spasmodic  con- 
traction of  the  muscular  coat  of  the  int«fltino  and  consequent  arreet  of 
perisJaUis,  obliteration  of  tho  intestinal  lumon,  and  constipation.  If 
such  be  the  case,  largo  doses  of  belladonna  should  at  onco  give  relief. 
Dr.  Hamaek  found  that  in  dogs  the  lead  othyl  produces  violent  ox- 
citcmont,  with  chorea,  convulsions,  etc.,  evidently  duo  to  an  exciting  or 
irritant  action  upon  tho  ccrebnim.  and  belicvos  that  this  explains  the 
saturnine  cerebral  cases  sometimes  seen  in  man. 

The  chief  eymptom  of  tho  poisoning  in  iVogs  was  a  progressive 
palsy  of  muscular  origin.  Tho  muscio  booamo  exhausted  on  repeated 
galvanization  much  more  rapidly  than  is  normal,  and  aHcr  death  was 
incapable  of  undergoing  comploto  post-morlom  rigidity.  The  peripheral 
nerves  appeared  to  have  escaped  entirely.  Tho  heart-muscle  uhared 
the  fat(*  of  the  voluntary  muscles.  Tho  muscular  action  of  the  poison 
was  excessively  pronounced  in  rabbits,  but  was  feeble  in  dogs  and  cats. 
Different  results  have,  however,  been  arrived  at  by  Dr.  H.  von  Wyss 
(  KircArtic's  Arch.,  Bd.  xcii.),  who  found  that  the  lofts  of  reflex  activity, 
etc.,  in  the  frog  was  cot  prevented  by  tying  an  artciy  bo  as  to  protect 
the  leg  from  tho  poison,  and  that  tho  protected  musclo  lost  its  power 
of  responding  to  electrical  stimulation  Just  as  fast  as  did  the  one  reached 
by  tho  lead.    Ho  concludes,  therefore,  that  the  paralysis  is  of  centric 

tor  flr*  lo  tventf  iningtn  «M!b  dk/,  mtog  k  onmnt  ttota  one  hBitdred  to  imv  liiiadrvd  Knd 
flfty  mIU[aiDp&r««.  U«  ftflrmi  tM  in  c»*«  Is  whieb  do  iMd  omld  b«  fouftd  In  lb«  nriiM 
kfter  thr«e  or  funr  daji  ot  trMlncDt  tba  ImA  mmM  ba  rMdilj  d«lMted  uil  tbM  Iti  ^ikolllj 
■gndflsll;  dumuad. 
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origin.  Caroi  is  stated  to  have  proved  that  lead  exerU  an  irritant 
influence  upon  the  pcriphoral  branches  and  gangUooic  centres  of  the 
pneumoj^strio  {Qaz.  IIcbtJ<m.,  18S3,  552;  from  Gazzetta  degli  Ospitaiiy 
March,  18S3). 

The  pulse  in  lead-colic  is  usually  very  hard  and  tonao.  Sphygmo- 
grapbic  studies  made  of  it  by  August  Frank  (Deutsch.  Arch.  Klin.  Med., 
rvL  422)  and  Emeat  Bardenbewcr  {BtrUn.  Klin.  Wochensckr.,  1877,  126) 
have  bocn  thought  to  indicate  a  condition  of  geaerol  arterial  spasm, 
and  have  given  rise  to  the  very  improbable  theory  that  the  colic  ia 
caused  by  intestinal  anaimia  iVom  vuso-motor  contraction.  Barden* 
hewer  found  that  hypodermic  injections  of  pilocarpine  relievo  aimul* 
taneousty  the  pulse  and  the  colic,  precisely  as  Hamack  discovered  that 
atropine  docs.  Hamack,  however,  found  that  in  rubbit^  and  dogs  the 
lead  ethyl  has  no  action  upon  the  circulation  except  by  direct  influence 
on  the  cardiac  muscle,  and  that  It  doett  not  produce  va»o-motor  epasm. 
He  ia  probably  correct  in  believing  that  the  pulse  of  load-colic  is  due  to 
an  overfulness  of  the  blood-veesels  produced  by  an  expulsion  of  the 
blood  from  the  intestines  by  the  severe  npaam  of  thoir  coats.  Accord- 
ing to  the  researches  of  Ellenberger  and  Hofbietstcr,  In  tho  shoop  toxic 
doses  of  lead  greatly  depress  tho  elimination  of  nrca. 

The  follo^ving  preparations  of  lead  are  official  ia  the  United  States 
Phannacopceia: 


PLUMBI    OXIDUM-LEAD  OXIDE.     U.S. 

^XAharge,  which  is  prepared  by  blowing  air  through  melted  lead, 
oecDTB  in  small  yellowish  or  orange-colored  Pi-ales,  which  arc  insoluble 
io  water  and  alcohol,  but  are  soluble  in  acetic  or  dilute  nitric  acid  and 
in  worm  solution  of  the  fixed  alkalies.  It  ia  rarely  used  as  a  desiccant 
astringent  powder  for  ulcere,  but  its  cliief  employment  in  medicine  is 
as  tlie  basis  of  the  following  prcpanitions: 

Emplantmm.  Plumbi,  or  Lead  Plainer,  U.S.,  is  made  by  boiling  lith- 
arge, olive  oil,  and  water  together.  Glycerin  ia  set  free,  and  tho  oleo- 
margarate  of  lead  is  formed.  Load  plaster  occurs  in  grayish,  cylindrical 
rolls,  which  become  adhesive  at  the  temperature  of  the  body,  and,  spread 
upon  kid,  is  gnmotimcs  used  as  a  protc-ctive  to  parts  exposed  to  pressure, 
or  to  anperflciat  ulcers  or  abrasions.  Emph^rum  JtesintR,  or  Jftcsin 
^  U.S.,  or  adfusive  or  sticking  plaster,  is  made  by  incorporating 
In  with  lead  plaster,  and,  spread  upon  linen,  is  mneh  used  in  surgery 
for  mechanical  purpoeo3,  Emplastrum  Saponis,  or  Soap  Flastcr,  U-S^ 
is  made  by  the  addition  of  soap  to  lead  plaster.  It  is  employed  chiefly 
_»B  a  protective. 

FLUMBI  ACSTAS— LEAD  ACETATE.  U.S. 

Sugar  of  had  is  made  by  the  action  of  acetic  acid  upon  litharge,  or 
upon  sheets  of  lead  exposed  to  the  air.  It  occurs  in  transparent,  acicu- 
\ar,  often  aggregated,  crystals,  of  a  sweet,  styptic  taste.     It  is  soluble 

82 


498 


OEyERAL  REUBDIBS. 


in  water,  to  which  it  usunlly  imparts  a  slight  milklnosa.  From  its  solu- 
tion it  is  precipitaiod  black  by  sulphuretted  hydrogen,  white  by  solublo 
Cttrbonatca,  dilorides,  and  sulphatee,  and  bright  yoUow  by  iodido  of 
potassium.  It  is  also  iucumpatiblo  with  the  mucilage  of  slippery  elm, 
but  scarcely  so  with  that  of  flaxseed  or  of  pith  of  sassafVas. 

TnEnAi'EUTics. — ^A  solution  of  acetate  of  lead  is  used  very  largely 
in  acute  external  inflammations  as  a  sedative  and  astringent  lotion. 
Although  chomicftUy  iucoraputible,  it  is  fi^cquently  combined  very  ad- 
viintagoously  in  these  cases  with  opium.  As  a  too  concenlruted  solution 
acts  as  an  irritant,  the  strength  for  use  on  the  skin  should  not  exceed 
ton  grains  to  the  ounce.  In  diseases  of  the  eyo  it  is  condemned  by 
oculists,  because  when  there  is  any  abrasion  of  the  comoa  it  is  very 
prone  to  deposit  an  opaque  film. 

luternaliy,  acetate  of  lead  has  boon  employed  very  largely  in  hemor' 
rhage .-  indood,  Professor  George  B.  Wood  commends  it  as  the  most 
valuable  of  all  astringents  in  hamoptysis  (^Therapeutics,  vol.  i.  p.  158). 
I  think  it  is  now,  however,  rarely  given  for  this  purpose.  Its  chief  uso 
at  present  is  in  diarrhoea.  On  account  of  its  sedative  properties,  when 
the  puri;'og  is  attended  with  inflammation  it  is  the  most  serriceablo 
of  all  the  astringents ;  and,  owing  to  the  promptness  of  its  action,  it  is 
also  very  vulunblc  in  ea^es  with  profuse  serous  dischargee.  In  dysentery 
it  is  veiy  useful  whenever  the  discharges  have  become  copious.  The 
dose  is  from  two  to  five  grains,  always  in  pill,  repeated  pro  re  ndta. 


LiQuoa  Pldmbi  Subacctatis,  U.S. — The  Solution  of  Lead  Subacetate^ 
or  Qoularda  Extrad,  as  it  is  sometunes  called,  is  a  colorless,  limpid 
liquid,  of  a  sweetish,  astringent  taste.  It  is  made  by  boiling  lithai^e 
in  a  solution  of  acetate  of  lead,  and  has  an  alkaline  reaction.  When 
exposed  to  the  air,  It  rapidly  absorbs  carbonic  acid  and  doposita 
carbonate  of  lead,  the  neutral  acetate  being  left  in  solution.  In  its 
action  upon  the  human  organism,  Goulard's  extract  rosomblos  very 
closely  the  simple  acetate  of  lead;  but  it  is  never  nsod  internally. 
Externally,  it  is  a  favorite  application  in  cases  of  sprains  or  bruises,  as 
well  as  in  superficial  inflammation.  For  this  purpose  it  requires  dilu- 
tion, and  from  a  fluidounce  to  four  fiuidounces  of  it  may  bo  added  to  a 
pint  of  water.  When  used  upon  a  raw  surface,  the  strengtli  should 
not  be  BO  great.  A  sedative  poultice,  which  is  very  highly  rocom- 
mended  by  some  physicians  in  the  early  stages  of  inflammation,  may 
bo  made  by  saturating  crumbs  of  stale  bread  with  Goulard's  extract 
diluted  with  four  to  six  times  its  bulk  of  water.  This  poullico  must 
be  applied  cold.  The  ofl^cinal  Liquor  Plumbt  Subncetatis  Lilutus,  or 
Diluted  Solution  of  Subaootate  of  Load,  is  of  the  strength  of  three 
parts  in  a  hundred.    It  Is  too  weak  to  be  of  much  value. 

pLtrxBi  Cabbonas,  U.S.,  or  Lead  Carbonate,  is  a  heavy,  white,  taste- 
leas  powder,  insoluble  in  distilled  water,  bat  slightly  soluble  in  water 
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contnining  cnrbonio  acid.  It  is  used  solely  as  an  oxlomal  sodativo  ap* 
plication.  Kulibod  up  with  liosccd  oil,  it  contititutca  whitoload  paint, 
and  in  this  form,  or  in  that  of  the  ointmont  ( Unguentum  Plumbi  Carho- 
natiSf  U.S.),  it  is  a  most  cfBoiont  drossing  for  fresh  burns.  Caro  must  be 
taken  in  its  use,  bowovcr,  when  a  largo  surface  ia  iQTolvod,  as  load-colio 
has  boon  caused  by  its  absorption. 

Plumbi  Nitras,  TJ-S^  or  Lead  Nitrate,  occars  Jn  white,  nearly 
opaqno,  octihodral,  very  heavy  crystals,  soluble  in  two  parts  of  water 
at  59"  F.,  and  in  0.75  part  of  boiling  water ;  almost  insoluble  in  alcohol. 
It  is  used  chiefly  as  a  disiiifedant.  Dissolvod  in  water,  it  forms  i>- 
doye>\'s  Disinfectant  Solution.  It  acta  by  decomposing  the  anlphurcttod 
hydrogen,  itself  being  converted  into  a  lead  sulphide.  It  is  said  to 
attack  aciivcly  the  soldering  of  pipes  (Report  on  ITi/giene,  U.  S.  Navy^ 
1879).  Its  chemical  reactions  uro  similar  to  those  of  the  acetate,  fVom 
which  it  may  bo  distinguished  by  a  mixture  of  it  and  fiulphuric  acid 
striking  a  red  color  with  morphine.  Lead  nitrate  is  frequently  used 
in  onychia  maligna.  The  dead  port  of  the  nait  should  be  cut  away,  and 
the  powdered  nitrate  thickly  sprinkled  over  the  surface;  after  a  few 
days  the  slough  separatee,  leaving  a  clean  surface,  upon  which  the  new 
nail  usually  s<>on  forms.  Sometimes  more  than  ooe  appltcaliun  of  the 
remedy  is  required. 

BISMUTHUM-BISMUTH. 

The  metal  bismuth  is  never  used  iu  medicine  in  its  umplo  or 
metallic  form. 


BISMTJTHI    SUBCARnONAS-BIS.MUTn    SUBCARBONATK.     VS. 
(BiO,CO„nO— 2Bi,0,C0„H,0.) 

A  white  or  yellowish-white  powder,  tasteless  and  odorless,  totally 
insoluble  in  water,  soluble  with  effervescence  in  dilute  nitric  acid. 
BisMUTBi  SrBNiTRAS,  or  Bisutrrn  SoBwrrttATK,  U.S.,  is  a  henry  white- 
powder,  odorless,  with  a  faint  acid  taste,  and  a  decidedly  acid  reaction 
wbcu  applied  to  moisleued  litnms-papor,  almost  insoluble  ta  water,  solu* 
bio  without  effervescence  in  nitrio  acid.  The  official  processes  for  the 
preparation  of  these  salts  are  too  complicated  for  discussion  in  a  work 
like  the  preeent,  the  object  of  the  various  stages  being  to  get  rid  of 
arsenic,  which  contaminates  nil  the  bismuth  ores  of  Europe.  Of  Into 
years  the  South  .\merican  bismuth  bus  been  introduced  into  commerce, 
and,  aa  it  contains  no  arsenic,  commni'cial  bismuth  preparations  are 
no  longer  contaminated. 

pHrsioi-ooicAL  AcTio.v. — The  actions  of  tho  subnitrate  and  of  the 
Bubcarbonate  of  bismuth  are  so  exactly  similar  that  they  can  practically 
be  considered  as  one.  Orfila  and  others  of  the  older  observers  attributed 
to  bismuth  violent  irritant  properties,  reporting  severe  symptoms  and 
even  death  after  its  ingestion.    These  results  were^  however,  due  not  to 
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the  biamnth,  but  to  the  arsenic  with  which  it  was  contaminatc<I.    Tho 
Boluble  prepnrafions  of  bismuth  are,  it  is  true,  active  irritani  poisw* 
(see  BisucTHi  Cithas),  bnt  tbo  insoluble  eubcarbonate  and  subnitniio, 
when  pure,  have  practically  no  ii-ritant  influence.   It  waa  formerly  deniwl 
that  ibey  are  dissolved  at  all  in  the  alimentary  canal,  but  it  is  nov 
certain  that  they  are  vary  slowly  abgorbed,  and  as  slowly  eliraloBUvI, 
llarnnck  affirms  {ArzneimiUclkhTe,  1883,  p.  333)  tbat  tbo  metal  has  b«n 
found  by  Orfila  in  iho  liver,  spleen,  and  urine,  and  by  I/ewnld  intho 
milk.    M  M.  Bergerot  and  Mayon^on  {Journal  de  CAnaiomie^  1873.  p.  2^2) 
state  thai  wbon  (he  eubnitrat*  of  bismuth  isndministorod  the  racial  can 
always  be  detected,  after  a  few  hours,  in  tbe  urine.    They  hare  al» 
discovered  it  in  the  serous  esudation  of  dropsy,  and  have  proved  tlui 
wbon  a  few  grains  of  the  salt  mentioned  are  given  to  rabbits,  in  fmm 
twenty  to  thirty  minutes  it  can  be  found  in  the  urine,  kidneys.  Rpleen. 
blood,  and  muac-lcs,  and  even  eight  days  after  the  ad  minis  Ira  t  ion  cio  be 
detected  in  nil  tbo  tissuoe.     Five  days  after  the  exhibition  of  a  grannie 
of  the  subnitrato  to  a  roan,  they  found  traces  of  the  metal  in  ibclirer 
and  kidneys;  but  tbo  anal^'^ia  of  the  body  of  a  woman  doad  aixtr-l*c 
days  after  the  in<;;c3tion  of  two  grammes  yielded  only  negative  ranllA. 
Professor  K.  S.  "Wood  also  has  detected  bismuth  in  the  urine  four  vv^ 
after  its  last  exhibition  {Tranx.  Amer.  Neurolog.  Assoc.^  1883,  p.  23). 

The  discovery  by  Theodore  Kocher  (  Volkmann's  KUniacher  Fortrfj^ 
2fo.  224)  that  the  most  insoluble  bi«muth  preparations  are  actiT 
antiseptic  led  to  tbeir  use  in  Burgory.  and  to  the  tUrther  discover}'  I 
when  applied  in  veiy  large  cjuanliliea  to  extensive  wounded  «arl': 
they  are  capable  of  yielding  so  much  bismuth  to  absorption  as  to  pro- 
duce a  poisoning,  which  is  chai'acterizcd  by  acute  stomatitis  wilh  ^h 
peculiar  black  discoloration  of  the  mucous  membrane,  utiually  beginninm 
upon  the  borders  of  tlie  tooth,  but  spreading  over  tbe  whole  mouth, 
fbllowed  by  an  intestinal  catan-h  with  pain  and  diarrhcen,  and  in  scrant 
cases  with  desquamativo  nephritis,  as  dhown  by  albuminous  urino  and 
epithelial  tube-casts.     (For  cascA,  see  Koi-ber,  ioc.  cit^  also  Professor 
Petereen,  Detitsches  Mid.  IVocfi^Mchr.,  June  20, 1883.) 

Tbat  bismuth  is  capable  of  acting  as  a  poison  in  the  lower  animals 
has  been  abundantly  proven  by  tbo  experiments  of  F.  Balder  (CompL- 
Hend.  Soc.  d.  Biotog.,  Paris,  1S8D)  and  of  P.  Dalche  and  E.  Villejean 
(Bait.  Qen.  de  The'r.,  Ivii.,  1888),  which  show  that  whether  given  by  ibc 
moulb  or  hy]iodfcrmicaIly,  repealed  largo  doses  of  it  produce  gradual 
failure  of  strength,  a  peculiar  titomutitii*,  and  evidences  of  gnatro-intes- 
tinal  irritation,  with  death  ft''}m  exhaustion.  Balner  states  that  the 
Btomatiiis  which  it  causes  differs  from  the  atoinatilis  of  ptyalt<>m  in  thft 
tondoucy  Co  rapid  gangrenous  change;  and  also  that  Iho  bismuth  is 
oliminatod  witli  the  t^aliva,  bile,  and  urine^  but  has  a  distinct  tendency 
to  accumulate  in  the  tissues. 

Therapeutics. — When  brought  in  contact  with  the  mucous  mcm- 
b''anes,  the  insoluble  preparations  of  bismuth,  by  virtue  of  their  weight, 
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tend  to  adhere  and  to  act  as  protoctiros ;  tbcy  also  exert  an  aotisepUc 
influence,  and  by  their  slow  absorption  produce  a  persistent, — peculiarly 
persistent-, — sedative,  astringent  action.  They  are,  theroforo,  of  gwat 
service  in  the  ti-catnicnt  of  irritations  and  inflammutions  of  tbotto 
mucoits  membranes  with  which  they  can  be  brought  in  eontucl.  Thus 
they  arc  useful  to  allay  vomitinfj  di}|>endent  upon  gastric  irritation.  la 
simple  neuralgic  gastric  pain  following  eating,  o»(pecially  when  occuiring 
in  feeble,  badly- nourished  eubjccts,  bismuth  is  often  of  great  servico  ; 
and  even  in  carcinoma  it  may  palliate  by  alleviating  pain  and  vomiting. 
In  pyrosis  il  is  somclimeii  auccessful ;  in  gastric  and  enteric  catarrhs  il 
is  a  standard  remedy.  In  simple  diarrh(ea  of  irritation,  and  in  the 
chronic  diarrhoea  of  camps,  the  bismuth  preparatiims  are  often  very 
efficient;  and  in  the  chronic  bovsd  complaints  of  children,  cspocially 
as  sccQ  in  the  summer  season,  given  with  pepsin,  Ihey  are  almost  in- 
valuable. Bismuth  is  a  vary  valuable  topical  remedy  in  the  treatment 
of  mucous  inflammations  aurl  of  ulcers  to  which  il  can  be  applied 
directly.  Thus,  in  the  beginning  of  a  gonorrhcea,  the  injection  every 
two  hours  of  a  mixturo  containing  twenty  grains  of  bismuth  to  the 
ounce  usually  brings  immediate  relief  j  in  a  similar  way  il  may  be  em- 
ployed  in  kucorrhxa  and  In  acute  coryza.  In  Germany  it  has  been  to 
some  extent  employed  as  a  snrgtcal  dressing. 

Admisistratiox. — In  order  to  get  the  best  attainable  results  iVom 
the  use  of  subuitrate  of  bismuth  it  is  nccesaary  to  vary  the  dose  aud 
method  of  administration.  In  stomacbio  affections  from  five  to  fifteen 
grains  may  bo  given  preferably  when  the  stomach  is  empty,  in  order 
that  the  bismuth  may  be  distributed  as  closely  as  possible  over  tho 
gastric  mucous  mombrano.  In  intestinal  diseases  IVom  fitloon  grains 
to  a  drachm  may  bo  exhibited  from  one  to  two  hours  after  meals  at 
a  time  when  tho  gastric  contents  are  cecaping  through  the  pyloi-us. 
Children  bear  proportionately  very  large  dosoe:  thus,  five  to  ten  grains 
may  be  given  to  a  two-year-old  infant. 

BiSMUTDi  CiTRAS,  U.S. — Tho  insoIublc  bismuth  citrate  is  not  used  in 
medicine,  but  baa  been  introduced  into  the  I'hurmacopwia  for  the  pro- 
duction of  the  soluble  Bismuthi  et  Ammonii  CitraSt  VB.  According  to 
Fcder-Meyer  (Inaug.  Ihiis.,  WQrzburg.  1870),  tho  bismuth  and  ammo- 
Hium  citrate  causes  in  rabbits  vio.etit  tremblings  with  diurrhon,  accom- 
panied after  large  doses  by  disturbance  of  the  sensibility  and  of  co- 
ordination,  tetanic  cramps,  altered  ix-spiration  (in  the  beginning  accel- 
erated and  superficial,  afterwards  becoming  slow),  continual  lowering 
of  the  blood -pressui'C,  and  death.  Tho  same  observer  noticed  in  chronio 
poisoning  similar  symptoms  with  albuminous  urine  and  after  death  fhtty 
degeneration  of  the  livor,  hearty  and  renal  secreting  structure.  Similar 
observations  were  made  by  Alory,  who  (Inaug.  Diss.,  Berne,  1883)  slates 
that  the  dcaih  in  mammals  is  tho  result  of  cardiac  paralysis,  and  that 
in  the  advanced  stages  of  chronic  poisoning,  when  the  blood-preasuro  is 
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very  low,  it  Is  not  ©levftted  by  Btiraulntior  of  the  splanchnic  norros  nor 
br  aapliyxia.  W.  St«infeld  {Arch.  f.  Exper.  Path.  «.  P/iarm.,  xx.  41) 
bos  obtained  in  the  trog  from  the  administration  of  Ammonio-citralo  nod 
ommonio-tArtrato  of  bismuth  peculiar  tremblings  of  the  Toluntary 
muscles  with  prolongation  of  contmction  upon  Biimulation  with  the 
galvanic  eun-ent,  and  slowing  of  the  heart's  boat,  aliw  afXar  Bufliolont 
dusuH  piirulyiiit)  of  iiorved  and  muscles;  odects  which  he  altiibutud  not 
to  the  bisiiiuLh,  but  to  the  acids  of  thu  preparaliuiis.  He  slates  that  the 
proper  symptoms  produced  by  the  iiiut:i]  only  appear  aA,er  sonio  houi-i«, 
and  eoutiist  of  motur  excitement  wtlh  rel1u!C  cries  whi(.'h  are  duo  tu 
irritation  of  the  luudulla  ubiungata.  In  auutelj*  puisouod  muminaU  ho 
noticod  vomiting  aud  purging,  convulsious  with  luss  of  jxiwor,  slowing 
of  the  pulse,  aud  sinking  uf  the  blood 'pivssure,  believed  by  him  to  bo  all 
of  cemrio  origin.  lu  chronic  poisoning  there  was  loss  of  certainty 
of  movement  with  cardiac  dcprcasion  tbilowod  by  incroasing  paralysis, 
vsunlly  ending  in  death  without  convulsions.  In  his  studies  upon  ab. 
sorption  and  elimination  ho  found  that  the  ammonio-citralea  and  am- 
mo nio-taitrat^s  are  quickly  eliminated  tiirough  the  kidneys,  so  that, 
as  n  rule,  after  fVom  ton  to  fifteen  hours  they  can  m  longer  be  found  In 
the  blood,  tissues,  or  urine. 

Therapeutics. — I  know  of  no  serious  poinoning  in  man  by  the  am- 
monio-citratc  of  bismuth,  but  it  is  undoubtedly  capable  of  acting  as  a 
violout  gastro-intostinal  irntant.  It  has  none  of  tho  peculiar  properties 
wtiich  grow  out  of  tho  insolubility  of  tho  subnitrate,  but  is  more  as- 
tringent, and  has  been  employed  to  some  extent  in  doses  of  five  grains 
in  efironic  diarrhasa  and  in  tho  acute  diarrhceaa  of  relaxation.  It  should 
bo  administered  in  a  dilute  watery  solution,  repeated  every  three  to  six 
houre  pro  re  nata. 

OERn  OXALAS.    U.S. 

Cerium  oxalate  Is  a  white  powder,  insolcble  in  water,  alcohol,  and 
ether,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  medi- 
cine quite  largely  for  the  relief  of  vomiting,  especially  when  dependent 
upon  pregnancy  or  other  forms  of  vterine  disturbance.  Its  action  on  tho 
economy  has  not  yet  been  made  out,  but  it  may  be  tried  with  some 
hop©  of  success  in  cases  of  norvoos  or  dyspeptic  vomiting.  Tho  doso 
is  one  to  throe  grains,  In  pill,  three  or  four  times  a  day. 


ZINOUM— ZINO. 

Zisci  StTLPHAS — Zinc  Sulphate,  TT.S. —  White  Vitriol  occurs  in  irregu- 
lar while  masses,  the  pure  zinc  sulphate  in  minute,  transparent,  four- 
sided,  prismatic  crystals,  which  effloresce  slightly  in  dry  air,  and  are 
soluble  in  0.6  part  of  water  at  59*  F.,  and  in  0.2  part  of  boiling  water, 
also  Rohibic  in  about  three  parta  of  glycerin  \  iosoluble  in  alcohol.  The 
tast«  is  styptic  and  peculiar. 
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Tbbrapeutics. — Sulph&lo  of  z'lDO  is  in  weak  solution  a  Btitnulant 
Bstringunt,  in  coiiceut rated  form  an  ueLtve  irritant.  Taken  in  doacs 
of  thirty  grains  it  acts  as  a  prompt,  efflcicMit  mechanical  emetic.  In 
smaller  <loae8,  of  two  grainn,  it  m  eumettmcs  giveu  in  pills  aa  a  Httmu- 
lant  astringent  iu  chronic  diarrhaia  with  ulceration. 

ToxicoLuuv. — Sulphalo  of  ziiie  in  largo  tlosea  acta  aa  an  irritant 

poison,  producing  violent  vomiting,  coUcky  pains,  diarrhcBO,  prostration, 

•tc    The  flyraptoms  which  it  eauaes  are  almost  identical  with  those 

piYKlueod  by  the  corresponding  salt  of  copper.     Alkalies  uud  their  tar- 

bonatos  ore  tho  chcinienl  antidotes  to  it,  producing  insoluble  precipi- 

lat«a.     Eggs  and  milk  sliould  also  be  exhibited,  and  the  syiuploms 

treated  as  Lboy  arise.    Chronic  ziuc-poisoning,  If  it  really  exists  at  all, 

is  very  rare,  aud  the  metal  scoius  (o  be  usud  with  impunity  iu  cooking- 

atonsils.     Dr.   Schlockow,  however,  affirms  {DeuUches  Med.  Wochtn- 

zehrifty  1879,  208)  that  zinc-smelters  randy  live  to  he  over  forty-five, — 

dying  sometimeH  with  catarrh  of  the  bronchial  or  alimcntar}'  mucous 

tQorobranes,  or,  in  other  eases,  of  a  peculiar  nen'ous  afTection,  which 

commenced  with  burning  superiicial  pains,  exalted  sensibility,  and  rofloz 

«otiTity  in  the  tegs,  and  afterwards  puts  on  stltl  more  cleoi'ly  the  feaU 

urcs  of  myelitis;  and  A.  Sacher  (^Dnrput  Thesis,  1893)  finds  that  intra- 

-T6D0US  injection  of  very  largo  doses  of  zino  salts  produces  paralysis  of 

t-he  voluntary  mosclcB. 

ZiNCi  OxiDCU  Venale. — Commercial  oxide  of  zinc  is  a  snow-white 
powder,  obtained  by  burning  tho  metal  in  the  air.  It  should  bo  used 
only  in  pharmacy.  Tho  pure  oxide  (Zinci  Oxmuu,  U.S.J  is  mado  by 
beating  the  carbonate  until  tho  water  and  acid  are  driven  ofT.  It  is  a 
jolio wish- white  powder,  insolublo  in  water,  but  soluble  without  cffbr- 
Teeconco  in  diluto  acids. 

Thkr.\pectic3- — Oxide  of  zinc  is  used  externally  as  a  mildly  astrin- 
gent, slightly  stimulant,  and  desiccant  application  in  efiin  diseases  and 
lo  vtcers.  When  given  continuously  in  small  doses  it  is  boliovod  to 
act  as  a  tonic  and  alterative  upon  tho  nervous  system.  It  has  also  been 
eommonded  as  an  astringent  in  chronic  catarrhal  diarrhoea  of  adults 
and  ini^nts,  and  has  been  largely  used  in  epilepsy  and  in  chorea.  The 
dose  is  one  to  five  grains.  Tho  ointment  (^U7\guentum  Zinci  Oxidi,  U.S. 
— one  part  to  four  of  benxoinated  lard)  is  especially  usoilil  in  cbronio 
eczema. 

Zisci  Cabbonas  pR.«ciPiTATr8,  U.S. — Precipitated  zinc  carbonate 
18  intended  to  replace  tho  old  impure  native  carbonate,  calamine.  It  ia 
made  by  precipitating  the  ziuc  sulphate  by  the  sodium  carbonate.  It  la 
a  white  powder,  closely  resembling  in  lis  medleaE  properties  zinc  oxide. 

Zmci  AoETAS,  U.8. — Zinc  acetate  ia  mado  by  the  action  of  acetic 
acid  upon  the  commercial  oxido  of  zinc.    It  occurs  in  white,  micaceous 
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crystals,  which  ofBorosce  in  a  dry  atmoephoro  and  are  very  soluble  in 
wator.  The  taste  is  osti'ingent  nnd  metallic.  The  ucotato  of  zinc  ro- 
Homblca  iu  its  phy&iulogical  uud  tlicnipcutio  qualities  tbo  fiulphutc,  but 
is  probably  eomowhat  less  uctivo.  It  is  chiefly  UHod  in  colI^TJa  (one  to 
two  graius  to  one  fluidounco),  aod  as  an  injection  (one  to  twouty  gniioa 
to  uao  fiuidoonco)  in  gonorrhuea. 

Caduidu  is  employed  in  medioino  to  some  slight  extent  in  the  Torm 
nf  tiB  sulphate,  which  is  stated  to  rosomMo  closely  the  sulphate  of  zine 
In  its  therapeutic  prupcrties.  It  has  boen  oppccially  used  ns  an  astnn- 
gent  stimulant  in  euUyna,  made  by  dissolving  half  a  grain  to  four  grains 
in  an  onnco  of  roae-wator.  Strangely  enough,  aomo  physicians  who 
have  employed  it  state  that  it  haa  ton  times  the  strength  of  the  ziao 
salt,  others  that  it  is  about  equivalent  to  ii. 


CUPRUM— COPPER. 

CPPRl  SULPHAS— COPPER  StTLPnATE.     U.S. 

Copper  sulphate  occurs  in  blue,  transparoni,  slightly  efflorescent, 
rhomboidul  prisma,  or  their  fragments.  It  dissolves,  at  59**  F.,  in 
about  2.6  pnria  of  water  and  in  U.5  part  of  boiling  water;  almost  in< 
fioEuble  in  alcohol.  With  ammonia  its  solution  pruci2>italos  a  bluish- 
white  oupric  hydrate,  which  rodissolves  when  an  excess  of  the  alkali  is 
added,  forming  a  rich  deep-blue  solution. 

PnrsioLooiOAL  Action.— In  very  dilute  solution  the  suJphato  of 
copper  acts  locally  as  a  stimulant  and  mild  astringent ;  in  a  moro  oon- 
contratod  form  it  is  an  irritant;  in  powder  it  is  a  very  mild  caustic, 
which  is  scarcely  capable  of  destroying  sound  tissue.  Taken  inlor- 
nally  in  very  small  amounts  and  continuously,  it  is  thought  to  have 
a  corroborant  iuauonco  upon  the  nervous  system.  Professor  Falck 
{Deutsche  Klinik,  xl,  185&)  has  found  that  the  sulphate  of  copper 
ucis  upon  pigeons,  dogs,  rabbits,  etc.,  as  an  iiritant  neurotic  poison. 
pruducitig  great  depression  of  teuipcrature,  with  progressive  general 
paresis,  ending  in  death,  apparently  from  failonj  of  respiration.  AVhen 
the  copper  salt  was  given  hypodermicaUy,  vomiting  was  not  produced  ; 
ulthough  when  it  was  exhibited  by  the  mouth,  emesis  was  very  violent 
and  pei'sistent.  In  doses  of  five  to  fil^uen  grains  it  acta  upon  man  as 
an  irritating  emetic,  and  in  larger  amounts  is  an  irritant  poison. 

TnEaAPEUTics. — The  chief  internal  use  of  sulphato  of  copper  is  as 
a  mechanical  emetic.  ^Vs  it  is  more  Irritating  than  sulphato  of  sine,  it 
acts  moro  rapidly  and  In  smalEor  dose.  For  the  same  reason,  however, 
it  Is  not  so  safe  as  the  white  vitriol,  and  cannot  bo  repeated  so  freely 
when  Its  action  falls. 

As  a  stimulant  and  astringent  It  Is  occasionally  administered,  in  ptU 
form,  in  chronic  diarrhoea  with  ulceration.  In  small  repeated  doses  it 
has  been  used  in  various  nervous  nifections  with  doubtful  advantago. 
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Tho  chief  ralua  of  tho  socallod  "  biue  stone"  is  as  ftn  external  sppli- 
catiun.  When  applied  in  solid  form  to  ulcers,  it  destroys  flabby  granu- 
lations and  exerts  a  powerful  oxettant  inHucnoo.  Its  solution  acta  more 
feebly,  and  is  wraotimos  employed  as  a  dressing  for  indolent  tiicerSy  but 
more  fWMjnontly  as  a  stimulant  and  alt«rant  to  mucoua  membranes,  aa 
in  granular  conjunctivitis, 

ToxicoLoor. — The  symptoms  of  acute  copper-poisoning  generally 
oomo  on  in  about  a  quarter  of  an  hour  after  the  ingestion  of  tho  poison, 
but  mny  bo  postponed  for  from  one  to  two  hours.  They  consist  of  vio- 
lent vomiting  and  purging,  accompanied  by  very  scvcro  colicky  puns. 
The  matters  vomited  are  greenish  or  bluiijh,  the  stools  glairy,  mucous, 
and  at  times  bloody.  There  is  a  very  strong  taato  of  copper  in  tho 
mouth,  and  of\on  constant  oxpoctoration ;  excessive  salivation  and 
bronchial  aocretion  are  slated  by  Galippe  {£tude  toxicol.  sur  la  CStivre, 
Paris,  1876)  to  bo  characloristic.  Death  may  occur  iu  a  few  hours, 
pnicadud  by  convulsions,  panilysis,  delirium,  ausslhesio,  and  other 
symptoms  of  great  nervous  disturbance,  seemingly  aa  the  result  of  a 
direct  action  of  the  poison  upon  tho  nervous  systvm.  Sometimes  a 
tendency  to  eyncopo  is  very  marked.  Tho  uritio  is  UHually  lusacncil  or 
sapprcascd.  Black  urine,  duo  tu  the  ptx'»cncc  of  hicmoglubiu  without 
unaltered  blood -corpuselus,  has  beun  noted ;  in  this  caso,  al^er  death  all 
the  ti^uos  were  found  stained  with  altunyl  blood,  and  eviduntly  de- 
struction of  the  blood  was  an  important  factor  in  the  fatal  result  (JV.  Y. 
Med.  liecordy  xri.  567) ;  fatty  degeneration  of  the  livor  was  also  found. 
If  the  patient  survives  for  twenty-four  hours,  jaundice  nearly  always 
shows  itself.  Al^r  this,  profound  depression  with  nervous  symptoms 
may  develop  and  end  in  death  ;  but  not  rarely  a  favorable  issue  resulta, 
in  which  case  the  symptoms  of  gastro-intostinni  indammation  with  fever 
develop  themselves.  In  tho  experiments  of  Ellenbergor  and  V.  UoP 
meistor  upon  animals,  hfemnturia  and  fatty  degeneration  of  tho  livoi 
woro  prominent  phenomena  {Arch.  Wissen.  Frakt.  ThierheHk.^  x.  228). 
Tho  copper  is  aaid  to  bo  eliminated  more  freely  with  tho  salivary  and 
intestinal  secretions  than  with  the  uriue  (Gaiippe,  loc.  cit.,  p.  41). 

Aa  the  action  of  tho  sulphate  of  copper  is  exceedingly  rapid,  any 
antidote  to  bo  of  avail  must  be  given  at  once  and  act  quickly.  MiUc 
and  eggs  are  almost  always  at  Iwnd,  and  are  the  mosteQlciont  antidotes. 
Ko  time  siiould  bu  lo«t  in  ttttoui]iting  to  separate  the  yulk  Axim  tho 
white  of  the  egg,  but  llie  egg  ahould  bo  broken  into  a  bowl  aa  quickly 
as  possible,  a  little  wnt«r  added,  and  the  whole  stirred  up  and  exhibited. 
Tho  dose  should  be  repeated  several  times,  CHpocially  when  there  is 
vomiting.  Soap  or  a  fixed  alkali  may  be  given.  The  yellow  pruisiate 
of  potash^  when  pure,  is  harinlusM,  and  precipitates  instantly  an  In- 
aolublo  compound  of  coppor  from  solutions  of  its  salt.  VThon  it  is  to 
be  had  in  time,  it  may  therefore  be  UHcd  aa  an  antidote  to  the  sul- 
phato.  Tho  treatment  of  coiijier- poisoning  arter  the  administration  of 
the  antidote  consists  in  meeting  the  indications  as  they  arise ;  opium 
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sbonld  bo  used  fVccly.  Whon  death  occurs,  the  results  of  gastro-inles* 
tinnl  inflamm.ition  nro  UBnally  found;  Fumetimoe  the  intestine  hM 
a  decided  bluish  tint,  and  occasionnllj  Bubmncoos  ocehjTnoacs  occur. 
Tn  exceptional  cases,  it  is  snid,  tboro  are  no  evidoncoe  of  inflaramatioD 
in  the  nlimont-nry  canal.*  Fatty  degeneration  of  the  liver  has  bcec 
noted  {N.  Y.  Medical  liKord,  xxi.  567). 

If  chronic  copper- poisoning  over  exist  among  workers  lu  the  motal, 
It  must  bo  very  rarely.  The  chief  symptoms  are  asserted  to  bo  "a 
coppery  taste  in  the  mouth,  giddiness,  pain  in  the  l)owcl-%  vomiting, 
occasional  diarrhcea,  and  waaiing  uf  the  body."  Dr.  Clapton  (^M&L 
Times  and  Gaz-,  Juno,  1S68)  baa  pointed  out,  as  characteristic,  a  green 
lino  upon  the  gums ;  this  was  also  observed  by  Professor  Taylor,  but  it« 
constancy  is  not  assured.  Thns,  a  groon  lino  was  found  on  the  teeth 
of  all  but  two  or  three  of  a  number  of  workers  in  the  metal  examined 
by  a  committoo  of  the  London  Climcal  Society  (^Transactions,  1S70,  p. 
13),  but  lliuro  was  no  lino  on  the  gums  of  any  of  them.  Although 
Dr.  Faulk  (^Deutsche  Klinik,  \x.  376)  assorts  that  the  habitual  use  of 
acetate  of  copper  producoa  progressiro  paralysis  with  faUuro  of  rospi* 
ration  and  death,  it  sccma  to  mo  clearly  established  that  small  quan- 
tities of  the  metal  can  bo  taken  into  tho  system  without  injury.  Both 
Galippo  and  Drs.  Burcy  and  Ducom  have  found  tho  metal  almost  with- 
out influence  upon  dogs  {Archives  de  Phi/sioi.  Iform.  et  Pathol^  1877, 
iv.  183).  fialippo  (Comptes-Rendus,  lxs.iiv.  718)  fed  himself  for  one 
month  on  food  containing  a  largo  amount  of  copper  without  cauaing 
any  symptoms  of  intoxication.  Further,  copper  is  habitaally  used 
upon  tho  continent  of  Europe,  especially  in  France  and  Bel^um^  in 
the  preparation  of  vegetables, — French  peas,  beans,  etc.,  owing  their 
attractive  color  to  their  treatment  with  copper,  which  can  bo  chemically 
recognized  in  them.  Tho  possibility  of  injmy  resulting  ftx>m  tbo  ose 
of  such  food  has  been  repeatedly  investigated  by  French  and  BclgiaD 
CO  mini  scions,  and  the  general  verdict  has  been  that  no  hanu  is  pro- 
duced. The  fact  that  twenty  millions  of  cans  of  thoeo  food-articles 
are  consumed  every  year,  and  that  after  thirty-six  yeiu^'  continuance 
of  the  custom  il  has  not  been  established  that  any  harm  la  dono,  is 
euffioient  in  itself  to  provo  that  the  vegetables  are  not  poisonous.  For 
an  elaborate  recent  discussion  upon  the  subject,  cousall  Bull,  de  VAcad- 
Roy.  de  Med.  de  Beige,  vols.  xix.  and  xx.,  1885  and  1886. 

Ctn>Bi  AoETAS. — Copper  acetate  is  in  deep-groou,  prismatic  crystals, 
yielding  a  bright-green  powder;  while  the  impure  subaccttUej  or  verdi- 


•  For  a  foul  cu«  of  ropestod  polMiiiiiE  by  eo]ip«r,  nitb  macili  iDftirtnation  of  nilom  to 
abvEaifld  cxpcrU,  •«•  La  Franc*  Mt^„  Sop'^mbur,  1S7 4,  ftbetrnetcd  ia  Hat/-  Ytnrig  Ctimy^- 
dimm,  Jbii.  I87A.  BuuracvetU  and  Yron  (  ¥rvu«  SeitKt\/iqut,  p.  SS9,  18H>  rannd  two  bn- 
dr«(l  KOd  nlnoly-flve  milllKramiue*  of  nialallio  onpp«r  In  the  lirAT  of  ft  WOinaB  wba  bad  UkM 
lh«  ubriodumaI  lulpkAt*  (brw  montb*  prnviuiuljr.  Miuute  quanlitiei  of  mppor  uUt  la  IhJ 
Dona»l  hamiA  bodj  (AW/.  Thiraj.,  zeiU.  SS). 
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gri»,  occurs  Jn  m&asea  of  a  pale-green  color,  which  aro  often  composod 
of  mionte  silky  orystnle.  IJoih  acetates  closolj  resomblo  tho  Bulphato 
in  physiological,  therapeutical,  and  toxicologieal  propoi-ticfl,  but  are 
leas  activo. 

ABGENTUM-STLVEB. 
ARQENTI   NITBAS— SILVER  KITRATE.     U.S. 

This  is  officially  prepared  I»y  heating  together  silror,  nitric  aoid, 
and  a  small  quantity  of  wator.  Tt  Is  a  heavy  anhydrous  salt,  ciystal- 
Using  in  translucent,  shining,  rhombic  plates,  and  having  a  styptic, 
exceedingly  metallic,  corrosive  ta<»te.  It  is  soluble,  at  51)"  F.,  in  0.6  part 
of  water,  in  twenty-six  parts  of  alcohol,  in  0.1  jiart  of  boiling  walor, 
and  in  fire  parts  of  boiling  alcohol.  HydrC'Vhloric  acid  or  a  soluble 
chloi-ide  thro^rB  down  from  its  solutiou  a  white  curdy  precipitate  wholly 
soluble  in  ammonia.  For  external  use  the  crystals  are  melted  and  run 
into  moulds,  where  they  hanlen  into  rnund,  grayish,  brittle  slicks,  about 
the  si£c  of  a  goosoquill,  and  having  a  radiated  crystalline  fracture. 
These  constitute  the  official  Arge.iUi  nitras  /usus.  As  only  tho  pure 
salt  will  make  well-formed  crystals,  the  impure  proJuots  ai-e  always 
manufactured  into  the  preparaLiona  just  named,  which  should  therefore 
not  he  employed  internally.  When  silver  nitrate,  either  in  substance 
or  Id  Bolulion,  is  exposed  to  the  conjoint  influence  of  light  and  of  even 
a  minute  portion  of  organic  matter,  it  turns  black,  and  is  converted 
into  an  inaolnble  substance,  which  has  been  believed  to  be  metullio 
silver,  hut  is  more  probably  au  oxide.  For  this  reason  the  white  stains 
which  it  first  makes  when  ajiplied  to  living  tiaiues  soon  blacken. 

PHrstoLoaiCAL  Action, — Nitrate  of  silver  coagulates  albumen,  and, 
vhoD  applied  in  its  pure  state  to  living  tissues,  act«  as  a  caustic,  coating 
them  over  with  a  white  almost  membranous  film.  Tho  cauetio  action 
is,  however,  not  a  deep  one,  because  penetration  of  tho  salt  into  the 
tiiwuos  is  soon  prevented  by  the  thick  and  tough  skin  or  stratum  which 
is  formed.  When  applied  in  a  dilute  solution  it  acts  as  an  astringent, 
coastringing  the  vessels  and  overcoming  relaxation.  Ita  local  action, 
however,  is  not  simply  that  of  an  astringent,  but  is  certainly  peculiar 
and  apparently  alterative  to  nutrition. 

When  taken  intoraally  in  sufficient  doso,  this  salt,  by  virtue  of  its 
corrosive  action,  Es  a  poison,  producing  gastro-entcritis  ;  but  it  al^  acts 
directly  upon  the  nervous  system.  Orfila  and  other  of  tho  earlier 
obsorvors  experimented  upon  it  by  injecting  it  dtix'clly  into  the  veins 
of  animals.  When  exhibited  in  this  way,  it  must,  by  coagulating  tho 
albumen  of  tho  blood,  produce  thrombi,  to  which  the  subsequent  symp- 
toms are  in  greater  or  leas  measure  to  bu  ascribed.  This  method  of 
experimentation  can  therefore  throw  but  Htttu  light  upon  the  action 
of  nitrate  of  iiilvcr  when  taken  into  the  tttomach. 

It  is  evident  that  in  the  tttornach  the  nitrate  of  silver  cannot  long 
maintain  its  integrity.    Dr.  Bogolowsky  has  found  (F'VcAouf's  Archiv, 
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xlvi.  413)  that  when  the  nitrate  is  wldod  to  a  peptone  it  ia  roadilj 
difisolvetl,  and  that  the  solution  formed  does  not  congulato  albiimon.* 
That  in  this  or  in  some  other  analogous  form  silver  is  absorbed  fa 
proved  by  its  having  been  found  in  various  internal  organs  and  by  the 
dtscoloration  which  follows  its  protracted  use.  When  it  is  exhibited 
for  a  long  continuous  period,  the  skin  often  acquires  a  poouliar  bluish 
elate  rolor,  which  may  become  very  dark,  and  in  docidod  cjwos  the  con- 
junctiva and  evun  llic  niucuus  niombi'uiic  of  the  mouth  are  involved. 
The  silver  is  found  in  all  the  lliuiues  of  thu  skiu  bulow  the  rete  ACal- 
pighiif  (Frommann,  Virchow's  Archiv,  xvii.  135;  Kiemer,  Archtv  d. 
Heilkunde,  xvi.  2iJ6,  xvii.  330;  Neumann,  Medizin.  Jahrbucher,  1877, 
369).  Professor  E.  Harnack  asserts  {ArzneimUteHehre,  1383, 410)  that  in 
all  rccJ>rded  cases  of  argyria  at  least  thirty  grammes  of  the  salt  have 
boon  takoa.  The  staining  of  the  skin  is  always  preceded  by  a  dark 
discoloration  of  tbo  mucous  mombrano  of  the  mouth  and  gums.  Both 
Heller  and  Orfila  failed  to  detect  silver  in  the  urine  of  animals  taking 
it ;  but  probably  it  is  eliminated,  though  slowly  and  in  very  email  quan- 
tities, by  the  kidneys. 

By  an  ebborato  scnos  of  exporimonts,  M.  Chas.  Rongot  {Archirte^  de 
Physioioyie,  July,  1S73,  p.  3dG)  has  shown  that  upon  all  animals  fh>m  a 
crab  to  a  dog  the  soluble  salts  of  i>ilvor  act  as  a  poison,  causing  in  mam* 
mals  vomiting  and  purging,  and  in  thum  and  tbu  lower  animals  violent 
disturbance  of  the  motor  functions,  an  Khown  by  paralytiis  and  coo- 
Tul.'^ions,  and  of  the  respiration,  ending  finally  in  duatb  by  aBphy.Yia. 
This  is  in  acconl  with  the  obsorratious  of  other  investigators.  HM. 
ilabutenu  and  Mourler  have  found  that  the  almost  instantaneous  death 
which  Charcot  and  Ball  first  noted  as  following  the  injection  of  a  large 
doso  of  the  nitrate  of  silver  into  the  veins  is  due  to  a  direct  paralysing 
influence  of  the  drug  upon  the  masclo  of  the  hoarL  M.  Rougot  has 
never  seen  this  form  of  death  follow  the  hypodermic  or  internal  ad- 
ministration of  the  poison,  the  heart  always  continuing  to  boat  for  a 
greater  or  less  length  of  time  aft«r  the  cessation  of  respiration,  and 
also  retaining  its  irritability. 

As  already  stated,  both  convulsions  and  paralysis  are  present  ia 
acute  argi/ria,  or  eilvor-poisooing.  The  convulsions  are  severe,  gooer- 
ally  tetanic,  and  according  to  liouget  are  plainly  reflex.  A  peculiarity 
noCod  by  llougot  is  the  persistence  of  the  convulsions  after  the  complete 
abolition  of  x'olimtary  movements.    M.  Curci  affirms  that  thoy  arc  due 


*  For  neeat  itodiMof  tfaU  eb&racttr,  wq  titdoro  Kcamkoii  (Im.  cit.),  tho  A.  tob  Pric* 
•teiD  (Btrlin  Klin.  IPorAni..  1877.  2«4^. 

f  In  ma  eUbomU  ftniy  of  lfa«  orgBiu  of  »  o«m  of  ftrfcrrU,  RIftmor  found  tli«  tilror  ia 
lb«  gluaiBruloi  of  tho  kidnof ,  tbi  iDtimK  of  tbo  korU,  Ilia  obortiid  jilesua,  ami  Lbe  ineHBlorlf 
f  iMidi.  He  beltero*  that  it  It  oeror  depoiitrd  Insido  the  coth,  but  in  lbe  oellular  tl»aer  Utd 
th»t  Ihi  illrer  prepanlloti  b  redueed  la  tbo  lBliwtia«4,  *ad  the  fine  psrtiolM  of  tbe  ailro. 
oHiriud  in  lUu  bLiroJ  hoiI  lymy\i.  0.  I.oew  {PjlUger't  Arehiv,  sxiir,  (ti>3]  eMerl*,  bnwerer, 
tbM  the  fUrer  la  depofkM  lafido  of  tbo  tcaal  endothelium  oelU,  aod,  %»  he  hu  foond  thai 
pn4B|)laaiii  hu  rtMluoing  juwon,  bolieret  that  tticMlrar  ia  nducwHa  theeelU  traiaaiolulloa* 
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to  excitation  of  the  motor  tract  ot  the  cord,  and  thiil  this  m  prQoodod 
by  a  similar  influence  upon  the  Bonsory  tracts  (London  Med.  Becord, 
1877,  p.  72). 

Tba  death  is  due,  in  nrgyria,  to  cessation  of  the  respiration  ;  Honget 
(loc.  eif.,  p.  351)  oven  states  that  be  has  witnessed  the  suspension  of  the 
latter  l\jnction  in  the  fVog  while  the  activity  of  the  reftox  movements 
was  much  beyond  normal.  In  the  dog  and  in  the  fUlI-grown  cat  tbia 
asphyxia  is  accompanied  by  an  outpouring  of  mucus  in  the  lungs,  pul- 
monary cungustiuu  and  oedema  being  found  on  post-mortem  examination. 
Two  theories  have  been  propounded  ns  to  ibo  cause  of  the  asphyxia : 
one,  that  it  is  eiimply  duo  to  tbe  choking  up  of  the  lungs  by  the  eougoB< 
lion  and  the  oxcos:»ivo  bticroUon  whoso  origin  is  aa  altered  state  of  the 
blood;  a  second,  that  both  the  asphyxia  and  the  lesions  in  the  lungs 
liavti  their  origin  in  a  diroct  action  of  the  poison  upon  the  norre-centros. 

Tho  first  view  has  been  especially  supported  by  Krahmer  and  by 
Jlabuleau  and  Mourier.  Unfortunately,  I  have  not  seen  the  original 
papers  of  these  physicians ;  but,  according  to  Kougot,  tho  basis  of 
ar^mont  of  Krahmer  is  simply  tho  ccthymoecs  which  ho  found  in 
liorsea  dead  of  tho  poison,  while  that  of  Itabutean  and  Uourior  is  tbe 
Huidity  of  the  blood  afler  death,  and  the  oxistenco  in  it  of  granules 
"which,  on  occount  of  their  solubility  in  ammonia,  woro  believed  to  be 
the  chloride  of  silver.  The  French  observers  were,  however,  almost 
«ertainlv  mistaken  in  their  belief  that  those  granules  were  chloride 
cf  silver,  since  ammonia  disdolven  baimatin  as  freely  as  it  does  the 
chloride. 

In  1864  Charcot  and  Ball  {Gazette  Med.,  1864)  made  a  aorios  of  ex. 
perimcnts  in  which  a  silver  salt  that  did  not  coagulate  albumen  waa 
injected  directly  into  tho  blood.  They  noted  not  only  tho  respiratory 
embarrassment  but  albo  that  tho  hinder  extromitios  wore  suddenly 
por&lyzed,  and  concluded  that  both  the  asphyxia  and  the  lung-trouble 
TTeni  duo  to  an  aifcciion  of  tho  central  nervous  system.  In  1S69  Dr. 
Bogolowsky,  of  Moscow,  studied  (Virrhows  Archiv,  18B9,  Bd.  xlvl.) 
tho  action  of  a  peptone  of  tho  nitrate  when  uswi  hj-poderralcally.  He 
fonnd,  on  examination  of  the  blood  of  a  poisoned  animal,  that  the 
spectrum  analj-sis  {Ik.  cit.,  p.  415)  betrayed  nothing  abnormal;  that 
"tho  red  corpuscles  oppcared  paler  and  their  outline  more  delicalo  than 
normal;  that  the  white  corpuscles  were  natural.  On  the  other  band, 
Soaget  (loc.  cit.,  p.  361)  examined  microscopically  the  blood  of  animals 
poisoned  with  the  nitrate  of  silver,  ond  found  it  perfectly  normal.  Tho 
only  conclusion  to  be  drawn  from  all  this  ecems  to  me  to  be  that  at 
present  there  is  no  proof  whatover  that  tho  sjTnptorae  of  acute  argyria 
arc  due  to  alterations  in  the  blood.  That  the  embarrassment  of  respi- 
ration is  not  duo  to  local  lesions  in  tho  lungs  is  abundantly  sho^vn  by 
the  experiments  of  Rouget,  who  found  that  while  in  all  animals  these 
respiratory  symptoms  are  voiy  prominent,  in  only  a  few  species  are 
decided  pulmonic   Icaiooe  found  after  death,    From  all  those  facts  I 


ftlO 


GESERAL  REMEDIES. 


think  it  highly  probable,  if  not  altogetber  certain,  that  tho  thoory 
propounded  by  MM.  Charcot  ami  Ball  ia  correct.  That  tho  motor  di»- 
turbance  i«  centric,  not  peripboral,  in  its  origin,  is  shown  by  the  fact 
noted  by  Kouget  {he.  cit.,  p.  354),  thnt  the  muscles  and  ncrrcs  proaerre 
their  excitability  after  the  arrest  of  tho  reapiration. 

The  various  facta  which  have  boon  thus  far  brought  forward  ia 
rogari:!  to  the  physiological  action  of  silver,  althongh  interesting  to  the 
toxicologist,  have  very  little  reforonco  to  its  therapeutic  uao,  sinoo  it  u 
never  employed  to  produce  an  acute  constitutional  influence. 

The  action  of  tho  dnig  when  exhibited  continuously  for  a  longth 
timo  in  large  doses  has  been  investigated  by  Dr.  Bogolowsky  upon  dogi 
and  rabbits.  He  found  that  it  produced  loss  of  appetite,  wasting.  sUght 
lowering  of  bodily  temperature,  diarrhcea,  diminution  of  the  quantity  of 
urine  passed,  with  increase  of  its  specific  gravity  and  often  with  thoproa- 
ence  of  albumen,  and  transitory  paralysis.  How  far  some  of  thcso  symp- 
toms were  due  to  the  direct  constitutional  action  of  the  poison,  and  how 
far  to  derangement  of  tho  digestion  dopendont  upon  its  local  influence, 
is  perhaps  an  open  question.  Tho  local  action  was  avoided,  however,  aa 
much  us  possible,  by  tho  use  of  an  albuminate  or  of  the  double  pbos* 
phato  of  silver  and  sodium,  which  does  not  coagulate  albumen.  Com* 
parative  examinations  of  tho  blood  showed  that  the  hicmaglobin  was 
diminished  by  more  than  one-third.  The  blood  was  also  rendered  very 
aplastic,  as  was  betrayed  by  the  constant  tendency  to  the  formation  of 
ecebymones.  Ah  some  one  baa  suggested  that  the  silver  in  those  oaaca 
replaces  tho  iron  of  tho  b I oofl -corpuscles,  Dr.  Bogolowsky  made  a  cboa- 
ical  examination  of  the  latter,  but  failed  to  6nd  any  traces  of  silver  in 
them, — no  doubt  because  it  was  not  there.  The  solid  tissues  wore  found, 
after  death  from  chronic  argyria,  to  be  in  an  advanced  stsgo  of  degen- 
eration, which  especially  affected  epithelial  structaroe.  The  first  change 
was  swelling  and  opacity  of  tho  celts,  with  obscuration  of  the  nudoo^^ 
After  this  came  fatty  dogonerntion,  fatty  globulee  in  the  cell,  destrag^^ 
tion  of  nucleus,  and  finally  of  the  cell  itself.  The  liver  and  kidneys  were 
profoundly  influenced,  as  was  also  the  muscular  structure,  especially  o^^ 
the  heart.  These  results  obtained  by  Bogolowsky  have  been  in  tho  ma]^H 
corroborated  by  A.  V.  Kozsahegzi  (Arch.  Expcr.  Path.  Pharm.,  ix.  295). 

The  summary  which  has  been  hero  offered  comprises  all  our  knowl- 
edge of  the  physiological  action  of  the  preparations  of  silver.  Unfor- 
tunately, it  does  not  throw  much  light  upon  their  thorapeutic  use.  The 
results  of  the  chi'onic  poisoning  ai-o  so  closely  analogous  to  those  pro- 
duced under  similar  circumstances  by  antimony,  arsenic,  and  probably 
other  metallic  poisons  as  to  indicuto  that  silver  given  internally  acta 
upon  the  nutrition  of  the  body, — in  other  words,  that  it  is  an  alteratitx, 

TnERAPEtrrica.— By  fur  tho  most  frequent  employment  of  nitrate  of 
silver  in  therapeutics  is  for  its  local  action,  either  upon  the  surface  of 
tho  body  or  upon  those  mucous  membranes  that  can  be  reached  directly 
by  the  drug. 
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As  a  simple  Mustic,  the  salt  may  be  osed  whonevoronly  a  euperfictat 
action  18  required:  for  rcasoDs  olrcndy  given  (pa^fo  464),  H  is  useless 
whenever  it  is  necessary  to  produce  a  deep  eschar.  As  a  caustic  and  on 
alterative,  it  is  applied  in  solid  form  to  many  ulcerated  surfaceSy  for  the 
purpose  of  destroying  superficial  diseased  tissue  and  of  substituting, 
when  the  eschar  separates,  a  healthy  for  an  uuhealthy  action.  Ab  an 
antiphlogistic,  nitrate  of  silver  acts  not  only  as  an  astringent,  but  also 
in  some  way  not  clearly  understood.  In  the  various  inflamroatious  of 
the  raucous  membranes,  such  as  conjunctivitis,  faucitis,  laryngitis,  ureth 
ritis,  etc.,  it  is  used  very  frequently,  not  only  in  the  stage  of  relaxa- 
tion, but  also  in  the  beginning  of  the  attack.  In  eonjunclivitis,  the  solu* 
tion  employed  should  not,  under  ordinary  circumstances,  bo  stronger 
than  one  or  two  grains  to  the  ounce;  and  it  should  not  be  used  at  all 
if  any  corneal  ulceration  exist*,  since  a  dopwit  of  silver  is  liable  to 
occur  and  to  ])roducti  opacity.  In  faucitis,  the  strength  of  the  solution 
may  vary  from  thirty  to  sixty  grains  to  the  fluidouuco.  Even  a  satu- 
rated solution  can  scarcely  be  looked  upon  as  caustic  to  tho  more  robust 
mucous  membranes.  In  ordinary  cases  of  sore  throat,  the  application 
once  a  day  or  every  altornato  day  is  generally  sufficient.  It  is  best 
mndo  by  means  of  a  good-sized  cumelVhair  brush,  each  part  of  tho 
inflamed  surface  being  distinctly  touched,  and  not  the  whole  simply 
daubed  or  slopped  over  by  means  of  a  ver}*  large  brush  or  a  sponge 
probang,  as  is  oAen  done.  In  severe  cases  it  may  bo  necessary  to  use 
the  solution  twice  a  day.  Dr.  Carl  Seiler  states  that  while  solutions  of 
nitrate  of  silver  of  leas  ihan  sixty  grains  to  tho  ounce  cause  pain  when 
applied  to  the  throat,  solutions  of  one  hundred  and  twenty  to  two 
hundred  and  fifYy  grains  act  as  local  anesthetics,  relieving  aoroneaa,  and 
usually  arresting  acute  iuflanimations  at  once,  if  applied  in  the  first 
twonty.four  hours,  before  inflammatory  exudation  haa  occurred  (Journ. 
Amer.  Med.  Assoc.,  i.  2GG).  In  laryn/fitis,  the  solution  may  contain  fVom 
ten  to  twenty  grains  to  tho  ounce,  and  should  bo  applied  with  a  brush 
by  the  aid  of  tho  laryngoscopic  mirror.  An  attack  of  urethritis  may 
sometimee  be  aborted  in  its  forming  stage  by  tho  injection  of  a  strong 
solution  (grs.  xii  to  fji)  of  the  salt ;  but  the  pmctice  is  of  doubtftil 
expediency,  since  when  it  fails  it  greatly  aggravates  the  trouble.  In 
tho  advanced  stages  of  gonorrhoea,  weak  injections  (grs.  I  or  ii  to  fji)  are 
often  very  sorviccablo. 

Many  years  ago  (1828)  Mr.  John  IIig:a:inbottom  originated  the 
practice  of  treating  erysipelas  by  the  nitrate  of  silver,  and  his  plan  has 
received  a  groat  deal  of  commendation  from  authorities,  but  ecrtainly 
has  not  been  generally  adopted  by  the  profession.  One  or  two  ca«e8 
of  bad  results,  from  ulceration  of  tho  skin  apparently  duo  to  the  local 
application,  have  deterred  me  from  giving  tho  method  a  fair  trial,  and 
I  do  not  foul  able  to  offer  any  opinion  upon  the  practice.  Mr.  Higgin- 
bottom  has  more  recently  (JPract.,  1869,  ii.  34)  reaffirmed  the  value  of  the 
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treatment,  stating  that  its  want  of  general  adoption  in  duo  to  its  befnj 
BO  often  imperfectly  carried  ont,  and  gives  tho  following  directions: 

"The  affected  part  shoald  be  well  washed  with  soap  and  water,  Ihea 
with  water  alone  to  remove  every  particle  of  eoap,  then  to  bo  wiped 
dry  with  a  soft  towel.  Tho  concentrnted  solution  of  four  ecniplcs  of 
the  nitrate  of  silver  to  four  drachma  of  ditttilled  water  ta  then  to  be 
applied  two  or  three  limoa  on  the  inflamed  surfac'e,  and  beyond  it  on 
th«  healthy  Bkin  to  the  extent  of  two  or  three  inches.  The  solution 
may  be  applied  with  a  small  piece  of  clean  linen  attached  to  tho  cad 
of  a  ehort  stick,  the  linen  to  ho  renewed  at  every  subsequent  applica- 
tion. Ab  the  solution  of  the  nitrate  of  silver  is  colorlos*,  it  is  nccosaniy 
to  pass  a  little  linen,  just  moistened,  over  every  part  where  it  has  been 
used,  in  order  to  be  equally  diiTuscd,  so  that  no  part  may  bo  lofX  un- 
touched. In  about  twelve  hours  it  will  be  seen  whether  tho  eolutlon 
bu  been  well  applied.  If  anyinflamo<I  part  bo  unatfectcd,  the  solution 
most  bo  immediately  reapplied.  Sometime-'*,  oven  after  the  moat  decided 
application  of  the  ritrato  of  nilvor,  the  inflammation  may  spread  ;  but 
it  is  then  gonerntly  much  less  severe,  and  is  eventually  chocked  by 
repeated  applications.  It  is  desirablo  to  visit  tho  patient  every  twelve 
hount  until  the  inflammation  is  subdued." 

In  superficial  injlammatiom  other  than  erysipelatous  i  hare  fVoquently 
used  nitrate  of  silver  in  this  way,  often  with  great  advantage.  Freely 
applied  to  the  skin  of  tho  whole  flngcr,  it  will  eomotimce  evon  abort  a 
commencing /<s/on,  or,  applied  to  the  scrotum,  an  epidiJifmitu. 

Internally,  nitrate  of  silver  is  exceedingly  aseflil  in  stomachic  and 
to  a  less  extent  in  enterio  dJAeaeea,  exerting  no  doubt  a  pt»n.»ly  local 
influence.  In  that  form  of  dyspepsia  efaarncterized  by  tho  vomiting  of 
large  quantities  of  yeasty  fluid,  it  has  yielded  in  my  handa  bettor  re- 
sults than  any  other  remedy;  and  the  same  may  bo  said  of  chronic  /JOS' 
tritis  and  of  gastric  ulcer.  Tho  rules  of  admini-^tration  are  identical  in 
these  three  diseases.  In  tho  first  place,  rogntntton  of  the  diet  is  impera- 
tive ;  if  the  case  bo  a  bad  one,  all  eating  of  meals  should  be  suspended, 
and  tho  patient  receivo  ovorj-  two  or  three  hours  a  cup  of  sweot  milk, 
with  sound  toaatcd  bread  broken  up  and  thoroughly  softened  in  it. 
Nitrate  of  silver  should  bo  admiaistered  in  pill  form,  one-qunrtcr  to 
one-half  grain  three  or  four  times  a  day,  taken  when  the  stomach  is 
empty,  in  very  serious  cases,  when  all  food  is  rejected  by  the  stomach, 
it  is  sometimes  advisable  to  allow  absolute  rest  for  two  or  tbroo  days  to 
that  visciis,  tho  patient  being  fed  by  the  rectum,  and  only  a  little  wntor 
and  pills  of  silver  with  opium  being  taken  by  the  mouth.  Undor  these 
circumstances,  the  return  to  tho  usual  method  of  taking  food  must  bo 
very  gradual,  at  first  only  a  tablespoonful  each  of  milk  and  of  limo-water 
being  administered  every  hour.  In  chronic  enteritis  or  colitis,  nitrato  of 
silver  is  soraotimes  of  service,  especially  if  there  be  ulceration. 

For  its  constitutional  effects  nitrate  of  silver  is  used  solely  in  diseaaoa 
of  the  nervous  system.     It  was  formerly  given  in  epilepsy;  bu(  it  has 
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juiBSod  out  of  use.  There  is  one  sorioas  objection  to  the  omplojrnicnt 
of  the  salt, — namely,  Ihe  discolomtion  of  the  ekin  which  swrnctimca 
fbllovB  its  continuous  use.  AiraJn,  tt  is  not  undontDud  in  what  e!;t59 
of  casos  the  dru^  ib  of  especial  value,  and  there  is  no  means  of  judging 
AS  to  ita  applicability  to  any  individual  case.  When  other  moans  hav9 
failed,  however,  the  nitrate  of  silver  may  be  tried  in  opilepsj',  the 
jiationt  or  his  friends  being  informed  that  although  with  proper  pre- 
cautions the  chances  of  discoloration  are  vory  few,  yet  it  may  occur. 

In  chronic  injtammattotis  of  the  spinal  cord,  whether  affecting  chiefly 
the  pOBterior  columns  and  constituting  locomotor  ataxia^  or  the  anterior 
and  gifing  rise  to  paraplegia^  the  nitrate  of  silver  is  one  of  thu  low 
remedies  that  are  over  of  any  fton'ico:  although  it  most  frequently 
fails,  yet  it  occasionally  does  good,  and  in  tiomo  cases  has  apparently 

»«von  permanently  arretitcd  the  di^aue. 
ToxicoLoor. — ^Tho  symptoms  produced  by  the  ingostion  of  large 
doses  of  nitrate  of  silver  are  partly  gaatro-int^stinal  and  partly  corot  ro* 
epinal.    In  some  instances  the  one  series  of  phenomena  predominate  ;  io 
oihcns,  those  of  the  other  class.     In  a  case  at  the  Jlopital  St. -Louis  in 
■    1S39  (^Beck's  Medical  Juritprwience^  \.  675,  Phila.,  1863)  the  symptoms 
-wore  innonsibility,  violent  convulsions,  and  dihited  pupils,  with,  on  a 
jiartial  rctnm  to  consciousness,  intense  gastric  pain;  complete  restora- 
tion of  consciousness  did  not  occur  until  eleven  hours  after  admission, 
t-^nd  the  coma  returned  at  intervals  during  several  days. 
Vertigo,  coma,  oonvtilHions,  great  muscular  weakness,  paralysis,  with 
Sntcnse  disturbance  of  respiration,  are  in  these  cases  the  manifct*talionfl 
-«5f  disturbed  innen-ation  ;  whilst  the  abdominal  symptoms  are  tlioso  of 
.^gastro-cnteritis.    The  diagnosis  can  generally  bo  made  by  the  diseolora- 
~^ons  of  the  lips  and  skin, — at  first  white,  afterwards  black, — and  by 
^KJie  blackish  or  brownish  vomit;  when  the  customary  antidote  has  been 
.^giren.  both  Tomit  and  stools  are  gonorally  white  and  curdy.    At  post 
^mor«em  the  stomach  and  bowels  are  found  corroded,  often  cceliyniosod 
■^nnd  with  patches  of  a  white  or  grayish  color.     FoiKoning  by  nitrate  of 
«=5ilTer  is  not  common,  and  I  know  of  but  throe  fatal  cases, — one  in  1837 
^^Taylor,  MMtctrl  Jarisprudrinx,  2d  ed.,  vol.  i.  p.  319),  one  in  1861,  a 
"■^■oman  killed  by  fifty  grains  in  solution  in  divided  doses,  and  ono  10 
3371,  a  child  destroyed  by  a  pitce  of  the  solid  stick  three-quarl«rs  of 
^0  inch  long,  in  spite  of  the  uso  of  the  antidote  (Seatterguod,  Brit 
-JfeJ.  Journ.,  Sfay,  1871). 

Tbo  treatment  consists  iu  the  administration  at  once  of  large 
Amounts  of  common  salt, — the  chemical  antidote, — the  constant  use  of 
largo  draughts  of  milk,  and  the  meeting  of  symptoms  as  they  arise. 

I  The  fatal  dose  of  silver  varies  very  much,  aec-ording,  no  doubt,  to 

Vho  presence  of  substances  capable  of  decomposing  it  in  tho  stomach. 
Thirty  grains  have  killed;  and  recovery  has  taken  place  after  the 
iDgestioD  of  an  oance  (ease,  llusemann,  Toxicologies  Berlin,  1862,  p. 

taes). 
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Chroutc  argyria,  or  discoloration  of  tho  akin  by  silrer,  is  usually 
unaccompanied  by  disturbances  of  health,  although  in  sevoro  ca»c8 
the  diHcolonition  ufTects  not  only  the  ttkln,  lipit,  gums,  and  sclerotic,  bat 
ovon  the  inttim;il  organs,  6uch  as  the  liver,  spleen,  and  kidne3rs.  It  is 
therefore  not  due,  as  has  been  thought,  to  the  chlorido  of  silrer,  since 
(he  latter  becomes  dark  only  under  the  influence  of  the  light,  but  to  a 
deposition  of  silver  itself  or  of  its  oxide.*  Dr.  S.  Kiysinski  (Land.  Med. 
Rer..,  August  16,  188G)  found  tho  granules  in  a]mo<(t  every  tissno  of  tha 
body,  and  states  that  they  aro  an  organio  compound  of  silver,  th« 
exact  nature  of  which  has  not  yet  been  dctorminod.  The  minuto 
quantity  of  tho  metal  present  is  shown  by  tho  analysis  of  Vorsmanns 
(  Virchow's  Archiv,  xvii.,  1859J,  who  in  14.1  grammes  of  driod  liver  found 
only  0.0003  gramme  of  metnllio  silver  (0.047  per  cent.),  and  in  86 
grammes  of  dried  kidney  0.053  gramme  (0.061  per  cent.).  Greater  or 
loss  success  has  been  claimod  for  various  treatments  in  argrriu,  but 
in  general  they  are  equally  futile.  Rogers  states  that  blistering  will 
lighten  tho  color  very  much,  and  Eichniann  asserts  (Ilusemann,  Toxi- 
eohgie,  871)  that  ho  has  cured  two  cases  by  the  use  of  [wtasb  baths 
and  of  soap  baths,  each  four  times  a  week.  The  older  authorities 
commend  the  use  of  iodide  of  jHitossium  iutcrnally.  Dr.  h,  P.  TondeQ 
has  rcjiortcd  {Amrrican  Practitioner,  June,  1872)  two  cases  in  which 
largo  do»c8  of  tho  iodide  were  given  for  many  months  for  syphilis,  and 
the  mercurial  vapor-baths  used  at  the  samo  time  fbr  the  same  purpofw, 
with  the  result  of  a  complete  cure  of  tho  argyria.  Tho  fading  w 
gradual. 

AiiMiNtsTK.sTiON. — The  nitrate  of  silver  should  always  bo  given  in 
pill,  and,  wtiun  it  is  desired  to  obtain  its  constitutional  influence,  n^er 
meals,  ituring  the  process  of  digestion ;  but  when  its  local  action  on  tb* 
nlimonlary  canal  is  required,  it  should  be  administered  one  or  two  hours 
before  meals;  and  if  the  bowels  are  to  be  reached,  the  pill  should  have 
been  made  some  time  and  be  heavily  coated,  so  ae  to  bo  dissolved  as 
slowly  as  possible.  When  it  is  given  in  epilepsy  or  other  chronic  di* 
ease,  its  administration  should  be  suspended  for  one  week  at  the  end 
of  every  third  week,  and  its  employment  should  not  extend  orer  a 
longer  time  than  throe  months  without  a  protracted  intormisaton. 

Argenti  yUras  Dilutus,  U.S.,  is  a  grayish,  solid  substance^  often  in 
crayons,  compoeed  of  two  parts  of  potassinm  nitrate  with  one  part  of 
silver  nitrato.     It  may  be  u»ud  as  a  very  mild  caustic. 

Silver  oxide  (Aroenti  Oxidum,  U.S.)  ia  an  olive-brown  powder, 
very  sHghtty  soluble  in  water,  which  may  be  prepared  by  precipitating 
the  silver  nitrate  wilh  solution  of  potassa.  It  has  been  introduced  into 
medicine  as  a  substitute  for  the  nitrate,  with  the  idea  that  it  would 


*  AocoHiog  to  Rttuulipgti,  llensuiB  hai  mcb  oa«  aaae  In  wbUih  firaoMllDS  Ihs  daporil 
«f  th»  )ilr«f  th»n  wero  miilftlic,  vmuUtlon,  fftilon  of  mtuotj,  iln|iB(  is  I3t*  «an, 
aad  apMiai  of  tLt  ocnUr  mutctlM. 
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accompliBh  in  dieeasoB  of  the  nervous  sTStem  all  that  that  drug  is  capa- 
ble of,  and  at  the  same  time  not  discolor  the  skin.  With  our  present 
knowledge  of  the  method  of  absorption  of  the  nitrate,  this  seems  highly 
improbable,  and  it  is  contradicted  hj  experience,  (Case,  Phila.  Mid. 
Times,  vi.  204.)  Silver  oxide  is  not  caustic  when  locally  applied,  but 
probably  exerts  some  astringent  action,  and  it  has  been  commended  in 
pyrosis.  In  nervous  affections  it  is  probably  of  equal  value  with  the 
nitrate.     The  dose  is  a  grain,  in  pill,  three  or  four  times  a  day. 

Silver  cyanide  (Abgemti  Ctamidoh,  U.S.)  is  used  solely  for  the 
preparation  of  hydrocyanic  acid.  Silver  iodide  (Abqenti  Iodiduh, 
IT.S.)  has  been  used  as  an  alterative,  bat  is  of  veiy  doubtfUl  value. 


FAMILY  n.-TONICS. 


MINERAL  TONICS. 


FERRUM--mON.    U.S. 

Since  iron  constitutes  n  iictryssar^'  iiitogrunt  portion  of  tho  retl  blood- 
eorpxisclcs,  it  la  a  food  rather  tlmn  a  incdieiiio.  A  very  large  propor- 
tion of  the  various  artick'S  of  ordinary  diet  contain  a  trace  of  it,  and  it 
must  undoubtedly  find  entrance  with  the  food  into  the  blood.  Although 
a  very  large  amount  of  work  has  been  done  by  chemists  upon  tlia 
absorption  and  elimtuntion  of  iron,  the  results  have  been  so  iraperfedj^H 
contradielory,  and  difBcult  of  explanation  lliat  Ihuy  are  nt  present  ofl^j 
Tory  little  use  to  the  clinician.  Irna  ia  probably  nt  all  timea  in  tb« 
urine  in  ininulo  qmintities.  Among  tho  older  chemists,  Qucvenne 
langlit  that  tho  exhibition  of  the  stilts  of  iron  hud  very  littlo  influence 
upon  the  amount  of  iron  in  the  urine,  whilst  Becquerel  found  that  th« 
incrcjased  eliminatic.i  of  iron  commenced  directly  after  the  first  tAking 
■of  a  ferruginous  preparation,  and,  though  varj-ing  notably  from  day  to_ 
■day,  continued  on  the  whole  utitil  the  end.  Among  the  later  chemi^ 
Professor  Bunge,  of  Ba-fcl,  believes  that  no  salts  of  iron  are  i^enrl 
into  the  blood,  and  that  ttio  value  of  the  iron  in  chlorosis  U  due  to 
local  action  on  the  gastric  juices.  His  theory  ia  that  in  chlorosis  (here 
ia  a  great  poverty  of  gastric  juice,  with  an  excessive  formation  of 
Jine  sulphides;  that  these  alkaline  sulphides  decompose  the  abaort 
albuminous  iron  compounds  of  the  fond,  and  render  them,  like  ordinary 
salts,  incapable  of  absorption  ;  thnt  the  ordinary  iron  preparations 
oeonpy  tho  alkaline  sulphides,  and  allow  the  nlbumlnouA  iron  coro- 
ponnds  to  be  absorbod.  lie  bases  this  belief  upon  the  experimental 
results  obtained  by  himself  and  by  Hamburger  {Zeifgchr.  /.  Physi-)Ioy. 
C^em.,  1879,  ii.)i  which  he  beUoves  prove,  first,  that  in  the  healthy  sub- 
ject continued  administration  of  iron  does  not  raise  the  rod  blood- 
corpuscles  or  hicmoglobin  ;  second,  that  when  iron  is  given  it  doe«  not  ' 
increase  tho  amount  excreted  in  tho  urine.  (See  also  Juun.  of  Comp. 
Path,  and  Thcrnp.,  December,  1888.)  j 

Kicobi    Damaskin,  Johann    Kumberg,   Chr.   Buach,   and    £ag«a  A 
Slender,  working  with  and  under  tho  immediate  8upc^^•i^ion  of  Pro-— j 
feasor  Robert,  of  Dorpat,  found,  first^  that  the  presence  of  iron 
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domonfllraUid  in  noi-mu)  flltoroil  or  uufiltered  urine,  both  quantitatively 
and  qunlitatircly ;  that  the  elimlnution  of  iron  doo9  not  ccaiiu,  as  baa 
been  aftirracl,  during  foHting  in  man  ;  and  that  the  adniiiiitttn;tion  of  uo 
official  preparation  of  iron  does  not  cause  troD  to  dit^appear  from  the 
urine :  second,  thnt  the  iron  cxisttf  in  the  urine  in  two  portionit,  one  in  tho 
morphological  elements,  normal  and  pathulugical,  of  the  urino,  tho  other 
disaolTod  in  the  orine  itself;  it  being  doubtful  whether  the  iron  ii)  or  la 
not  simply  in  tJie  coloring-matter  of  tho  urine,  hut  it  being  certain  that 
this  iron  in  solution  is  in  aome  vltv  permanent  combination,  aa  it  restdta 
even  heating  of  the  urine  with  murialio  and  nitric  acidB:*  fAirt/,  that 
the  normal  relation  of  tho  iron  in  the  morphological  elementu  to  that  ia 
dilution  appears  to  bo  fVom  one  to  seven  to  one  to  eight:  fourth,  thai 
the  doily  elimination  of  iron  iti  the  urine  is  scarcely  one  milligramme, 
but  is  subject  to  much  variation,  according  to  nourishment,  etc.;  in 
sicknuHs  attcudod  with  destruction  of  the  blood,  or  with  increase  of  the 
morphological  elemeuls  of  tho  urine,  the  elimination  of  the  iron  in- 
creases, but  tho  preiwnce  of  billiary  culoring-matter  in  the  urine  has 
DO  influence  upon  it:  fifth,  that  when  iron  and  aodiura  ciirato  ia  in- 
jected subcutancously  into  man,  in  the  do»o  of  one  miltigrammo  per 
acven  kilogmnimea  of  weight,  forty  per  cent,  of  the  iron  escapes  in  the 
urino  unaltered,  such  injections  l>uiug,  however,  attended  with  distinct 
danger  of  renal  irritation,  so  that  hypodermic  injoctions  of  iron  should 
only  be  given  in  very  minute  doaes:  sixth,  that  the  administration  of 
the  ferrous  citrate  or  of  the  saccharated  iron  carbonate  by  tho  mouth,  in 
doses  of  one  hundred  milligrammes  a  day,  or  tho  rubbing  into  tho  tkin 
of  the  same  projiarations,  does  not  perceptibly  alter  the  otiminalion  of 
iron  ;  so  that  positive  proof  is  still  wanting  that  this  and  similar  prepa- 
rations of  the  Pharmacopeeia  are  taken  up  by  the  human  organism, 
stthoagh  Kiinkel  reached  opposite  results  upon  animals,  and  although 
these  preparations  have  been  proved  to  have  distinct  chalybeate  influ- 
ence. In  Husch's  experiments  it  was  found  that  either  pure  or  impure 
bEemoglobin,  given  internally,  moderately  inoruasod  tho  cliniioation  of 
iron  from  the  urine. 

The  correctness  of  tho  theory  of  Profesaor  Bungo  is  made  doubtful 
by  the  research  of  Dr.  Carl  Th.  Mocmcr  (Schmidt's  Jahrb.,  Bd.  ccxxxtx. 
p.  237),  who  finds  as  tho  result  of  the  study  of  urinary  indican,  etc., 
during  tho  administration  of  iron,  no  r*.-ttson  for  believing  that  the  salts 
of  iron  act  as  intestinal  antiseptics.  More^jver,  it  seems  probablo  that 
the  iron  csca]»os  even  mure  freely  through  the  intestinal  tract  than 
it  does  thruugh  the  kidney.  Thus,  Pr.  Gottlieb,  feeding  dogs  on  food 
practically  free  fVoni  iron,  was  able  to  obtain  from  the  fieces  nearly 
ninety-sovon  per  cent,  of  iron  which  bad  been  subcutaneously  injected. 
He  also  found  that  twenty  to  sixty-five  per  cent,  of  tho  injected  iron 


*  Aj  It  liu  been  atiowii  hj  Ttungt  Kad  lij  Soelii  thkt  lh«  hwnutufen  cf  tha  jqIIe  of  cfp 
jMdl  lU  [roB  roftilllj  to  «l>»rptloB,  tgft  ibouI>l  be  u  «ic<ll«ot  Brtlelo  of  food  In  aavniU. 


S18 


OEyERAL  REMEDIES. 


could  bo  found  in  tho  liver.  This  latter  couelusion  strongly  concords 
with  results  reached  by  Dr.  Carl  Jacobi  (^Arch.f.  Exper.  Path.,  xxviii.  8), 
who,  fiudiiig  that  aflcr  tho  injoction  of  iron  into  the  blood  of  tbo  dog 
reual  cltiniualion  ceased  in  from  two  to  throe  hours,  was  led  to  look  for 
the  lost  metal,  with  the  rcault  of  discovering  that  two  or  tlircc  hours 
after  the  injection  &(iy  per  cent,  of  the  injected  iron  could  bo  found  m 
the  liver.  This  is  in  accord  with  Dr.  Zateski  (Arch./.  Exper.  Path.  u. 
Pharm.,  xxili.),  who  believes  that  his  researches  have  shown  that  iron 
IB  especially  oliminatod  by  tho  liver. 

Peter  Robert  Berry  (Schmidt's  Jahrh.,  Bd.  ccxxxvi.)  has  attcniptotl  to 
study  the  question  of  the  abt^orption  of  iron  by  looking  for  it  in  the  in- 
testinal walls  microscopically,  with  absolutely  negative  resullit, — ro«ull« 
which  may  be  explained  either  by  the  supposition  that  the  absorption 
is  80  slow  that  microscopic  methods  will  not  detect  the  iron,  or  that 
the  iron  is  abaorbod  in  i*omo  form  that  protects  It  from  the  ordinary 
reagents.  Again,  as  tho  result  of  a  very  elaborate  research,  Socin 
(2fcU$ch.  f.  Physiol.  Chemie,  1890-91)  comos  to  tho  conclusion  that  it  is 
inipoMsibte  to  detemiinu  tho  question  of  iron  absorption  by  simple  cora> 
pariaon  of  tho  amounts  of  iron  irjuctcd  and  thrown  out. 

The  chemical  roenlts  which  have  been  epitomised,  especially  thoeo 
of  Koberi's  assistants  and  of  Professor  Bunge,  would  seem  to  indicate 
that  the  inorganic  salts  of  iron  are  not  absorbed,  and  that  the  orgauic 
products  of  iron  are  much  more  iisKsful  than  the  inorganic ;  but  it  must 
be  remembered  that  the  iron  may  have  escaped  tho  observation  of 
these  dtemlHts  because  it  was  eliminated,  not  through  tho  kidneys,  but 
through  the  intestinal  tract,  and,  further,  that  tho  pharmacological 
cbemistfl,  in  attacking  tho  iron  problem,  have  so  far  M-arcely  touched 
the  core  of  the  matter.  The  real  [>oint  that  the  clinician  wants  to  know 
is,  not  how  much  iron  is  absorbed  and  runs  through  the  body,  hut  how 
much  is  taken  into  the  blood  and  appropriated  by  the  blood-making 
organs.  It  is  possible  that  a  preparation,  A,  should  be  absorbed,  refused 
by  the  blood,  and  pass  out  by  the  kidneys,  wliilst  preparation  B  should 
be  absorbed  less  readily  than  was  A,  and  should  altogether  fail  to  appear 
in  the  urine  because  that  which  had  been  absorbed  had  been  appropri- 
ated by  the  blood.  Under  euch  circumstances  the  second  preparation 
would  be  much  the  more  valuable,  and  yet  such  chemical  reeearches  as 
thjse  of  Xobort  and  Bunge  would  indicate  that  it  was  a  preparatioa 
of  no  value. 

It  eeirms  to  me  that  clinical  experience  has  proved  beyond  alt  cavil 
that  most,  if  not  all,  of  the  official  iron  preparations  are  absorbed  to 
some  extent,  and  that  in  the  present  tmperfeclioo  of  chemical  knowl- 
edge in  this  matter  the  pi*actical  doctor  should  bo  guided  by  clinical 
experience  entirely  independent  of  scientific  research. 

That  condition  in  the  bhwd  which  is  known  as  ansemia,  in  which 
there  ts  cither  an  ubttoliite  loss  in  iho  number  of  red  blood -corpuscles 
or  a  loss  in  tho  percentage  of  heemoglobin,  may  arise  from  direct  loss, 
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as  by  heroorrhage ;  by  dlnK-t  destruction  of  the  rod  blood- corpuscles 
as  in  many  forms  of  poictoaing;  by  failure  of  »upp1y  of  focxl,  an  iu 
■tarvation;  by  failure  of  primary  ashiEiiilatioti,  and  also  by  fuiture  in 
thotie  organs  which  make  bluod.  ^licii  there  is  need  of  muru  supply 
of  material  for  the  manufjicturo  of  blood-corpuscles,  the  immediate  use- 
fulness of  iron  is  very  expliuililci;  but  in  most  oases  of  serious  nnsmia, 
as  met  with  in  disease,  there  seems  lo  be  no  such  need  of  ferruginous 
food  ;  and  it  is  a  very  important  question,  which  at  present,  howorer,  we 
cannot  answer  with  any  degree  of  positiveness,  whether  medicinal  iron 
has  or  has  not  any  stimulant  induenc-e  upon  those  organs  whicb  produce 
tho  red  blood  corpuscles.  It  is  evident,  indeed,  that  we  cannot  have 
finch  knowledge  until  we  have  final  information  an  to  the  methods  in 
which  tho  red  blood ^^orpuAcles  are  evolved.  Leaving  out  of  sight  those 
cases  whivh  may  bo  spoken  of  as  instances  of  ''accidental  anicmia,"— 
i.e.,  ansraia  due  to  hemorrhage,  poison,  starvation,  or  other  t-oniporary 
canse,  which  has  passed  off  or  is  removable,  and  in  which  iron  may  be 
given  as  an  aid  to  the  rebuilding  of  the  blood, — we  find  practically  the 
anaemias  are  divided  into  tn-u  sets :  those  in  which  there  is  a  pronounced 
lessening  in  the  pcrcont^ro  of  hsmoglobin  in  the  blood  but  not  a  cor- 
responding lessoning  in  tho  number  of  red  jjlood-corpuscles,  and  thoBO 
in  whicb  the  red  blood-corpuscles  are  greatly  diminished  in  number. 
The  first  class  of  cases  is  (ypilied  in  chlorosis,  the  second  in  the  essen- 
tial amemias. 

Of  the  value  of  iron  in  cblurosia  there  can  bo  no  doubt.     Thus, 

J^rofesaor  Simon  (^Animal  Chemistry,  London,  1845,  Syd.  Soc.  ed.)  reports 

A  case  of  chlorosis  in  which,  under  the  steady  use  of  iron  for  sixlyfour 

•<layB,  the  globulin  increased  from  SO.Sfi  parts  to  £t0.80  parts  p«r  thou- 

^uLod.  and  tho  hn>moglobin  fmm  1.4^11  parts  to  4.5!fS  parts  per  thousand  ; 

-*nd  Cutler  and   Bradford  {Ainer.  Journ.  Med.  Sci.,  1878,  p.  78)  have 

■obtained  confirmatory  results  with   Maln.<u«ez's  tubes.     In  most  cases 

■^t  chronic  aniDmia  with  great  lessening  in  the  number  of  red  blood- 

^^oorpuscloa,  lvj)iflcd  by  leuciemia  and  pernicious  annimia,  iron  is  of  no 

^service  whatever.     Unfortunately,  the  line  between  the  two  seta  of 

es  of  anaimia  is  in  nature  not  so  sharp  as  it  can  be  madw  in  treatises, 
-and  I  have  soon  ca^es  presenting  a  cblorotic  form  of  auivmia,  in  which 
~lbfl  anffimtA  failed  to  be  affected  at  all  by  iron  or  any  other  treatment, 
:Tt!Di&)ning  almost  as  persistent  and  unconquerable  as  the  blood  lesion 
if  leueocytha>mia. 

The  question  whether  iron  acts  as  a  stimulant  to  the  blood-making 
organs  or  not  is  closely  connected  with  the  question  as  to  tho  effect  of 
ii-eu  upon  liealth^'  individuals.  U  was  furtnerly  believed  that  the  proper 
administration  of  the  metal  to  healthy  man  would  |)r<>duce  an  excess 
of  the  rod  blood-corpuscles,  but  more  recent  invesligationa,  whilst  some- 
what disoordant  and  not  conclusive,  have  uuNettlud  this  belief.  The 
Mperiments  of  Nassc  (Lond.  Med.  Record,  1877,  p.  498)  upon  dogs  are 
la  favor  of  the  older  view,  while  those  of  R  C.  Cutler  and  E.  II.  Brad- 
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ford  arc  in  opposition  U)  it.*  Tliu  fii^st  obser\'er,  giving  iron  with  fal, 
noted  not  ouly  an  increase  of  bodily  weight,  but  a]:K>  tbal  the  upeciGo 
gnivity  af  iho  blood  ro^o  fVoin  1052  to  10(}0.8,  and  the  amount  of  tbo 
metal  in  tbo  blood  from  0.477  to  0.755  per  tbotn^and  parts,  both  the 
resiult  of  incrua^e  in  tho  corpu.^cuIar  element.  Cutlur  and  Bradford  ex- 
perimented upon  niaii,  using  the  lubett  of  M.  Mulasisez,  the  result  being 
Htigbt  diminution  of  the  red  blood-di^ki^.  A^,  buwever,  the  expi-rimenla 
were  only  two  in  number,  and  the  Bubject^  not  under  eompletu  control 
as  to  randiciona  of  life,  tbetio  observatioua  can  hardly  be  oousidered 
oonclusivo. 

It  appears  to  be  a  well-oatablished  fact  that  one  of  the  functions  of 
tho  red  blood-corpuscloa  is  to  courert  ox3'gun  into  ozono,  which  is  tb« 
eflSciunt  form  of  the  element  in  tho  system  (aoo  pa|>or  by  A.  Saase, 
Vierteljahressckri/t  fur  Prakt.  HeiikunJe,  I86C,  Band  ii.).  Tho  osido 
of  iron  otttaido  of  the  body  certainly  po680f»C6  on  OKonizing  power 
Bitnilar  to  that  of  tho  red  disk.  Thus,  a  spot  of  iron  mould,  i.e.,  irou 
oxido,  on  linen  will  in  timo  destroy  tho  fabric.  Tho  reason  of  this  is 
the  corroding  action  of  the  ozone  which  is  slowly  generated  by  tho 
oxide  of  iron.  From  a  eimllar  cause  a  fleck  of  rust  on  a  bright  surface 
of  stool  wilt  steadily  enlargo  and  deepen.  It  would  seem  a  priori  proba- 
ble that  in  tho  blood  iron  acts  as  it  does  out  of  tho  body.  If  this  bo 
80,  by  increasing  oxidation  an  increase  of  the  iron  in  tho  blood  should 
cause  elevation  of  temperature  and  increased  eliininalton  of  uroa.  Tho 
studios  of  \V".  Pokrowsky  (  Virchow'i  Archiv,  Bd.  xxU.)  have  shown  that, 
in  cases  of  aniomia,  after  the  oxhibilioo  of  iron  tho  temperature  does 
rise,  oven  when  in  the  boginniog  it  was  not  below  normal,  and  that 
simultaneously  there  is  an  increase  in  the  daily  elimination  of  uroa; 
and  the  experiments  of  Butkin,  as  quoted  by  Sasao  (I  have  not  soon  iho 
original),  establish  tho  same  fact  in  regard  to  healthy  men.  The  in- 
creased oxidation  cannot  be  due  simply  to  an  incroiU4e  in  the  number  of 
tho  red  corpuscles,  for  whJlo  the  latter  accnios  slowly,  Pokrowaky  found 
tha.t  the  loniperaturc  sometimes  rose  within  Ave  hours  after  tho  exhibi- 
tion of  [ho  first  dose.  It  would  seem,  therefore,  that  iron  acts  directly 
on  tho  blood  as  an  ozonizing  agent. 

Almost  all  tho  preparations  of  iron  are  more  or  less  astringent, 
and  when  in  the  blood  very  probably  exert  a  direct  influence  upon  the 
tissuos,  contracting  them  not  merely  by  increasing  their  tone,  but  also 
!iy  acting  on  their  vital  contractility. 

Tho  preparations  of  iron  may  be  divided  into  those  which  aro  soluble 
and  those  which  are  insoluble  in  water.     At  first  sight  it  would  appear 


•  Dn.  V.  n.  MovDra  And  F.  WllUaina  {Arek.  /.  Riyer.  Pulk.  >.  Pkarm.,  ztiL  7$)  ha*« 
HidlcO  tb«  «ff«cu  of  eDonuoui^MM  of  tli«  tnrlntD  of  lr,in  nad  aotliuin  apon  tba  lower  ■■!■• 
DibIi,  Both  fruga  knil  maminala  ftr*  killod  bjr  it,— thtt  ■]rin[>lcitBf  in  warta-tiloodwl  Uilokali 
boing  Tdmitlng.  fmrf  in;,  frrat  (kJI  uf  llie  blood -preuurc.  tnuionlnr  weakncM.  Mid  Knallj  uma 
•itJ  ilaath.  Thft  «xperiin»&u  aboMr  th&l  tbfl  be«rt  li  Bot  inuob  ftlfMted,  bat  th*  tmo-iimo 
•jpUbui  Bod  lbs  cpiDkl  mutor  ••Dtf«t  »«  pArmlyuiL 
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that  the  former  clusa  of  proparationa  would  be  lh(»o  most  readilj-  ab- 
Bijrbt'd.  Tho  eipcriraonts  of  Quovonno  (Joe.  cit.)  have,  however,  ile- 
niuii^trated  that  thsm  solublo  proparationB  arc  largely  pret-ipitttted  by 
the  gnstrin  juice  even  wbon  >t  is  strongly  acid.  Thin  precipitate  ia 
prubably  an  albuminate,  mixed,  when  the  gastric  juivo  is  alkaline, 
with  tho  oxitio  of  tho  mi>tal.  It  baa  been  further  donionstratod  by 
Querenne  that  thc»e  precipitates  do  not  yield  so  largo  a  porcontago  of 
material  to  tho  acid  gastric  juico  as  do  some  of  tho  insotublo  salts,  and 
tbo  question  of  its  solubility  in  water  scorns  to  bo  of  minor  importance 
in  the  choice  of  a  chalybeate.  Quovenno  asserts  that  the  reduced  iron 
j*ield8  the  largest  percentage,  and,  aa  it  is  nearly  free  lYom  astringoncy, 
it  ia  one  of  the  best  of  the  cbalyboatoa  for  use  in  pill  form  :  but  little, 
if  any,  inferior  is  the  sacctinrntcd  carbonate.  If  a  soluble  proparation 
be  desired,  the  ammouic  or  poia^sic  tortratcs  are  veiy  unirritating. 
Milscbcrlich  believed  that  the  prutosalts  are  more  readily  absorbed  than 
tho  sesquJMilts,  and  conscqueully  should  bo  preferred  aA  a  gt-uenil  rule. 
Wbuu  fively  given,  almost  all  prc|)aruttona  of  iruu  furiu  in  the  inletttiuoa 
sulphides,  which  blacken  tbo  fteees. 

There  are  some  persons  in  whom  iron  produces  headache :  this  can, 
in  some  caHCR,  bo  obviated  by  the  use  of  laxatives.  The  observationa 
of  M.  Petit,  I>r.  N.  A.  Biibnow,  etc.  {Zeitschr.  /.  Ph^siolog.  Chem.,  vii.), 
that  the  iron  preparations  in  large  dosos  inhibit  the  digestive  proeesaes, 
throw  Homo  light  upon  these  cases.  My  own  experienro  is  that  gouty 
or  rheumatic  patients  bear  iron  badly,  and  that  sometimes  its  exhibi- 
tion seems  to  greatly  aggravate  the  arthritic  symptoms. 

TiiKBAPEtTics. — The  chief  indication  for  the  nee  of  iron  ia  the  ex- 
istence of  anctmia;  tho  contra- indication,  a  state  of  plethora  :  on  thoM 
points  suRiciont  has  already  been  said,  and  the  peculiar  actions  of  oor- 
tain  salts  will  be  oonsidorod  under  their  respective  prepai-ationa. 

Fbrruu  Reoucttm — Heducsd  Iron,  U.S. — ^This  preparation  is  also 
Itnuwn  by  the  nami-'a  of  Krri  Ptdvis,  Iron  by  Hydrogen,  and  Quevenne's 
Iron.  It  is  made  from  Jorric  oxyhydrate  by  exposing  it  at  a  white 
heat  to  the  action  of  hydrogen,  which  takes  away  the  oxygen  and 
leaves  tho  pure  metallic  iron.  It  occurs  as  a  light,  iron-gray,  tasteless 
|Hiwder,  which  shoultl  be  completely  disAolved  by  dihite  Hulpburic  acid 
without  yielding  the  oflor  of  sulphuretted  hydrogen,  and  when  touched 
with  a  lighted  taper  should  ignite  and  burn  to  the  brown  oxide  of  iron. 
If  it  be  black,  or  if  it  fail  to  answer  the  testit  given  above,  it  is  impure; 
and  indeed,  as  otfered  in  tho  shops,  not  rarely  it  is  entirely  spurious. 
Of  all  the  efficient  preparations  of  iron  it  ia  the  freest  ftom  astringcncy. 
The  do.so  is  fVoro  two  to  tlve  grains,  taken  in  pill  foi-m  atler  meals.  As 
it  is  entirely  tasteless,  it  is  iK*qucntly  given  to  children  in  chocolate* 
drops  or  lozenges. 

Ferm  Oxidum  II VDBATt;«— Ferric  IItdbati.  U.S.— The  Hydrattd 
Oxide  of  Iron,  made  by  precipitating  ferric  sulphate  with  ammonia,  is 
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A  re<J  dish -brown  pow-ler.  whicb  is  iwed  bolely  as  nn  nniidote  to  Arsenic. 
For  tbia  purpoijo  tt  bhould  Iw  freshly  prcpiwcJ,  and  HboulJ  bo  so  moist 
05  to  constilulo  a  magron.  lU  viriuuii  nre  doleriorated  by  age,  even 
whcD  it  ia  kept  under  water,  and  are  entirely  det*iroyed  by  drying.  If 
tbo  6olutiun  uf  tbo  ferric  sulphate  be  not  at  hand  in  nti  cmergoDCy, 
tho  chlorido  will  yield  just  as  useful  a  product,  aud  sodium  carboaale 
may  be  substituted,  if  cireunistAuces  Decessititte  it,  fur  the  ammonia. 
Tbo  prccipituto  fulk  at  once,  aad  may  be  wnslied  by  putting  it  in  a 
piece  of  muslin,  squeezing  out  tho  original  fluid,  and  then  puuring  on 
BOmo  frcsU  wtitcr.  As  the  ferric  hydrate  is  perfectly  innocuous,  it 
bhould  bo  very  freely  aciniiiiistered  when  used  as  an  antidote,  especially 
since  it  acts  only  when  in  excess.  A  teaHpixjuftd  to  a  tablespoonful 
of  it  should  be  slirred  up  ici  water  and  taken  at  once,  tho  doso  boing 
repeated  several  times  if  necessary.  The  Ferri  Oxidum  Uydmtujn  cum 
Magnesia,  US,  differs  from  the  ferrie  hydnite  in  eonhtining  magnesia, 
vrhicfa  is  substituted  in  excels  for  the  ammonia  a*)  a  precipitant.  Aa 
magnesia  is  not  at  all  irritant,  and  in  itself  antidotal  to  arsenic,  this 
new  propnrniion  olTers  decided  advantages  over  the  older  antidote.  It 
should  be  given  freely, 

FeKRI  CABIHKNAfl  SaCCHAR-XTI-S — SaCCIIARATED  FBRnoUB  CARm)NATB, 

U.S. — This  groonijth-gray  powder  iw  made  by  prw;ipitji(ing  a  solution 
of  the  ferrous  sulphuto  by  sodium  bicarbonate  and  a<lding  sugar  in 
snfttcient  qunntities.  During  drying,  sugar  is  kept  constantly  present 
in  large  amount,  so  as  to  prevent  tho  absorption  of  oxygon,  and  the 
consequent  conversion  of  the  ferrous  carbonate  into  the  ferric  oxido. 
This  is  a  very  good  chalybeate,  nearly  free  from  astringency,  and  may 
be  given  in  dusos  of  from  throe  to  8ve  grains,  in  pill  form.  Griffith's 
Mixture  {Mistura  Ferri  Composita,  U.S.)  contains  tho  ferrous  carbonate 
and  myrrh,  and  has  been  much  used  in  an<emia  with  ainenorrhcea  in 
dosoB  of  from  on©  to  two  tablespoonfuls, 

FcRHi  S[:lpha8  — Ferroub  Sulphate,  U.S.  (FeO,SO,-}-7nO— 
FeSO,-f  711^0). — The  pnre  ferrous  sulphate  is  made  by  dissolving  iron 
in  dilute  sulpluiric  acid.  It  occurs  in  transparent,  efflorescent,  rhombic 
prisms  of  a  pale  bluish-grcon  color  and  a  mctaltio  styptic  taste.  The 
ferrous  sulphato  is  a  very  decided  astringent,  and  in  a  concentrated 
form  and  suffieiont  amount  acts  as  an  irritant  poison,  producing  vomit- 
ing, purging,  and  gastro  intestinal  inflammation.*  Externally  its  solu- 
tion (five  to  twenty-five  grains  to  the  fluidounce)  is  used  as  an  astringent 
lotion.  It  has  boon  especially  recommended  in  this  form  (Ji  to  Oj)  in 
eri/iipelas.  As  a  simplo  chalybeate  the  ferrous  sniphate  should  never 
be  used.    In  (Chronic  diarrhoea  it  is  sometimes  employed  as  a  tonic  astrin- 


*  In  ft  c«<B  r«|)orIiKl  In  tho  jV.  )'.  U*d.  J\mrn.,  itiEviil.  401,  iho  Aftrly  vjmtilow*,  m 
tUlecl  bj  ihii  pfttirnt.  wert.'  ebieflj  nerraua :  liUI«  n»DS>l«oe*  can,  bow«r«r,  b«  r*[>M«d  in  th« 
padwrc  rvpott  of  vymplonu  or  of  lb*  unooM.  iagiMsd. 
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gent    Do90,  three  groins;  in  the  form  of  the  dried  sulphate  {Fcrri 
Sutphoi  SrsiccatuSj  U.S.),  one  grain. 

Liquor  Fbrri  StBscLpnATis — Solction  or  Febric  Subsclphatx, 
V.S. — Mojisel's  Solution. — The  solution  of  thf  subsulphate  [of  the  sos- 
quioxido]  of  iron  (often  incorrectly  called  solution  of  the  persulphate 
of  iron)  id  a  mo«t  powerful  a^lriugent  and  styptic,  and  is  used  solely 
as  such.  It  is  hut  slightly  irrttaut,  iiud  is  the  best  of  all  the  uslriiigents 
for  stunchlng  hemorrhage  when  it  can  be  applied  directly  to  the  port, 
as  in  external  w^oundii,  or  in  furmatemesis.  In  beniorrbogo  from  the 
stomach,  ten  drops  of  it  may  bo  given  in  a  tableinpoonful  of  water,  the 
dose  being  repeated  as  necoseary.  Applied  by  means  of  the  ntomixor, 
it  is  often  very  efficient  in  ha'tnopti/sis.  In  such  a  cuse  the  fluid  to  ho 
atomized  should  have  the  Btrength  of  from  tire  to  twenty  drops  to  the 
ounce.  The  inhalation  uhould  last  from  five  to  ti(\cen  minutes,  and  be 
repeated  at  intcrvaU  of  an  hour  or  longer.  It  ts  very  essontiat  that 
the  liquid  should  bo  fliiely  putvcrizod.  In  diphtheria,  Momtol's  solution 
is  very  valuable  applied  freely,  of  full  strength  or  diluted  pro  re  nata^ 
to  the  throat  every  three  to  twelve  hours.  In  overdose,  Monsel'e  solu- 
tion is  an  irriLattt  poison  :  the  antidote  is  soap  or  an  alkaline  carbonate. 
The  StAution  of  Ferric  Sulphate  (Liquor  Fkrri  Tersui.phatis,  TJ.S.), 
owing  to  its  irriiant  action,  is  used  only  to  make  the  fcrnr  preparations, 

TiNCTTRA  Ferri  CnLoHiDt. — TixcTcRE  OF  Ferbic  Cbloripe,  25  i>or 
cent.,  U.S.,  contains  the  ferric  chloride,  hydrochloric  acid,  an<^  alco- 
hol, and,  from  tho  reactions  of  the  last  two  ingredients,  hydrochloric 
ether.  It  is  prepared  by  adding  alcohol  to  tho  official  Liquor  I'trri 
Chhridi,  and  is  a  reddlsh-yotlow,  astringent,  irritating,  somewhat  cor- 
rosive liquid.  It  is  an  excellent  chalybeate,  possessed  of  peculiar  prop* 
ortics,  probably  in  some  measure  duo  to  tho  ether  which  it  contains. 
It  is  a  diuretic,  increasing  otTten  very  decidedly  tho  daily  urinary  socre- 
tion.  It  ap|>oarB  also  to  oxcrt  an  astringent  influence  upon  the  urino- 
genital  nuicuus  membrane,  and  is  frequently  employed  with  tincture  of 
cantharideti  in  yleet.  In  chronic  Bri<jht'a  disease  it  is  oflen  of  verj*  great 
service  as  a  chalybeate  diuretic.  In  erysiprlaa  it  is  constantly  employed 
with  remarkable  results*,  controlling  the  disease  in  a  manner  not  yet 
understood.  Analogy  haa  suggested  its  employment  in  other  adynamic 
afTcctions,  such  as  diphtheria  and  pycemia^  but  its  value  in  these  dtseaiu 
is  much  more  doubtful.  Locally  it  is  used  as  an  astringent  in  sort 
throat ;  for  this  purpose  it»  strength  should  be  reduced  at  leaiit  one-half 
As  it  is  very  destructive  to  the  teeth,  care  ought  to  be  exercised  in  ita 
use  about  the  mouth,  and  also  iu  itti  administration.  The  dtMe  is  iVom 
fifteen  to  thirty  drop»,  given  as  a  chalybeate  three  limes  a  day ;  in 
erysipelas,  every  two  or  three  hours.  Tlio  orange-yollow,  crystalline, 
deliquescent  Ferric  Chloride  (Febri  CuLoBii^uu)  (Fe,CI, — Fe,ClJ  is 
official,  but  is  very  rarely  used. 
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SvEUPca  Ferbi  Iodii>i,  U^. — The  Syrup  of  Ferrous  Iodide  ia 
tranftparont,  grooniah  liquid,  of  a  sweet,  ferrugirioud  laitte.  It  deposiU 
no  aedimcnt  on  keepiojr,  and  should  not  affec-t  the  color  of  etarch.  If 
it  strikes  a  blue  color  with  tho  latter  anbatance,  it  contairie  free  iodine. 
The  gyrup  of  ferrous  iodide  ia  a  favorite  remedy  m  tbose  caaca  of 
anicmia  in  which  there  is  a  distinct  scrofulous  taint.  It  is  believed  to 
possess  tho  peculiar  alterative  powers  of  iodine,  conjoined  with  tho 
tonic  properties  of  iron.  It  is  much  used  in  scro/ulosis  occurring  in 
aneemic  children ;  but  it  certainly  possesses  no  advantages  over  a  fer- 
ruicinous  tonic  and  iodine  when  ^ven  separately  but  eimultaoeously. 
Indeod,  it  seems  to  me  uncertain  wheihor  its  use  is  as  effective  as  the 
separate  admluiblration  of  iodine  and  iron.  The  dose  of  it  for  a  child 
two  years  old  ia  five  to  ton  drops ;  for  an  adult,  thirty  to  forty  minims. 
As  it  affects  tho  tcclh  very  acriouHly,  it  should  always  be  freely  diluted 
when  taken,  and  the  mouth  should  be  well  washed  after  its  adminis- 
tration. 


Fkbri  Todidom  Sacchaeatcm,  U.S. — Saccharated  Ferrous  Io<Jide  ia 
a  yellowish-whito  or  grayiith  powder  which  represanta  the  chemical  and 
medical  properties  of  the  corresponding  syrup,  being  prepared  by  a 
parallel  process.  It  may  bo  substituted  for  the  syrup  in  doses  of  from 
two  10  five  grains  given  in  pill  form. 

BiALVZED  Iron. — Ferrvm  Dialysntum.—Thh  is  a  clear,  neutral,  nearly 
tasteless,  dark-rod  liquid,  prepared  by  dialyzing  a  solution  of  the  chlo- 
ride of  iron.  Its  exact  chemical  composition  is  uncertain.  It  contains 
a  minute  proportion  of  chloride,  and  it  is  possible  that  the  iron  exists 
as  a  basic  oxychlorido.  It  bears  dilution  with  pure  water,  but  is  at 
once  precipitated  by  alkalies,  almost  all  soluble  salts,  and  many  nrganic 
substances.  As  tho  iron  oxide  in  this  condition  is  unable  to  pass  through 
aoiniul  menibmnes,  it  has  been  assorted  that  it  cannot  be  absorbed. 
Cliuical  cxijcrionco  shows,  however,  that  it  is  absorbed,  and  a  priori  it 
seems  cei-taiu  that  the  diulyzod  iron  must  undergo  change  the  moment 
it  enteni  the  stomach.  In  what  form  absorption  takes  place  we  do  noL 
know.  Its  tuslelesttnuss,  barmlcssncss  to  tho  teeth,  and  comparative 
freedom  fVom  a.striugency  have  rendered  it  a  favorite  chalybeate,  not- 
withstanding its  fuebleness.  The  assertion  fVequcntly  made  tliat  it  never 
constipates  is  an  error.  It  should  never  be  used  in  combination.  Tho 
dose  is  twenty  to  forty  dropH.  Dialyzcd  ii-on  is  antidotal  to  arsenic. 
It  is  harmless,  and  in  cases  of  puisouiug  a  tablcspoonful  should  bo  ad- 
ministorod  at  once,  and  repealed  pro  re  nata  (see  Phila.  Med,  Timea^ 
vol.  viii.  pp.  104,  151,  335). 

There  are  five  official  Iron  Citrates,  all  soluble  in  wa*6r.*    Two  of 

*  Dr.  Olacreekfl  (Arcl. /.  Krptr.  rath,  m.  /'Aurw.,  ivli.  4AS)  hM  np«rinn)te<l  npna 
nbUii  hj  tfan  hypodftPDiio  injoctioD  of  eilrata  of  iron.  ]l«  flti<lt  Ibftt  the  Iron  ■ppoan  in  ih* 
■trine  In  liftir  an  boor,  tb*t  the  rmxIuuid  pn]|>orUon  la  rMelwtl  In  two  to  four  boan,  uid  tlwt 
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^ERRI  CiTRAS  and  Ferri  et  Ammon-ii  CiTRAS)  o«  ur  in  garnety- 
»d  BCftlos,  aud  aro  nim])Iy  mild  clmlyboatos.  Doee,  five  graine.  The 
Iron  and  Quinine  Citrate  (Ferri  et  Qi:inin.«  Citras),  in  trauBparent 
eeales,  varyiog  from  nnlditih  brown  lo  yellowish  browu  in  color,  and 
Soluble  Iron  and  Quinine  Citrate  (Ferri  et  QriNiSj«  Citras  Solurilis, 
U.S.),  each  containing  twelve  pur  conl.  of  alkaloid,  may  be  given  in 
doses  of  five  graiiiH  or  more.  The  Iron  and  Strychnine  Citrate  (Fehri 
ET  Strtcbmna  Citras)  contains  one  p«r  cent,  of  strychnine.* 

There  are  two  official  Iron  Tartrates  (FfRBi  kt  Amuomi  Tartras 
and  Ferri  et  Pota.18ii  Tartras),  t-ach  occurring  in  gamcty  scaleH.  and 
each  soluble  in  water.  Dose,  five  grains.  The  Ferrous  Lactate  (FzRRi 
Lactas,  U.S.)  occurs  in  greenish-while  crj-siallino  cruBls  or  grains,  solu- 
ble in  forl^- parts  of  water.  It  is  a  good  chalybeate.  Dose,  five  grains. 
Soluble  Ferric  Pkofphate  (Ferri  Pne^sriiAS  Sulliiilis)  and  Soluble  Ferric 
Pyrophosphate  (Ferri  PrBorDospoAS  Solcbieis)  ai-e  excellent  prepa- 
rations, occuiTing  in  apple-green  eealc?,  completely  soluble  in  water, 
and  nearly  flx>e  from  astriiigoncy  and  fonnginous  taste.  Dose,  five 
grains.  Ferric  Ammonium  Sulphate  (Ferri  et  Amhonii  Sulpuas,  U.B.) 
occurs  in  octnhodi-al  crystals  of  a  palo  violet  color:  it  is  freely  solu- 
ble in  water,  is  very  aiitringenl,  and  Is  used  only  in  atonic  Icucorrhaia, 
in  which  affection  marked  benefit  is  of^en  gained  b}-  the  exhibition 
of  it  in  five-grain  doses  three  times  a  day.  Bromide  of  Iron  (not  oflS- 
cial)  haa  recently  been  highly  reeommcncU^d  liy  Dr.  I)a  Costa  in  chorea 
and  incontinence  of  urine  in  children  (Med'cal  and  Surifir.nl  Reporter^ 
1874).  He  j^ves,  to  a  child,  five  gruinR,  dissolved  in  syrup,  and  rapidly 
increases  the  doso  to  twenty  grains.  In  a  few  trials  I  have  fonnd  it 
uiieless  in  chorea. 


Manqanese. — The  Manganese  Dioxide  (Manoani  I)ioxiDtrM,  0.S.) 
and  the  Manganese  Sulphate  (Manoani  Sulpuas,  U.S.)  have  been  snj*- 
posed  by  some  to  possetw  tlierBpoulic  properties  similar  to  those  of  iron. 
The  metal  manganese  certainly  exiftts  in  the  blood,  bnt  its  ealte  have 
failed  to  gain  the  confidence  of  the  profei^sion,  although  highly  recom- 
mended by  llnrmon,  of  Belgium,  and  by  Pctretiuin  (2\'ouvelle/i  Hecherrhes 
du  Manganese,  2d  od.,  Paris,  1852.  aI*o  Bull.  Tfurnp.,  March,  1852)  as 
an  adjuvant  to  the  cbalybeatca.  In  Dr.  Garrotl'a  experiments  ujwn 
antemia  (Med,  Times  and  Gaz.,  1863)  the  preparnftions  of  manganeso 
fiiiled  to  be  of  service.  C.  C.  Gmclin  is  Hiiid  (U.S.  Disj/ensatory)  to 
have  found  the  sulphate  act  as  a  powerful  cfaolagogue  on  tlio  lower 
animals,  and  Dr.  Thomson  Htatert  that  it  is  a  purgative  to  man  in  doaea 
of  one  or  two  drdchms.     Dr.  Leand  afTirms  (Glasgow  Med.  Journ.,  Jan. 


•Iter  IwfDlT-.firc  hour*  climinatiiin  nnnt.  In  man  ha  UbIm  itint  Ibuo  inJ(«tion«  »rfl  w«)l 
bonM  *B<I  lk«  lb«r«p«nlic  cffMti  lailifMUrj.  Tbo  doM  of  tb«  ciinU  omkI  for  ui  Kdult  wu 
•bout  }.i  crnlnii. 

*  Tba  ■lltalaldiJ  «ompaaBde  wltb  Iroa  an  ver;  ln«1lflbl«  {inpanittoOT,  bwanu  tlwr  do 
nal  kIIud  Ibc  ftnictiUuner  to  vmrj  Ihe  (iruporUoiMle  dotM  vf  tha  liru  insrcdlcBU. 
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1865)  that  tho  manganese  oxide  is  therapeutically  equivalent  to  the 
preparations  of  bismuth  excepting  in  that  it  dotis  not  constipate,  and 
that  it  may  be  used  with  advantage  in  fjastralgia,  pjfrosis,  and  Bimilar 
stomachic  derangements. 

ACIDUM  SULPHURICUM-SULPmmiC  AOID.    U.S. 

Oil  of  Vitriol  (ITySO,)  lj),  when  pnro.  a  colorless,  heavy  liquid  (sp.  gr. 
not  below  1.835).  On  exposure  to  the  air  it  rapidly  absorbs  moistura 
and  becomes  less  dense.  When  its  specific  gravity  is  1.7S,  it  depoaiU^ 
crj-stals  of  the  bihydrated  acid  at  28*'  F.,  and  may  burst  tho  glass  is 
which  it  is  kept.  Owing  to  its  great  affinity  for  water,  it  is  used  in 
chemistry  as  a  desiccant. 

roTSlOLOOlCAt,  AcTtOM. — Concentrated  BulphurJc  acid  is  powerfully 
corrosive  of  both  animal  and  vegetable  tia*iucs,  abstracting  tho  elements 
of  water  and  leaving  tho  carbon  untouched.  It  consequently  blarJcens 
organic  matter  at  tho  some  time  that  it  destroys  its  te-^ture.*  When 
administered  in  therapeutic  doses  and  absorbed  into  the  blood,  it  is  con- 
verted into  sulphates,  and  as  such,  so  far  us  is  known,  is  eliminated. 

It  escapes  by  the  kidneys,  as  has  been  provod  by  Dr.  H.  Bonce 
JoDcs  (Lnttires  on  Pathol,  and  Therap.,  London,  1867)  in  regard  to 
largo  therapeutic  doses,  and  is  attested  by  Maukoplf  as  occurring  after 
poisoning.  As,  however,  the  amount  of  cUmination  by  the  kidneys 
scorns  to  be  slight,  it  is  very  probable,  aa  Dr.  Headland  (^Action  of 
Afedicijus,  London,  1852)  eonjocturea,  that  it  is  excreted  both  by  the 
lower  bowel  and  by  the  skin.  Locally  applied,  dilute  sulphuric  acid  ta 
an  astringent,  and  clinical  experience  proves  that  it  exerts  a  similar 
action  when  taken  into  the  system.  Under  such  circumstances  tta 
astringent  influence  is  most  marked  upon  the  skin  and  intei^tine, — parts 
which  are  believed  to  excrete  it :  it  is  therefore  possible  that  this  action 
is  in  a  measure  local,  and  dependent  upon  tho  presence  of  the  excreted 
acid-f 

'I'herapbdtics. — Concentrated  sulphuric  acid  is  not  rarely  used  aa 
an  escharotic,  for  which  purpose  it  is  mixod  with  finoly-powdored 
charcoal  so  as  to  form  a  paste.  Appropriately  diluted,  it  has  been  used 
as  a  stimulant  and  astringent  lotion  in  venereal  and  other  indolent  ulcers. 
Internally,  sulphuric  acid  is  very  usoAil  as  an  astringent  in  colliquative 
siceats  (night-sweats)  and  in  proAise  serous  diarrhceas.  I  have  used  it 
with  great  advantage  in  the  sudden  seroaa  vomiting  and  purging  of 
infants  known  as  cholera  infantum. 

■  Tlie  obaerTBtlun  nf  Or«  {CampUf-Reidrnt,  1875),  th^t  eunsiilcnble  qnanlitin  of  di1«t« 
ftoidi  can  be  Injected  Into  tbe  blood  without  caaiing  eo»gDlstloa  or  lerlooi  dlJtarbuH)*,  bu 
been  eonarmei)  b;  Dr.  P»u1  GuttmAno  (  Virel»o»'*  JrcAiV,  Ixii.  534).  Tha  a«ij  is  pri>b*blrkt 
once  ceatnlUed  hy  tbe  alkftli  of  Ibe  blood. 

t  Tbe  ■ctioD  of  Urge  but  not  Mrroeir*  doew  of  miaerkl  ftcld*  npra  u>inkb  bae  been  M 
•ume  Mlent  itudleii  \>J  Dr.  F.  Ilofoiebtcr  {f*r»yrr  Utd.  Warkentkr..  1$7»,  Ir.  75).  Dntk» 
be  belleree,  rcenlts  from  uph^xlB,  due  to  the  MidiAeklion  in  tbe  blood  of  tbe  ftUtKUna  thlli^ 
•ktob  Mrre  u  vehMee  in  mrryiog  the  oofbonie  Mid  from  tbe  tiuiM. 


Tomcs. 


627 


I 


I 
I 


It  bas  bocn  employed  with  ndvantago  in  cholera^  and  a  romnrkablo 
Borios  of  obsorvalions  by  Dr.  R.  G.  Curtin  (Phila.  Med.  Times,  vol.  iii. 
p.  649)  at  least  f\inii8h  good  roa»on  for  further  testing  its  powers  as 
a  prupbylaelic  against  this  disease.  Tlie  facts  recorded  by  Dr.  Curtin 
nro  as  follows.  A  very  sovcru  epidemic  of  tbo  dliwaso  coaHcd  in  the 
Insane  Bopartment  of  tho  Philadelphia  A]m»hoii8o  within  twelve  hours 
aflcr  tho  lunatics  were  all  put  upon  the  A-oo  uiso  of  nulpluiric  acid 
lemonade ;  the  only  new  case  af\cr  this  buing  in  a  man  who  refused  to 
use  the  propbylactia  Two  days  aflcr  tho  use  of  the  sulphuric  acid 
was  stopped,  two  new  cases  occurred,  and  tbo  opidoniic  was  again 
arrested  by  the  use  of  the  acid.  In  tho  surgical  wartis  of  tho  HospitjU 
Department  the  acid  was  used  from  tho  beginning  of  the  epidemic; 
and  these  warda,  although  in  no  way  isolated,  were  the  only  parts  of 
tho  institution  unvisited  by  tbo  disease. 

Sulphuric  acid  was  formerly  used  in  hemorrhages,  but  is  now  rarely 
employed.  It  is,  1  think,  much  less  efficacious  than  »ome  other  reme- 
dies. In  acute  tead-poisoning  tho  dilute  acid  is  an  efficient  antidote,  and 
il  has  been  proposed  by  M.  Gendrio  (Dr.  Bennett,  Lancet,  185G)  as  a 
roraody  in  chronic  lead-poisoning.  As,  however,  he  combinod  its  internal 
exhibition  with  tho  daily  use  of  warm  sulphur-baths,  it  is  doabtAil  how 
much  of  tho  successHil  result  was  duo  to  its  action.  It  is  difficnlt  tn 
porceivo  how  it  can  do  good  in  theso  cases,  and  I  do  not  think  tho 
clinical  proof  that  it  does  so  has  as  yet  been  brought  forward. 

Toxicology. — When  swallowed  in  concentrated  form,  sulphuric  acid 
acts  as  a  corrosive  poison.  Death  from  collapse  has  resulted  in  two 
hours  and  a  half  (case,  Med.  Times  and  Qaz.^  vol  i.,  18C3),  but  usually 
the  course  of  sulphuric  acid  poisoning  is  much  more  protracted,  tho 
fatal  result  having  boon  delayed  iu  some  casus  fur  several  months.  Tho 
usual  symptoms  are  pain  in  the  moutli,  throat,  and  epigastrium,  violent 
vomiting,  often  of  tarry  matters,  with  symptoms  of  collapse,  such  as 
cold  extremities,  feeble  pulse,  suppressed  voice,  and  clammy  skin.  The 
mind  ia  generally  clear  to  tho  bst.  Profuse,  and  sometimes  bloody, 
salivation  is  commonly  present.  Tho  parotids  sometimes  swell  as  early 
as  tho  fourth  day,  and  Maukopff  (Syd.  Soc.Year-Book^  1363)  has  seen 
suppurative  parotitis  apparently  induced  by  closure  of  tho  duct  of 
Stono,  retention  of  secretion,  and  consequent  irritation  of  tho  gland. 
The  later  symptoms  are  those  of  utcoration  of  tho  (Bsophagua  and 
stomach,  and  need  not  be  dwelt  upon  hero.  The  larynx  ia  often  pro- 
foundly affected.  There  is  a  very  marked  increase  in  the  amount  of 
sulphates  in  the  urine,  which  may  be  albuminous  and  contain  granular 
casts.  Desquamative  nephritis  may  be  developed  several  days  after  tho 
subsidence  of  the  first  symptoms.  Thus,  in  one  of  the  cases  reported 
by  Maukopff,  urine  which  had  ceased  to  be  albuminous  on  tho  third  day 
became  so  again  on  the  twentieth,  with  a  simnltaneoos  development  of 
costs  containing  blood-corpnscles;  after  death  tubular  nephritis  was 
found.    Another  symptom  noted  by  Maukopff  was  intercostal  neuralgia. 


538 


QEXERAL  REMEDIES, 


AfYor  death,  greater  or  Icsa  deslnicMon  of  the  oesophagus  and  tho 
Btomach,  or  of  the  nir  passages,  is  found.  The  black  color  of  tho  slough 
is  a  diagnostic  sign  which  an  oxamination  of  the  mouth  will  somotimea 
ronilcr  arailahla  before  death 

The  most  important  part  of  the  treatment  of  sulphuric  aoid  poison- 
ing consiats  in  the  imme<liate  and  froo  exhibition  of  the  antidotes,  which 
should  be  given  in  milk  or  In  water.  Tho  best  antidotes  ore  chalk,  mag- 
noRlo,  whitewash,  and  soap.  Christison  condemns  the  use  of  the  alka- 
line carbonates,  bocautte  thoy  are  themselves  JrHtating.  As,  however, 
in  those  oases  time  is  a  matter  of  vital  importance,  if  the  alkaline  car- 
bonates bo  the  on!}- antidotes  at  hand  they  should  be  used  unhesitatingly. 

AnMi-NifiTKATios. — Sulphuric  acid  should  of  course  be  given  properly 
diluted,  and  with  tho  roquimto  precautions  to  prevent  its  injuring  tho 
teeth.  It  is  best  administered  in  the  form  cither  of  the  dilute  (Acidvm 
Sutphuncum  Diiatum — 10  per  cent,  by  weight,  CS. ;  sp.  gr.  1.070 ;  dose, 
ten  to  Ihtrt}'  drops)  or  of  ibo  aromatic  sulphuric  acid  QAcidum  Sulphuri- 
cum  AroTRaticum — about  20  per  cent,  by  weight,  U.S.).  The  last  prepa- 
ration contains  alcohol  and  aramutics.  Its  dose  is  from  ten  to  twenty 
drops,  wt-'U  diluted. 


ACIDDM   HYDROCHLORICUM-HYDROCHLORIC   ACID. 

U.S. 

Hydrochloric  acid  is  n  colorlces  aqueous  solution  of  hydrochloric 
acid  gas,  having  tho  specific  gravity  of  1.163  and  containing  31.9  per 
cent,  by  weight  of  tho  gas.  Tho  hydrochloric  or  rauriitlic  acid  of  com- 
merce commonly  has  a  yullowisb  tint,  produced  by  ferric  chloride,  ur 
somctiraes  by  organic  matter. 

PHTSioLoaiOAL  AcTioN. — lo  its  concoutratod  form  hydrochloric  acid 
is  highly  corrosive,  but  less  so  than  either  sulphuric  or  nitric  acid.  Ila 
astriugoDt  properties  are  not  all  decided,  if  iDdccd  it  really  possess 
aoy.  As  it  probably  is  one  of  the  natural  acids  of  tho  stomach,  it 
would  seem  as  though  it  ought  to  be  caimblo  of  aiding  digestion.  It 
also  a2)))ears  to  have  influence  over  the  glandular  system  of  tho  ali- 
muntary  canal,  incivnsiiig  by  its  action  their  uoi*mal  secrotions. 

Thehapjjutics. — In  stortutchie  dt/spepsta,  muriatic  acid,  with  or  with- 
out pepsin,  is  ofluu  useful  by  aiding  iu  the  digestion  of  the  food.  In 
other  cases,  where  the  dyspepsia  is  intestinal^  with  a  tendency  to  diojv 
rh<ca  and  loss  of  appetite,  muriatic  acid  combined  with  str^'chnine  and 
some  aromatic,  such  us  eumjmund  tincture  of  cardamom,  is  often  very 
advantageous.  In  low  fevers  the  use  of  minemi  acids  has  been  highly 
extolled  by  various  authorities.  1  have  seen  a  number  of  cases  treated 
upon  this  so-called  "  Swedi.^h  plan,"  and  have  never  been  able  to  porcoive 
that  the  acids  do  any  real  good. 

Lf>Ct}Uy,  diluted  muriatic  acid  has  boon  recommended  by  Bretonnoaa 
In  diphtheria.  Ho  employed  a.  mixture  of  one  part  of  the  acid  to  two 
parts  of  honey;  but  bolder  practitioners  havo  used  it  of  ftill  strength, 


roKics. 


629 


with,  it  ia  assorted,  good  efToet.  It  should  bo  nppliod  by  moans  of  a 
tittio  mop,  ncnipulous  cnro  boing  exercised  to  prevent  any  of  the  acid 
from  coming  in  contact  with  parte  not  protected  by  fulfto  inembmno. 

ToxicoLOOT. — Ilydrochloric  acid,  as  a  poison,  U  similar  in  its  ulTucta 
to,  but  loRS  poworf\il  than,  sulphuric  acid,  recovery  having  occurred 
aftor  the  ingestion  of  an  ounce  of  the  officinal  acid  {Boston  Medical  and 
Surgifal  Journal,  vol.  xr.).  The  treatment  is  wmilar  to  that  of  poiaoa- 
ing  from  other  mineral  acids. 

Admimstration.— The  acid  is  best  given  in  the  form  of  the  officinal 
Acidum  JiydrocMoricum  Dilutam  (10  per  cent.;  ap.  gr.  1.050).  Doeo, 
ten  to  thirty  drops,  properly  diltcteJ. 

ACIDUM  NTTRICUM-NITRIC  ACID.    U.S. 

A  liquid  of  the  speciBu  gravity  of  about  l.tll,  which  as  firat  made 
is  colorless,  but  by  exposui'o  to  the  light  acquires  a  yellow  tint.  It 
oxidizes  all  of  the  fommon  metals  except  gold,  and  is  exrccilingly  cor- 
rosive to  living  tissue,  which  it  stains  :id  indelible  yellow.  AVheu  diluted 
it  converts  most  animal  and  vegetable  substances  into  oxalic,  malic,  or 
curbouic  acid. 

PiirsiaLoatCAL  Action. — When  applied  to  any  portion  of  the  living 
organism,  nitric  acid  acts  as  a  most  powerful  chomioal  coustic.  MThon 
very  greatly  diluted,  it  is  a  simple  local  stimulant,  with  vory  alight 
astringent  powers.  Owing  to  its  chemical  activity,  its  vnpor  was  at 
one  time  used  as  a  disinfectant;  but  it  hnn  been  superseded  by  other 
subHtnncoa.  Taken  internally  in  small  amount,  it  aots  as  a  stimulant 
npon  the  glandular  Byatom  of  the  alimentary  canal,  and  in  serous  diar- 
rhcea  appears  to  exert  an  astringent  influence.  It  soems  to  mo  very 
probable  that  these  effects  are  local  rather  than  constitutional,  duo  to 
a  direct  action  of  the  acid  upon  tho  mucous  membrano  of  the  bow«l. 
On  entering  iho  blood,  nitric  acid  mu^t  be  converted  into  a  nitrate. 
In  roganl  to  its  elimination  wu  have  but  little  definite  information, 
but  it  pi-obably  escapes  through  the  same  channels  as  does  sulplturio 
acid. 

TuERAPEUTics. — Nltric  acid  is  used  quite  frequently  as  an  cscharotic, 
especially  in  cases  of  chancres  and  venereal  or  other  warti.  In  its  era- 
ployracul  care  should  bo  taken  to  protect  tho  sound  tissue  by  oil,  or, 
aiill  better,  by  a  laycrof  aoap.  It  may  be  applied  by  means  of  a  splinter 
of  wood,  or,  if  it  is  to  be  used  more  freely,  by  a  little  mop.  Wheu  it  has 
penelmtcd  as  deeply  as  is  desirable,  washing  tho  part  with  wann  soap- 
suds wili  prevent  Airlher  action.  Very  much  diluted  (five  to  twenty 
drupH  to  tho  ounce),  it  fonns  a  good  stimulant  lotion  for  indolent  ulcers. 
It  Hliould  not  bo  employed  as  a  moulh-wosh,  on  account  of  its  destructive 
action  on  tho  teeth.  Of  course  this  does  not  apply  to  its  use  as  a  caustic 
in  canenim  oris,  in  which,  as  in  other  forms  of  acute  gangrene,  such  as 
pharjedenic  rhanerea  and  hospital  ganyrene,  it  ia  very  offieienl.  In  thc^ 
casoH  it  must  be  applied  thoroughly. 
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Intomallir.  nitric  acid  has  been  uae<i  in  low  fevers,  but  with  doubtfbl 
advantage.  In  dyspepsia,  in  chronic  fiepatic  congestioji,  in  the  oxalic  acid 
diatiiesis,  In  (he  dyscmsia  of  constitutioiMl  syphilis,  nitric  acid  haa  been 
employed  with  advantage,  but  ia  much  inrerior  to  nitro-hydrochlorio 
acid. 

In  1826  Dr.  Hope  olaimed  for  Acidum  Kitrosvm  a  specifio  action  hk 
serous  (fmrr/ion,  including  the  sudden  acute  diarrhcBas  of  hot  climnt«^j 
and  in  the  chronic  dysenteries  originatinsj  under  similar  circan)stnncc«. 
The  formula  ho  employed  ia  as  follows:  B  Acidi  njtrosi,  fji;  Miaturec 
camphono,  fjviii;  Miaeo,  ot  addo  Tnct.  opii,  gtt.  x\.    S. — A  fourth 
part  to  bo  taken  every  three  or  faur  hours.     Under  the  name  of  J/o/w'j 
Camphor  Mixture  a  preparation  similar  to  this  has  been  mnch  used,  bal 
haa  gradually  lost  the  confidence  of  the  profession,  chiefly,  I  believe, 
because  on  thoorotical  groundi)  the  original  formula  has  boon  departed 
ft*om.    The  Nitrous  Acid  of  the  shops  (Acidum  Nitrosum,  Kdinburjo^b 
Ptmrmacopteia)  is  tin  orauge-red  liq'tid,  which  may  be  looked  upon  as 
a  solution  of  nitric  oxide  in  nitric  acid.     When  it  is  diluted  with  wntet 
it  is  after  a  short  time  converted  into  simple  nitric  acid.     Pur  this  reason 
it  has  been  cuHtomary  to  substitute  nitric  acid  for  the  Acidum  Nitrosuio 
of  Hope's  original  formula.     It  should  be  noted,  however,  that  the  latter 
only  jiroviiied  Buiflclenl  of  the  remedy  to  last  a  few  hours,  and,  as  the 
reaction  which  haa  been  8]>oken  of  requires  some  time  for  ita  perform- 
ance, I  do  not  think  that  theory  in  truth  warrants  the  change..    Practi- 
cally I  have  failed  absolutely  with  the  now  formula,  when  immediate 
relief  was  afterwards  obtained  by  the  use  of  the  medicine  preporvd 
according  to  the  old  plan.     Made  in  this  way  and  osed  while  fresh, 
Hope's  Camphor  Mixture  is  a  very  efficient  though  disagreeable  remedy 
in  diarrhoeAs  connected  with  disordered  secretion  of  the  liver  and  other 
glands  of  the  alimentary  canal. 

Administration. — ^Tho  dose  of  the  strong  acid  is  from  five  to  twenty 
drops;  of  the  diluted  (Ar.idum  yitricum  DUutam — 10  percent,  by  weight, 
U.S. ;  sp.  gr.  1.057),  from  tiftoen  to  sixty  drops,  woU  diluted. 

ToxicOLOOT. — When  taken  in  a  coiieontnited  form,  nitric  acid  tea 
corrosive  poison,  exceeding  even  sulphuric  acid  in  violence.  The  Hymp- 
toms  so  closely  resemble  those  induced  by  the  latter  substance  that  it 
is  unnoecsaary  to  detail  them  hero,  as  is  also  true  of  the  IreatmenL 
The  distingmabiug  character  is  to  bo  found  in  the  color  of  the  affected 
tissues,  which  in  nitrie  acid  puiaoning  arc  stained  of  a  deep  yellov. 


ACJDXm  NITRO-HTDROCHLORICtJM— NTTRO-HYDROCHLO- 

RIC  ACID.    U.S. 

This  preparation  is  made  by  mixing  nine  parts  of  nitric  acid  with 
forty-one  parts  of  hydi-ochtoric  acid.  If  the  acid  bo  euflflclenlly  strong,  ao 
orange-colored  liquid  will  be  formed,  with  the  evolution  of  intcnsoly-it-ri- 
tating  vapors.  After  staudiiig  for  a  length  of  lime,  the  red  color  changes 
to  a  golden  yellow.   It  is  in  this  state  that  the  U.S.  Pharmacoposia  directs 
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(he  add  to  bo  used.  By  longer  stAnding  the  golden  yellow  bocomos 
IfHun-yellow,  and  the  odor  of  chlonno  is  almost  entirely  lost.  These 
changes  are  hastened  by  light,  hut  will  occnr  in  the  dark  and  in  ^ell- 
Btoppored  bottles.  Allhon^h  the  golden-ycltow  acid  is  directed  by  the 
Pfaarmaoopceia,  yet  caref^il  clinical  studies  have  convimod  me  that  the 
acid  acta  mcch  more  efficiently  when  freshly  prepared  and  of  a  deep- 
red  color.  In  some  coses  It  has  seemed  to  ine  useful  only  when  in  the 
Utter  form.    The  lomon-yeMow  acid  is  nearly  vfthiclcss. 

PnTSioLooiCAL  Action. — Concentrated  nitro-hj'drochloric  or  ritro- 
iDuriatic  acid  is  exceedingly  corrosive.  Our  knowledge  of  its  action  in 
smal)  doses  is  purely  cHoical,  and  will  bo  spoken  of  under  the  bead  of 
Therapeutics.  The  chemistry  of  the  acid  is  so  complex  and  uncertain 
thai  DO  reasonable  conjecture  can  bo  made  as  to  the  form  in  which  it  ia 
abanrbod  nr  the  method  of  its  escape  fVom  the  body.  That  it  is  absorbed 
in  aumo  form  ia  proved  by  its  occasionally  producing  aalivation,  even 
when  applied  to  the  »kin  by  means  of  baths. 

THEBAPEirrics. — The  remedial  value  of  nitro-hydrochloric  acid  de> 
ponds  chiefly  upon  the  power  which  it  poaseesea  to  a  much  greater 
degree  than  any  other  of  the  mineral  acids  of  influencing  the  action  of 
Ui«  liver  and  other  glandular  organs  of  the  alimentary  canul.  Origi- 
nally proposed  by  Dr.  Scott,  of  Bombay,  in  the  chronic  hepati/is  of  hot 
citmatoa,  it  has  been  used  with  great  boccobs  by  Annealoy,  Alartin,  and 
other  famous  India  surgeons.    The  remedy  would  seem  not  to  bo  indi* 

I    Gated  in  hepatitis  with  high  fever  and  a  tendency  to  rapid  suppuration 
ao  much  as  In  the  slower  form  of  the  afl'ection,  which  normally  ends 
io  chronic  enlargement  and  induration  of  the  viscus.     In  the  habitual 
congestion  of  the  liver  occa.sionally  seen  in  this  climate  I  have  u.»ted  tt 
^Vttb  the  most  marked  benefit.     In  the  still  milder  affection  known  as 
*^  biliousness,"  whose  pathology  is  probably  a  torpid  condition  of  the 
^inall  glands  of  the  alimentary  mucous  membrane  as  woH  as  of  the 
1  Iver,  nitro-muriatic  acid  has  yielded  in  my  hands  moi^t  excellent  results. 
'X'hat  the  remedy  does  act  upon  the  liver  is  proved  by  the  fact  that  in 
<.hosc  cttses  it  sometimes  produces  violent  bilious  diarrhcea.     When 
iiundice  depends  upou  obstruction  or  upon  any  of  the  severer  organic 
iseasoB  of  the  liver,  the  acid  is  of  little  if  any  use;  when,  however* 
lio  jaundice  depends  upon  torpor  of  the  liver,  or  even  when  it  is  catar- 
hal  in  origin,  the  remedy  may  be  of  groat  service.     Even  in  the  early 
tages  of  cirrhosis,  while  the  liver  is  still  enlarged,  nitro-murJatic  acid 
hould  bo  tried,  as  in  some  cases  apparently  of  this  characlor  great 
li^oncfit  has  been  derived  from  its  use. 
%         In  those  forms  of  chronic  diarrhoea  in  which  the  diacaso  is  really  an 
■«.X)tcfltinal  dyspepsia,  nitro-hydroehloric  acid  may  be  of  the  utmost  ser- 
^^ico,  benefiting  and  oven  curing  cases  which  have  resisted  other  treat* 
Cnoat.     As  the  etfect  of  tho  acid  is  not  a  sudden  one,  it  is  evident  that 

tit;  acts  in  these  coses  not  as  an  astringent,  but  by  restoring  tho  normal 
digestive  power. 
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There  is  a  morbid  eon<litioii,  probably  dopondcnt  upon  dofoctira 
primary  aFwimilulion,  in  which  the  chief  ttymptoin»  aro  goncml  nialnise, 
a.  fueling  of  weakness,  u  lack  of  elasticity,  and  a  very  great  deprcitaioD  of 
Bpiritti,  in  which  cr^'Htals  of  oxalate  of  limo  are  geneTully  to  bo  found 
ill  tUo  urine,  and  in  which  iiitro -muriatic  acid  produces  in  a  few  days 
a  Bui-priHiiig  revolution. 

Ah  a  "blood-puritler"  the  acid  has  been  employed  In  eonstitutional 
$i/philis,  And  in  various  ulcerative  skin-affecttons.  In  these  dieeaHOS  it 
no  doubt  doc!i  good  by  improvinj^  digestion  and  increasing  glnnduUu* 
action ;  but  there  in  nu  reuson  to  believe  that  it  in  a  din^et  aUerative. 

Aduinistration. — For  reasons  which  have  already  been  given,  whoa 
nitro-miiriatic  acid  is  administered  internally  it  should  bo  iVosbly  pre. 
pared  ;  anil,  aa  the  changes  which  have  been  t<poken  of  take  place  mora 
rapidly  when  the  acid  is  mixed  with  wntor,  the  offieiiial  dilute  nitro- 
muriatic  acid  is  an  ineligible  preparation.  As  light  has^tens  Its  deterio- 
ration, the  stronjT  acid  should  always  bo  kept  in  a  dark  bottle  with  » 
glass  stopper.  Direc-lly  alter  mixing  the  acids  the  evolution  of  ^n 
may  bo  so  great  as  to  necessitate  its  being  allowod  to  escape.  Aflor 
six  or  eight  hours,  however,  the  bottle  should  be  closely  stoppered. 
The  dose  of  the  strong  acid  is  from  five  to  eight  drops,  properly  diluted, 
and  taken  through  a  ♦ube  atter  meaU. 

In  chronic  hepatic  diseases  the  external  application  of  the  acid  seema 
to  give  oven  bettor  results  than  its  internal  use.  In  India,  according 
to  Sir  Hannld  Martin,  the  bath  is  used  as  Ibliows.  Take  llydroehlorio 
acid  fSiii,  Kitric  acid  fjii,  Water  i'Jv.  Mix.  Two  gallons  of  water 
and  six  fluldouiiccs  of  the  above  mixture  suffice  for  a  bath,  which  will 
keop  fit  for  use  during  three  days,  provided  half  a  6uidounce  of  acid 
and  a  pint  of  water  are  added  morning  and  evening.  The  bath  must 
of  course  be  giveo  in  wooden  or  earthenware  vessels,  and  If  it  becomes 
necessary  to  wann  it  only  a  portion  should  bo  heated,  and  the  rest  then 
added.  In  urgent  cases  the  whole  body  may  be  immersed  in  Iho  bath  ; 
but  generally  a  foot-bath  is  preferable,  the  inside  of  the  thighs  and 
anns  and  the  hepatic  region  being  at  the  same  time  sponged.  The 
balh  should  he  repeated  twice  daily,  lasting  each  time  for  ten  or  fif- 
teen minutes. 

I  have  had  no  experience  in  tlii4  method  of  Uiiing  uitrO'muriatio 
acid,  but  have  doinved  groat  benefit  from  the  application  of  the  aoid 
over  the  hepatic  region.  My  plan  has  been  to  wring  out  a  largo  piece 
(eight  by  ten  inches)  of  spongio-pilino,  ur  of  canton  flannel  (sovcral 
Uyers),  in  a  lotion  of  a  strength  varying,  according  to  iho  imtability 
of  the  patient's  skin,  from  one  to  three  fluidrachms  to  the  pint,  and  to 
apply  this  over  the  right  hypochondrium,  covering  it  with  a  piece  of 
oiled  silk  supported  by  a  bandage.  The  application  somolimea  cauaea 
a  prickling  sensation,  and  after  a  time  may  produce  a  proAiso  local 
sweating.    The  dressing  may  bo  left  on  from  half  an  hour  to  an  hour. 
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and  bo  rc]>uatud  three  or  four  times  a  daj*:  ttomo  patients  can  wear  it 
almost  continuously. 

ToxicoLoar. — When  taken  in  poitionouH  doacs,  nitro-bydroehlorio 
acid  produces  symptoms  and  rc^uUa  similar  to  those  following  the  in- 
,;gostion  of  nitric  acid.     The  color  of  (ho  stain  produced  by  it  is  yoUoir, 
And  its  antidotes  are  the  sumu  as  those  of  other  mineral  acids. 


Lactio  Acid  (Acidum  Lacticuu,  TT.S.)  appears  to  be  the  natural 
acid  of  the  gastric  juice,  and  may  with  propriety  bo  used  as  nn  adju> 
vant  to  pepsin  in  dosesof  half  a  dmchm  three  limes  a  day.  W.  Proyor, 
concoivitig  ttial  sleep  is  due  to  the  presence  in  the  blood  of  the  results 
of  tissuo-chauge,  among  which  is  hictic  acid,  exi>enmonted  with  it  nnd 
ita  soda  salt,  and  announce<l  that  they  acted  as  poworAil  soporifics 
upon  both  man  and  the  lower  animals  (CentralU.  f.  Med.  Wissem.,  1875, 
p.  578).  According  to  his  statements,  with  the  sleep  came  deep,  slow 
respirntion,  and  lessening  of  reflex  nciivity  and  of  the  bmtily  tempera- 
ture. Subsequent  papers  by  Dr.  E.  Mendel  (Daitsch.  Med.  Wochenschr. 
t876,  No.  17),  Dr.  Erler  {Centralbl. /.  Med.  Wisiens.,  IdTtI,  p.  658),  Dr. 
Fischer  (^Lond.  Metl.  Record^  1877,  p.  193),  Dr.  Lothar  (  Virchow's  Archiv^ 
Ixvi.  120),  and  Dr.  Senator  {Berlin,  Klin.  IVochenschr.,  1877,  p.  537), 
have  shown  that  the  hypnotic  powers  of  lactio  acid  and  its  salts  ar« 
very  feeble  and  uncertain.  The  large  doses  nsed  al»o  are  very  prone 
to  produce  irritation  of  the  alimentary  canal,  and  Senator  notiood  the 
production  of  rheumatic  pains.  From  three  to  nine  drachms  of  the 
lactate  of  sodium  may  be  given  at  a  doee. 


FAMILY  m-ALTEKATIYES. 


Tberb  are  employed  bj  practitianera  of  nmdicioe,  to  affocl  certaio 
'thwrrn  most  intitnatQiy  connected  with  tho  prooassott  of  nutritioD, 
Tar!oiis  BubstanceB  which  do  not,  ut  leant  iu  the  doses  conimoidy  used, 
produce  any  very  obvioua  symptoms.  These  drugs  may  pcrliaps  noilbor 
stimulate  nor  depress,  ao  far  as  uau  be  perceived,  auy  Amotion  of  the 
body;  thoir  action  may  bo  silent  and  imperceptible,  their  mode  of  in* 
fluonce  may  bo  unknown  ;  but  their  therapeutic  effects  are  among  tho 
most  assured  of  clinical  facta,  It  is  to  medicines  of  this  character  that 
tho  name  of  AltercUives  has  been  applied,  because  when  administered 
thoy  Boom  dimply  to  alter  morbid  proceeses. 

Speculation  has  been  rife  as  to  the  mode  in  which  alteratives  infla> 
enco  tho  body;  and  as  the  accepted  pathology  has  been  huraoralistio 
or  otherwise,  so  has  it  been  strenuously  argued  that  they  act  upon  tho 
vital  fluid,  or  upon  the  solids  of  the  body.  The  term  "  puritying  of  the 
blood"  bos  boon  especially  applied  to  thoir  action,  and  is  sufficiently 
euggOBtive  of  thoir  fonctioa  as  viewed  fVoin  the  pathological  stand- 
point of  the  old  bumoralist.  What  wo  know  of  the  action  of  those 
medicines  at  present  amounts  to  this,  that  they  modify  the  nutritive 
j»roco88C«  of  tbo  body.  As  the  physiologist  has  scarcely  learned  the 
alphabet  of  that  part  of  bis  science  which  treats  of  tho  general  nutri- 
tion, having  no  positive  knowledge  as  to  what  is  tho  real  dominant  forco 
in  tho  nutritive  processes, — as  tho  puthologist  is  completely  baffled  in 
attempting  to  find  tho  essence,  as  it  wcro,  of  the  morbid  procoesoa 
which  arc  succoesfiilly  mot  by  alteratives, — as  he  cannot  point  out  to 
UA  what  perverted  functions  underlie  theso  discu^ca  as  their  basis,— 
why  should  the  therapeutist  be  expected  to  explain  tho  rationale  of  his 
treatment?  Tho  empirical  facts  of  tho  clinical  pathologist  arc  met  by 
tho  empii*ical  facts  of  tho  clinical  thci-apcutist.  It  is  absurd  to  gozo 
into  mid-air  for  tbo  crowning  spire  before  tho  foundation-stones  of  the 
temple  are  laid. 

To  deny,  as  has  been  done,  tho  existence  or  valao  of  medicines  of 
this  class  because  wo  cannot  toll  why  mercury  relieves  syphilis  or  why 
iodide  of  potassium  cures  rhcumatisim,  is  as  absurd  as  to  deny  tho  ex- 
istence of  tho  syphilitic  and  tho  rheumatic  dyscrasia  because  we  do 
not  know  their  ultimate  nature.  Let  ua  be  content,  until  more  light 
oomos,  to  hold  fast  to  tho  clinical  facta,  each  believing  for  himself,  if  bo 
choice,  that  alteratives  alt«r  nutrition  by  affecting  the  (\inctions  of  the 
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blood-roaking  organs,  or,  if  bo  pivfur,  thai  tbey  act  by  impresaiug  tko 
colls  of  the  body  directly;  or,  what  'm  even  moro  phlloftuphieal,  each 
holding  biii  mind  frt-o  from  buliuf,  nu  unoccupied  tablet  ou  wbicb  Lbe 
trutb  may  readily  bo  inscribed  when  it  is  discovered. 


PHOSPHORUS.    (P.)    U.S.* 

FhospboruB  is  a  tranducont,  n-hon  pure  nearly  colorless,  but  usually 
slightly  yultowish,  highly  iniluinmublu  ciciucntury  body,  which  id  ta»t«»- 
lesH,  but  possessed  of  a  peculiar  alliaceous  odor.  It  is  obtained  from 
the  phosphate  of  calcium  of  calcined  bones,  by  taking  away  the  lima 
with  Bulphuric  acid  and  deoxidizing  tbo  ro^iduuni  by  heating  with 
oharcoaL  It  is  insoluble  in  water,  vparingly  soluble  in  ether,  absolute 
alcohol,  and  the  oils,  fhjcly  so  iu  chloroform.  It  takes  fire  at  lOO'*  F., 
and  melts  at  111.2^  F.  In  tbo  shops  it  is  in  cylindrical  sticks,  coTci*ed 
with  a  whitish  layer,  and  having  when  out  a  waxy  consistonco  and 
lustre.  When  properly  treated,  it  is  conrorted  into  several  allolropio 
forms,  the  rod  pho!*phoni9,  black  phosphoru-s,  and  the  crystallised 
metallic  phosphoi*U9  of  HHtorf.  The  first  of  these  is  the  most  impor- 
tant; it  is  brittle,  does  not  take  fire  at  ordinary  tomporaturos,  and  ia 
'Raid  not  to  be  poisonons. 

PnrsiotiOoiCAL  Aotion. — The  physiological  action  of  phosphorus 
in  therapeutic  doses  ia  probably  entirely  ditforout  from  that  which  it 
oxcrta  when  in  Urger  amounts.  It  is  a  constituent  of  most  of  the  more 
Important  tissues,  and  is  especially  abundant  in  the  ncrvo-ccutros.  Like 
iron,  cod-livor  oil,  etc.,  it  appears  to  act  when  given  in  minuto  quantity 
as  a  stimulant  to  the  nutrition  of  the  tissues,  into  whose  composition 
It  enters.  So  far  as  the  nervous  system  is  concomod,  this  assertion 
rests  chiefly  upon  clinical  observation ;  but  Dr.  Weguer  ( Vtrdiow'i 
Arehiv,  Juno  22,  1872)  has  o.xperi  men  tally  demonstrated  such  an  action 
upon  tho  bony  tissues.  lie  found  that  when  adult  animals  were  fed 
upon  minute  doses  of  phosphorus  the  spongy  tissue  in  the  long  and 
short  bones  was  thickened,  and  tho  compact  tissue  was  rendered  more 
dense.  After  a  time  new  tissue  was  deposited  upon  tho  msidc  of  tho 
shafts  of  the  long  bonos,  in  some  instances  until  tho  marrow^iavity  was 
obliterated.  The  action  upon  tbo  bones  of  growing  animals  was  oven 
mure  marked. 

Phosphorus  was  at  one  time  boHoved  to  be  a  diffusiblo  stimulant, 
and  it  possibly  may  exert  such  an  iafluonco.  In  the  acute  nervous 
exhaustion  of  typhoid  pneumonia  I  have  once  or  twice  seen  it  appar* 
ently  act  favorably  in  this  way. 

For  reasons  to  be  herunAer  adduced,  it  is  certain  that  in  poisoDOU* 

*  In  pnrloiia  sditioni  of  tbU  bei»h  Pbo«fibarua  el<M*>l  tb«  chnplvr  on  Tnniei;  In  thli 
•dUioB  it  DIMM  ihv  cbi|>t«r  oi  Alterklirt*.  !■  f*«t.  it  aSoritx  »  nalumi  trKiMiU'>D  b*t««ca 
tka  l»o  «Im»m;  but  in  ita  aMeetiag  the  (vnantl  nulrition  •nil  In  iu  |inKlncin|;  «ide-*|irM4 
bttj  (kfMmtiofi  It  M»inJ  to  t>«  mor*  cl'-Mijr  felllod  ir>  *r»«ilc  IhtD  to  Ibo  otJInirj  toblos 
It  uiiat  be  reniMnbw«d  lb«t  arentlo  ia  ii*«J  aa  >  Iwaia  Kltuuat  M  nucb  u  ii  pkw^bunu. 
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doscu  pbo^^phoruA   acU  hh  plionphoniK,  and   when  it.  is  udiniiii:itei 
tbei'Apeuticall/  it  certainly  ont«rH  ttio  blood  in  its  elemental  form,  ftiuL^ 
I  bollevo,  acta  as  snch.    Dr.  Wo^nor  advances  the  following  reasons  fo^ 
believing  that  it  does  not  net  as  phosphoric  acid  so  far  ah  the  bon^ 
tissues  are  concerned.     First,  no  similar  action  can  l>o  obtained  frfjnx 
phosphoric  acid  unless  fVom  eight  hundred  to  one  thousand  times  the 
proportional  dose  bo  given.     Socond,  the  nowly-formod  tissue  is  at  first 
gelatinous.     Third,  thore  is   no  oxcosd  of  phosphates  in    the   bone. 
Fourth,  when  the  food  is  depriTod  of  lime  the  same  new  tissue  ariscA, 
but  remains  in  a  sufL,  gelatinous  state. 

TiiEii.^pEL'Tics. — The  chief  ui^o  of  phosphorus  lu  medicine  Is  ftS  ft 
nutrient  tonic  to  the  nervous  system.  In  all  cases  of  chronio  ntrvous 
txhauBtion,  whether  involving  the  corubral  or  the  spinal  centres,  it  is  of 
great  value.  I  have  seen  marked  beactit  from  its  use  when  the  symp- 
tonts  were  not  severe  enough  to  indicate  organic  lesion ;  but  the  must 
remarkable  results  have  boon  in  the  cases  iu  which  the  structure  of 
the  couli-es  was  appaixintly  deeply  implicated.  In  threatening  cerebral 
so/tcnimj,  iu  mi/ditic  paraplegia  from  excessive  vcnery,  it  is  tUo  only 
drug  vvhicii  appears  really  to  affect  the  nerve-centres. 

Attcutiou  has  recently  boon  called  by  several  writers  to  ita  virtues  in 
neuralgia;  and,  as  neuralgia  is  often  simply  an  expression  of  exhausted 
nerve-power,  the  use  of  phosphorus  is  commcadod  by  rca&oa  a^, 
as  by  oxporienco. 

It  is  probable  that  it  may  be  of  value  in  some  coses  of  im| 
vitality,  although  the  nervous  system  bo  not  obviously  implicated.  Dr. 
H.  £ame9  (i^uAfm  Journ.  Med.  Sci.,  Jan.  1ST2)  states  that  he  bos  ob- 
tained great  benefit  tVom  its  use  in  obstinate  skin-aSectioDs,  such  as 
lupus,  acne,  and  psoriasis.  It  has  also  been  asserted  to  be  useful  in 
cataract.* 

On  account  of  its  marked  influonce  on  the  development  of  boi 
Dr.  Wogner  suggested  its  use  in  osteomalacia  and  in  rickets^  and 
Fricse  states  (  Berlin.  Klin.  Woch.,  1877,  p.  437)  that  he  has  had  brilliai 
success  fj-om  its  use  in  combination  with  Iron  in  several  cases  in  wbu 
ordinary  treatment  had  failed.  The  recent  elaborate  article  of  M.  Eos- 
liowitz  {Zeilschrift  f.  KUn.  Me4.,  168-1,  115)  confirms  this  specific  action 
of  phosphorus,  and  I  think  it  should  bo  persistently  admiuistored  to 
nil  rachitic  children.  Professor  Samuel  U.  Percy  has  ustxl  phospboruj 
tsueccssfully  fur  repeated  furuncular  eruptions  (  Trans.  Amer.  Med.  Assoc, 
1872,  p.  C59). 

ToxicoLOOY. — The  ingestion  of  a  fatal  dose  of  phosphorus  is  not 
followed  by  any  sensible  effects  for  some  time.  After,  however,  frum 
throe  to  twelve  h  ^ura  a  sense  of  weakness  and  of  general  wretchedness 
manifests  itself,  and  in  a  large  proportion  of  the  cases  (according  to 
Lowio,  eighty-eight  per  cent.)  is  accompanied,  or  soon  followed,  by 

*  Dr.  Tflvignot,  /f«nM  J*  Tifnt/'^wti^H*  It/tiitn-CkirurgitiU,  August  Util  Sejitanher, 
18TI )  ProfcMnf  lltiip|>i,  GiurnaU  d" OJinlmoUiffim,  kbUnKt  In  A',  i'.  MfdUal  UtettrJ,  |((;2. 
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vuiniting.  With  tbo  emosls  there  is  oaosoa,  and  in  most  cases  the 
palieut  soon  coiuplaiaa  of  nbdoraiaal  pain,  the  sovority  of  which,  how* 
ovor,  UL'vor  oquala  thnt  of  corroaivo  poisoning,  Tito  matters  vornitod 
consist  of  food,  mucufl,  ond  biio.  During  the  first  eight  or  ton  boirn 
thoy  oAon  smell  strongly  of  phosphorus,  and  are  luminous  in  the  dark. 
The  vomiting  may  persist  during  tho  wholo  attacli:,  but  generally  ccasea 
on  tho  second  or  third  day,  to  reappear  with  the  subsequent  jaundico, 
whcu  coSco-colorud  vomit  fVoiii  exuded  blood  is  ejected.  Tho  pain, 
which  in  most  cases  abatoa  with  the  vomiting,  ofleu  spreads  from  the 
epigustriuni  over  tho  whole  ubdomou,  and  in  raro  instances  is  parox* 
ysmal.  If  it  reappear  iu  the  latter  stages,  it  is  apt  to  affect  especially 
the  right  hypochondrium,  and  is  associated  with  decided  tenderness  in 
the  rugioii  iiamod  and  in  the  epigastrium. 

Tho  tongue  is  whitish  or  abnurtnully  red,  sometimes  Airred.  Then 
is  generally  forer,  loss  of  appetite,  and  thirst.  Maukopff  has  noted  ft 
.morning  and  evening  temperature  of  from  37"  C.  to  39"  0.  and  IVom 
■'37.4"  C.  to  39.8**  C.  respectively.  During  tho  latter  part  of  tho  caso 
there  is  very  often  a  romarlcablo  fall  in  tho  tomperaturc,  which  is 
generally,  but  not  always,  a  precursor  of  death.  The  lowest  point  I 
hnro  seen  noUMi  was  31.2'*  C.  (88.2*  F.)  some  hours  before  death*  In 
some  casos  fever  is  altogether  absent,  or  comes  on  just  before  death. f 

The  stoolsarcat  times  normal  in  character  and  fVoquoncy,  but  there 
fs  genoral  diarrhoea  or  coostipation,  with  fiatulonco.  Late  la  the  attack 
tho  passages  are  in  most  casos  very  light  ciny-oolored,  or  even  whitish, 
and  exceptiooally  they  are  bloody.  In  eome  cases  they  are  phospho* 
resMDt 

Jaundice  comes  on  iu  from  thirty-six  hours  (cases  reported  by  Mou- 
kopO;  Wien.  Jfed.  iVochenichr.,  1863,  and  by  TOngvl,  A7m.  MUthcUuttgen 
Atftheilung  dei  AUgcmein.  Krankenh.  I'n  Hamburg^  1S61)  to  five  daya 
(Lebort  and  Wyss,  Archives  Generates,  Cth  sorica,  lii.,  Sept.  1868)  aflor 
tho  iogustiun  of  the  poison.  In  most  cases  it  appears  firat  in  tho  con- 
junctiva, but  Bomotimes  tho  urine  gives  previous  warning  of  it^  ap- 
proach. In  some  cases  there  is  with  it  a  decided  and  palpable  increase 
in  the  size  of  the  liver,  wtiich  may  pass,  if  the  patient  live  long  enough, 
into  an  equally  apparent  lessening  of  the  bulk  of  the  riscu&  Tho 
severe  nervous  symptoms  are  rarely,  if  ever,  developed  until  after  tho 
jaundico,  although  early  in  the  attack  there  is  not  unlVoqucntly  anxiety, 
headache,  giddincs<;,  nnd  dreamy  unquiet  sloop,  or  even  sleoplossnesa. 
Tho  more  pronounced  nervous  B^*mptonL8  consist  of  delirium,  which 
inay  be  wild  and  is  rory  fVeqiiently  erotiOi  with  somnolence  ending  in 
ooma  and  donth,  occasionally  preceded  by  convulsions.  According  to 
Taylor,  the  latter  are  a  certain  sign  of  approaching  dissotution.  Very 
generally,  partial  spasms  and  fibrillar  contractions  of  tho  voluntary 


•  Bn  WM  of  Dr.  BhUidkdii,  JrvAiV  i<«r  B*HJt»»tl4,  1871,  p.  257. 
t  5m  mm  of  CuDMlo,  S^dtmiitm  SiK.  Yntr-Saok,  1969-70.  p.  4U. 


muscles  occur,  Qllbough  thero  is  always,  in  not  too  rapid  casea, 
gressivo  paresis  of  the  voluntaiy  musclca.  Death  is  usually  pui  off 
beyond  twenty-fgor  houra,  yet  it  has  occurred  iu  a  child  in  four  hours 
and  to  iho  adult  in  seven  hoot's  (  Wten.  Med.  Wochenschr.,  May,  1S84) ; 
also  in  nine  houi*s  (Frag.  Med.  Woehenschr.,  xiv.,  1889).  The  paiieut  may 
suddenly  succumb  to  collapse  and  cardiac  paralysis,  but  more  comiuooly 
dies  comatoee  from  a  gradual  failure  of  re«pii-aiion  and  circulatioo. 

If  recovery  occur,  It  l&  by  a  p^ruduui  uniuUorutiun  of  the  symptomi^ 
and  ibe  health  of  the  patient  la  apt  to  be  impaired  for  some  time.  Ap- 
parently desperate  cases  will  sometimcd  convalesce  unexpectedly ;  and 
TQngel  states  that  a  favorable  imao  may  take  place  oven  aAer  violent 
deUriuuL 

The  urine  ie  almost  always  much  affected  by  the  poison.  Very  com- 
monly it  is  scanty,  is  albuminous,  and  somotimos  it  contains  sugar. 
Aa  was  first  pointwl  out  by  Munk  and  Leyden  (Die  acute  Phosphorver- 
gi/tung,  Berlin,  1865;,  aflor  jaundice  has  sot  in,  bile«ci<la,  aa  well  as 
biliary  coloring-matter,  are  always  to  be  found  in  the  urino.  Kot  uo- 
IVcquontly  a  cloudy  sediment  conhiitiinff  in  part  of  epithelial  colls,  often 
tinged  with  bile,  is  deposited.  Dr.  Oswuld  Kohts  (^Pjlager's  ArcMv,  Bd. 
iii.  p.  1)  and  other  observers  have  found  lencin  and  tyrosin  in  the  urine 
of  dogs  poisoned  with  phosphorus,  and  undoubtedly  these  substancM 
are  eometiniea  to  be  met  with  in  the  human  excretion.  The  albutni* 
nuria  generally  follows,  but  may  precede,  the  icterus.  A  very  remark- 
able and  apparently  constant  constituent  of  the  urino  is  the  Si\rco-Iactio 
acid.  Fat  has  been  found  iu  the  urine  inside  of  renal  epithelial  cells, 
and  also  as  fVoe  globules  (SehQtz,  Prag.  Med.  Wochensckrift,  1882,  vii. 
332). 

Phosphorus  induces  in  animals  symptoms  parallel  with  those  com- 
monly seeu  in  man;  although  Kohts  stales  that  ho  has  seldom  aoen 
albuminuria  in  animals,  even  when  the  structure  of  the  kidno^-a  was 
prufoundly  altered.  Orflla,  Magoudie,  Munk,  and  Leydon  f<iund  that 
the  only  effects  following  the  injection  of  phosphurctled  oil  into  llio 
jugular  vein  of  an  animal  were  the  exhulation  of  pbosphorio  acid 
and  broncho-pulmonary  inflammatiua :  on  examination  (Munk  and 
lioyden),  oil,  hut  no  pbo.sphorus,  was  fuund  in  the  lungs.  Ludimar 
Ilormann  and  AlfVed  Brunner  (^Deutsch.  Arch./.  KUn.  Med.,  p.  198)  have 
shown  that  in  those  experiment:^  thei'e  was  embolic  arrest  of  the  oil  in 
the  pulmonary  capillaries,  and  consei^uent  inflummation  with  subsequent 
oxidation  of  the  phosphorus.  When  the  phospburetted  oil  is  injected 
in  the  form  of  a  tine  emulsion,  the  cbai*actenstic  symptoms  and  post- 
mortem appearances  of  phosphorus-poisoning  result. 

In  somo  instances  phosphorus-poisoning  prosenta  symptoms  quite 
different  from  the  typical  array.  Death  may  take  place  in  a  few  hours, 
and  in  such  cases  jaundice  is  not  generally  pposont  (case,  leaned,  1879, 
li.  311).  Zoidler  reports  a  death  in  forty-two  hours,  IVom  &upprc.*>siou 
of  urine,  with  collapse  and  erotic  delirium.    In  a  case  of  BoIliuger> 
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(^Deutsches  Archivf.  KUn.  Med.,  Bd.  vi.,  1870)  tht  chief  hj  niiitoms  were 
vomiting,  puin  nnil  tendemoss  over  tho  abdomen,  groat  weaknoss  of 
pulse,  grudmilly-dcvelopod  paralyeia  of  tbo  logs,  and  death,  without 
Jaundice,  in  fuur  and  a  balf  days.  Tbo  autopsy  revualuil  bomorrhagic 
offutiion  between  tho  mombranes  and  tbe  spinal  cord,  and  uUo  into  the 
sbuatbti  of  tbo  proximal  portions  of  the  spinal  nerves. 

In  woinon,  fatal  doses  of  pbospborns  very  commonly  produce  a 
bloody  pseud o- menstrual  discharge,  and  when  pregnancy  exitits  almost 
invariably  induce  abortion  or  miscarriage.  M.  Minra  has  found  in  the 
fcBtus  of  poisonod  rabbits  structural  changes  similar  lo  those  of  tho 
mother  (  Virchow's  Archtv,  scvi.  51). 

Tbo  older  loxicologists  &poke  of  an  erosive  gastritis  as  a  common 
result  of  phosphorus- poisoning,  but  it  is  now  well  established  tlmt  such 
atfection  is  very  nircly  induced  by  tho  drug.*  As  waa  tii-st  pointed  out 
by  Vircbow  (  Virchow's  Archiv,  Bd.  xxxi.,  1864),  there  ia  universally  a 
gastro-ndcnitis,  which  causes  tbe  gastric  mucous  membrane  tu  be  thick- 
ened, opaque,  whitish,  grayish,  or  yellowish-white.  Under  tbo  nitcru- 
acopu  the  epithelial  cells  appear  swollen  and  filled  with  granules  and 
oil-globules,  and  in  vory  advanced  degeneration  tho  colla  completely 
break  down.  This  gasti-o-adenitis  is  not  due  to  a  local  action  of  tbe 
phosphorus,  h^^causd  it  occurs  when  the  poison  is  introduced  through 
other  cbanneU  than  tbo  mouth.  Tho  duodenum  and  intestines  suffer 
similar  changes.  The  liver  is  generally  very  much  enlarged,  friable, 
and  lighUcolt^red ;  sometimes  it  is  mottled,  and  eometimes  portions  of 
it  are  deeply  stained  with  bile.f  Tbe  cells  are  gorged  with  fat-glob- 
ulos,{  and  in  some  casus  there  are  amallccllod  interstitial  thickenings 
due  to  hyperplasia  of  the  irabooular  tiAsuo.  The  gall-bladder  may  bo 
full  or  empty.  In  protracted  caaea  tho  liver  undergoes  atrophy,  with 
deatruction  of  its  nocreling  cells.  According  to  tbe  researches  of  Dr. 
Arthur  Ueffter  {Arcftiv  f.  Exper,  Path.  u.  Pharm.,  xxviii,  1891),  the 


*  It  voahl  appov  probkblo  that  if  it  twourred  »t  sll  it  would  bt  Id  rapidly-bul  omm  ; 
yat  TBng*1  did  aU  fiod  it  ia  »  {Mitieal  d«a4  in  &jd«  boon  of  pho«i>b(>ru»-pi>lM«ilii(  ( TtV- 
eknt't  Areiie,  BA.  xxs.,  IStU). 

t  Aooonllng  to  r«ie»rohoi  mule  b;  Dr.  Emilo  RmuMAU  In  |ho  Pftthologlwl  Labontorj 
of  iha  tJutvanil/  of  PaDnB^lrauia,  tb*  lint  Biialomical  ohaagai  ta  tba  livar  ooour  in  tb*  ««otr« 
Af  the  IoIiuIm  ftromid  lb*  bepntio  rein. 

t  A.  L«bed«ff  (^'-cV  /.  PJ,f*i»t.,  tiii.  II,  1SS3)  bdiflVM  Out  tbo  fkt  In  Iha  Uvar  U  boC 
prodoced  bj  (legemvaUnn  of  tbe  bapatia  t1a«uo,  bnl  baa  atmplv  been  lrnti*[i«rl«J  tberc  fram 
tb«  lobJomuI  rogiooi.  II«  b*Mi  this  opinion  opoo  hii  o<m  obterratloni, — fint,  tbat  tha 
phoa|ihartu  (at  baa  tbe  aama  ebemioal  ooiutllulioa  aa  hM  tb«  aubJaruial  fht  j  Moooil,  to  a  dog 
wbicb  bkd  been  fed  with  lin*D«4  oil  and  than  polaonod  with  pbo^)horiia,  tba  liror  vaa  loaded 
with  tloaottd  oil.  TbU  artdMM  U  of  varj  littla  value,  baeauta  on  tba  on*  tuud  tb«  ]iB«««d 
oil  prububl;  aooumulalad  la  tbs  dog't  liver  before  tha  pultuoln^  and  slnplj  rantaliied  ovar, 
and  on  tbo  otbar  huod  tbera  la  no  proof  that  fat  producod  bjr  de^vDarallra  ohanfva  aaoawarHj 
diffm  in  ooiiii)oaitton  from  other  fat.  Tha  Ur.t  tluU  the  liror  and  other  organ*  ar*  daatnjad 
In  phoaphorut-paiiDiiing  maj  ba  eonaidarod  progf  lliAt  tho  fat  ia  f»nnod  out  of  tba  afTaoted 
tluiia;  altlioDgb  tbia  aoana  aontrary  to  tha  allafalloQi  of  Bcrgoat  {Oftltfk.  f.  ifor]>k.  u. 
fky*ial,  MUneken.,  iM^),  that  in  Tar;  ainaoialad  aniiaala  tba  phoapborui-p<^aojaing  tnaj  run 
lu  Mum  without  the  formation  of  fat. 
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porconln^  of  lecithin  in  the  liver,  ^hioh  is  fixod  in  health,  is  greAtly 
lesaencd  in  phospboras-poisoning.  The  kidncyB,  eapecially  in  iheir 
cortical  portion,  guft'er  a  tiegoneration  Himilur  to  that  of  the  liver,  the 
epitholium  becomiog  ciitargeii,  gmmilar,  tAtty,  and  finally  undergoiog 
destruction.  In  some  ca»cs,  even  with  the  naked  eye,  yellowieth  streaks 
can  be  seen  following  the  course  of  the  urinary  canals,  from  the  papilk 
iuto  the  cortex.  Thcw  are  due  to  epithelial  fatly  degoneratiuo,  and 
have  been  thought  to  be  puihognomouic  of  pbospborus-poleoning  ;  but 
Paltauf  has  shown  that  they  may  be  at  least  simulated  in  other  co»- 
ditioQS.  The  voluntary  and  caixliuc  muscles,  the  spleen,  the  lungs,  and 
piN:>bubIy  all  the  cliques,  partake  of  the  uuiver^l  fatty  dcgcDoratiou* 
which  Wcgncr  has  shown  to  involve  eveu  the  minute  arterioles. 

The  blood  is  olU>n  profoundly  affected,!  becoming  very  dark,  lobing^ 
its  power  of  coai;ulation,  and  appai'uutly  guffering  also  in  its  corpus 
cutar  elements;  for  occhymosea  are  almost  univerca],  and  hamatiD 
crystals  are  occasionally  found  in  the  viscera.  In  the  case  of  Concato 
(toe.  cit.)  the  white  corpuscles  wore  observed  during  life  to  bo  increased 
in  number,  and  the  red  to  be  diminiiihed  in  size  and  altered  in  form. 
The  ccchymoses  occur  in  all  i>arts  of  the  body,  but  are  apt  to  bow* 
pecially  pronounced  in  the  mediastinum  and  the  serous  membranes. 
Schitf  has  found  ihat  in  dogs,  aHer  death  from  phosphorus,  the  blood 
does  not  pass  iuto  the  veins,  but  remains  in  the  arteries  (ArcAm/.  Kxper, 
Path.  u.  Therap.,  Bd.  ii.  p.  374.)  Dr.  O.  Sllbermann  states  that  thrombi 
are  formed  in  the  blood-vessels  {Archiv.  Path.  Anat.,  1S89,  cxvii.). 

It  should  be  remembered  that  although  somo  or  all  of  tho  lesiou 
which  hare  just  been  described  are  ttsually  fonnd  in  the  bodyof  ponoos 
dead  of  phosphorus-poisoning,  it  is  possible  for  the  poison  to  take  life 
very  rapidly  and  leave  no  trace  of  its  influence ;  there  beinjj  not  evon 
sarcolactic  acid  in  the  urine  (see  case  reported  by  Paltauf.  Wien.  KUn. 
Wochensch.,  1888).  According  to  the  i-eaearchcs  of  Professor  NV.  W. 
PodwyssotsUy  {St.  Petersburg  Med.  Wochensch.,  1888),  in  rapid  cases  the 
first  change  in  tho  body  consists  in  tho  formation  of  little  whitish-yellaw 

■  for  K  full  diiciucion  of  lb«  piithol»gjr  of  pbMpbon>»-pot*onfn(.  im  £tu<it«  eti-i^jntt  *t 
»rf(rimintaUt  tnr  f  Empoitonnemtnl  aitftt  par  U  PSotpiort,  Pi\>ttttt)t  II.  ly«ln>r<  et  Dr.  O. 
WjTM  (ArcjIi'rM  Gin.,  8«pt.  1698);  Zur  patkoltyit^'ktru  Anatamie  der  mcuitm  L^l^rnf^fiit 
mmd  d*r  Pko^kontrji/tuny,  Dr.  Olio  DoJUngffr  (D*<<lickri  Aftiivf.  Klim.  Utd^  BU.  v.,  ISSt); 
Mid  Veher  UUnia  bn  Plui*pkorr<rgi/iutif,  Pr.  O.  KobU(/friV.){  Zicghr  (BritrSgt  P»tk. 
AM9t.,  M.  lU;  O.Kroni{,  Virckow'*  Arcl,i4i,  1S87,  ex.]. 

t  Dr.  M«jr«r  «UI«t  Uiat  irbcn  vtry  l«rg«  doMl  at  the  polloQ  b>ve  1>««a  Ukrn,  Iba  bk>*A 
ud  Bvnt  tba  urina  {T)  may  b«  |>fau«|>bor(Hi0oiil  (CamMiitti't  JahrttLtritit,  1862,  Bd.  v.  p.  lU^ 
Otto  T>i>ui|[,  u  tbe  reiult  of  a  i«rica  of  blvoJ  dtadioa  ia  pbci#pboruf-poUoiiiB|t(  fanhM  tk» 
Minewbat  reuark>hle  eoa<rlu^u4)  liiftl  lu  •uaa,  u.*uA]|jr  »t  ftbont  Ibe  acma  vt  ih»  wfWftomt, 
tber*  ii  oithor  a  tuddcDij  dorvloped  or  a  alowl/  prodn««d  Incmw  of  tb«  rod  bload.«or|iiu«tai^ 
KiCbout  an  iaoraai*  at  Lb*  bmiBogldblii  of  Lha  blood  tid  with  k  dittinet  liiMPJng  uf  ib«  ta«fi^ 
tyl"*,  whorea*  in  ths  rabbU  thrro  i*  nu  allerttUoB  In  amonnt  at  bvmnglobia  or  tivniMr  vt 
red  dlilu,  but  A  pUiu  in«r«iaM  of  tbe  white  ouqiaiclM ;  ntiil  in  eblckeai  Iber*  o««ura  4b  WMr- 
mona  dcAtriMliun  at  Ibe  red  dUki,  wlUi  k  ui*rked  lencoeytofis  (jlrckt*y,  £fp«r.  PatM«i,  •• 
norm.,  1$»,  30J. 
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necrotic  fuci  in  tho  tircr.  Tht:  auatomlcal  cliaiigea  id  the  lircr  In  phoA- 
phome-poisonin^  arc  suHieicnt  to  conBrm  the  stati'ineiitH  of  Schuhzcn 
and  Itie»9,  that  in  tbo  pomotiiiig  thm-e  \a  arreet  of  glycogen  and  8Ugar 
formation.  • 

Tbo  elimination  of  bilo  acldu  in  tlie  urine  Hbows  tlial  the  jaundice 
of  pbosphorua  is  caused  not  by  ait  arrest  of  «?cretion.  bat  by  an  oc- 
clusion of  tbo  biliary  passugeH  aud  coiii<cquent  reHorption  of  the  bile.* 
Dr.  O.  Kohta  (loc.  cit.)  hae  apparently  demonstrated  that  the  occluBion 
is  most  frequently  due  to  tho  duodenitis  involving  tho  common  duct, 
BO  aa  to  obliterate  ita  lumen  by  the  Bwelling  of  tho  mucous  membrane. 
In  some  cases,  however,  it  is  probable,  as  believed  by  Wysa,  Alter,  and 
Ebatcin,  that  a  catarrhal  inflammation  of  tho  minute  gall-ducts  is  the 
cause  of  tho  jaundice,  and  also  that  tbo  result  is  in  part  elTectcd  through 
prcaeuro  upon  those  ducts  by  the  swelling  of  the  gl.indulnr  and  tra- 
becular tissuo.f  It  is  proper  to  state  that  Domnrbnix  nnd  Willmnrt 
(Fre^se  Med.,  xxl,  18G9,  and  Schmidt's  Jahrh.,  lid.  cxiiv.  p.  152)  insist 
that  tho  icterus  is  not  really  heptogcnous,  but  ha?mic  in  origin,  chiefly 
boenuso  they  have  found  haimatoidin  in  tbo  urine.  This  fact,  howovor, 
proves  ooly  that  the  blood  is  altered  by  the  poison :  it  docs  not  disprove 
the  liver-origin  of  tbo  jauDdiec. 

Acute  phosphorus-poisoning  so  clo<>ely  resembles  yellow  atrophy 
of  tho  liver  that  their  clinical  distinction  is  sometimes  difficulty  nay, 
unpossiblc.  Distinct  phosplufrusccnco  in  tho  breath,  vomit,  or  stools 
would,  of  coui-so,  bo  direct  evidence  of  poisoning.  This  phosphores- 
cence, however,  very  oflcn  cannot  bo  detected ;  according  to  Vottcr 
(  Virchox&s  ArcfiiVy  Bd.  lii  p.  136),  it  can  bo  ronderi>l  more  evident  in 
tho  vomit,  stools,  etc.,  by  acidifying  with  sulphui-ic  noid  nnd  warming 
in  a  shallow  dish.  When  death  t^nsuos  during  tho  first  week  of  phos- 
phor uR-poisoning,  tho  onlnrgod  liver  afibrde  a  distinctive  proof  of  poi- 
soning; but  when  the  case  is  more  protracted,  tho  atrophied  liver  of 
phosphorus  connol  be  distinguished  from  that  of  tho  natural  diseaso. 
Tho  symptoms  during  life  rarely,  if  over,  afford  sullieient  ground  for  a 
poBitivo  diagnosis.  Tho  lull  in  tho  symptoms  an,ur  the  first  onset  of 
the  disease  happens  more  genurally  in  pIios]}horus- poisoning  than  in 
yellow  atrophy.  Yet  tho  clinical  di^Torouces  betwceu  various  cases  of 
either  afTcclion  aro  greater  Uiau  those  which  have  been  relied  upon  as 

*  B.  SliMlalinftBn  {Arrhit  f.  Erjitr.  Pnlh.  m.  Pknrm.,  ssir.,  HttH)  aUtM,  M  tb»  raMit  of 
his  Mpflri mrntii  toBda  upon  iogi,  tb«l  to  far  »  tho  Mcration  of  bUe  U  coti>o«ra«<l  tbree  itogH 
CBO  bo  tn«Ue  otiL  Iti  tbe  fini  eUga  tii4r«  ia  irriUtina  nf  the  llvrr  anil  inereaio  af  tho  Tor- 
iDAtioo  ajid  eicretU'D  of  biliiry  col«riiig-a)«ttcr ;  In  lb*  ttcond  ctngo  lb«  pill  bvooaiM  tanooiu 
%ni  elouily,  and  tbo  produotioB  ud  M|Mnti(»n  nf  bitiary  eoloring-mntlor  it  l«Mwn«d  (il  In  Jo 
ihi*  |U|I«  t^Kt  ihc  idtrui  b«f Ina) ;  In  tb«  lliird  •!»(■  Ibg  gall  Iwcifne*  BgMB  Hntr,  dArk,  ftnJ 
more  ricb  in  biliary  ootoriD(-tDitt«t«,  10  tb&t  tb«  normal  4zer«llon  of  bitlftry  oaloriDs-iBKit«r 
ia  aotKbly  mrputMl. 

t  For  «n  aUborite  diicoiiion  of  the  caiue  of  Jnundlce,  >«e  KobU'i  pftpvr,   Dtuitcltf 
kit/.  Klin.  Mnl,,  lid.  *.  p.  ISSj  c»iiiall  *l*ci  that  of  t>r.  Ilulliojcr,  Crulrathl. /\tr  tliw 
WU0, 1M9,  sod  Df^ltelm  Artkirf.  KUn.  UhL,  Bd.  r^  IBM. 
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separating  the  two  afToctiona.  E6hlcr  has  asserted  that  oxymandolto 
aciJ  in  atrophy  of  tho  Hver  roplacea  tho  Baroo-loctic  acid  of  phopphoruA. 
poirtoning,  and  etroas  lias  been  laid  upon  the  asserted  factJt  that  in  tho 
natural  disease  leucin  and  tjrosin  arc  present  in  abundance  in  tho  urine, 
while  in  the  poinoning  they  are  abaont.  In  yellow  atrophy,  however, 
tyrosin  is  not  unfrequcntly  absent  from  tho  urine,  and  louein  present  io 
very  Bmali  amount,  whilo  both  principles  may  be  proftentin  phosphorus- 
poisoning.*  In  regard  to  the  acids  in  the  urine,  very  careful  chemical 
analysis  would  in  any  caao  be  necosRary  to  detennino  their  prosonco, 
and  sufficient  evidence  is  certainly  not  yot  forthcoming  to  show  that 
either  of  them  Js  really  charactoriatio.  Chemical  examination  is  thero> 
fore  absolutely  nccos-iary  In  all  medico-legal  caaee.  (For  disouaafons  of 
tho  diagnosis  between  yellow  atrophy  and  phosphorus- poisoning,  see 
Kohlcr,  Syd.  Soc.  Ycar-Bvok,  1870, p. 455;  Schuitzcn  and  R'\Q&,AnnaUn  de» 
Berlin.  Kranken/uiusei,  Bd.  xv.,  1869 ;  and  eepocially  Dr.  1.  Osaikovsky, 
Wien.  Medizin.  Presse,  xiii.,  1872,  abstracted  in  Schmidt's  Jahrb.,  Bd. 
cliv.  p.  15.  For  cases  in  which  the  question  waa  legally  raised,  investi- 
gated, and  discussed,  ace  Schmidt's  Jahrb.,  Bd.  cxli.  p.  167 ;  Syd.  Soc.  Ytof' 
Book,  1832,  p.  430;  Annates  tTJIt/i/iene,  Jan.  1869.)  According  to  M. 
Poulet  (^Qaz.  Med,  de  Paris,  Au^.  1872),  phosphorus  is  oliminat«d  as 
h^'pophosphoric  acid,  and  tho  poisoning  can  ho  recognized  by  beating 
the  urino  with  nitric  acid  to  calcination.  If  hy|>ophosphoric  acid  bo 
present,  aa  dryncan  is  reached  the  mixture  suddenly  bursla  into  a  flame 
like  a  packet  of  matchea. 

It  has  of  late  years  been  domonatmted  that  phuephorus  paaaca  into 
the  blood  as  phosphorus,  and  not  in  the  form  of  phoaphoric  acid  or 
other  compound.  In  poisoning-case^  in  men  the  breath  is  said  sonw- 
times  to  be  distinctly  phosphorescent ;  and  in  animals  Bamberger  has 
found  phosphorus  in  the  blood,  and  ITusomann  and  ]tfarmo  in  the  lirer, 
two  or  three  hours  nfler  its  ingestion  ;  W.  T>ybkow(iky  {IToppe-Sfyler's 
Med.-chiTm.  Untersuch.,  Heft  i.  p.  54)  has  detected  it  in  tho  blood  and 
liver  ton  hours  after  ita  ingestion ;  and  other  obsei-vers  have  demon- 
strated its  presence  in  almost  all  of  tho  tis.tue8.  It  seems  probabls 
that  to  some  extent  it  finds  entrance  into  tho  circulation  by  being  dia- 
solved  in  tJio  various  fatty  matters  contained  in  the  olimcntarj'  c&naL 
At  tho  temperature  of  the  body,  however,  it  yields  obundant  vapors, 
and  Bamberger  has  demonstrated  that  these  readily  and  rapidly  pass 
through  animal  nicnibranca.  He  has  found  that  defibrinntod  blood, 
when  separated  from  the  fumes  of  phosphorus  only  by  an  animal  mem* 
brane,  rapidly  bucumus  saturated  with  iho  poison.  Dybkowsky  (Joe. 
cit.)  has  confirmed  this,  and  it  cannot  be  doubted  tiiat  in  a  aimUiv 
manner  living  blood  absorbs  the  poison  fh)in  iho  alimentary  canal. 


•  CU9t  {Witoer  Jfttt.  />rc«M,IS72:  S.-hmiiir>  Jahrb..  IM.  clxiK.  p.  137,  B<l.  exer.  p.  123). 
Protestor  Ouikorik;  b«riBT«  tbkt  ibe  priocipUi  ttppou  babitojilljr  about  tbe  tilth  da;  of  tk% 
pcUoBinj,  when  tb«  livar  i)  >till  cnUrgoil. 
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W.  Dybkowsky  {ffoppe-Seyler's  MeiL-chem.  Untersuehungen,  Hcfl  i,) 
xvnden  probable  the  theory  of  Scbucbardt  (Ifenle  und  P/eufer's  Archiv, 
3f.  F^  B4.  viii.)  time  tho  phospliorua  to  some  extent  ia  the  olimotilary 
canal,  but  macli  more  largely  in  tho  vcids,  is  converted  into  pbu^phu- 
3vCt«(l  hydro-jen,  and  that  »omo  of  this  compound  and  sonic  of  the 
3>hoflpboru8  itaulf  is  oxidized  in  the  rcnotis  blood,  so  that  phuhphortc 
acid,  beHides  phoaphoniH  and  phosphurettcd  hydrogen,  is  emptied  into 
the  arterial  blood;  further,  that  tbo  last  two  •compounds  aro  oxidisod 
at  the  Qxpetnae  of  the  artorial  blood  and  tho  tissues  it  feeds,  and  that 
tho  poiBoning  i»  duo  to  this  deprivation  of  oxygen.  For  tho  details  of 
the  experimenU  upon  which  these  conclusions  rest  I  must  refer  tho 
reader  to  the  original  memoir.* 

Tho  indications  for  treatment  in  phosphorus-poisoning  are  very  evi- 
<lent.  It  is  plain  that  no  medication  can  influence  the  toiTiblo  organic 
leuons  induced,  and  that  the  primary  object  must  bo  to  provcni  the 
absorption  of  the  poison.  Emetics  and  purgatives  are,  therefore,  of 
prime  importance.  The  necessity  of  the  persistent  use  of  ovacuanta  is 
shown  by  tho  finding  of  phosphorus  by  Ih*.  Starck  in  the  stools  tbroo 
and  a  half  dayi,  and  in  the  vomit  two  days,  after  tho  ingestion  of  the 
fatal  dose  (^DeuUcfies  Archiv  /.  Klin.  Med.,  rxxv.  482).  As  phoifphorus 
is  soluble  in  oils,  no  faity  mfjitcrg  should  be  allowed  either  in  tho  food 
4>r  in  the  medicines.  As  an  emetic:,  sulphate  of  copper  should  always  be 
<hown. 

Tlio  minute  parlicloa  of  phosphorus  ndhere  so  closely  to  tho  ali- 
mentarj'  canal  that  they  cannot  be  dislodged  by  mechanical  means,  and 
an  antidote  is  ni^ently  demanded.  For  the  purpose  of  oxidizing  the 
poison,  DudoB  suggested  magnesia  nsta  and  liquor  chlorini,  and  Schcrer 
the  chloride  of  lime ;  but  in  practioe  these  substances  have  been  found 
of  no  Talue,  on  account  of  the  slownees  of  their  action. 

The  oil  of  turpentine,  originally  proposed  by  Andant  (Journal  dt 
Jicdecine  de  BruxeUes^  1868-G9)  aa  an  antidote  to  phosphorus,!  has  been 
largely  used  by  experimcntors,  with  apparently  contradictory  results, 
Tvhioh,  as  is  now  known,  were  due  to  the  employment  of  different 
Tarieties  of  the  oiL  There  are  in  European  commerce  three  varieties 
of  turpentine, — the  rectified,  the  German,  and  the  French.  Jonas 
i^Liebig  und  ]Vdhier's  AnnaUn  der  Chemie,  Bd.  xxxiv.)  found  that  while 
Tho  pure  oil  has  no  effect  upon  phosphorus,  the  acid  French  oil  forms 
'with  it  a  ci*ystal]ine,  spermaceti-tike  mass.  This  is  soluble  in  other, 
alcohol,  and  alkaline  solutions,  and  has  received  the  name  of  turpen- 
tine-phosphoric  acid.  It  is  said  to  bo  eliminated  by  the  kidneys  un< 
changed,  and  to  exert  no  dolotiH-ioua  iatlucnce.     Tho  elaborate  experi- 


*  it,  Leearaht  (Anhirr*  He  Ph^wiotofit  mnrmalt  W  palMalogi^nt,  tamm  I.,  1MB,  t(Kn«  iU, 
tM9)  b«H*TM  Ihu  phocpbora*  mU  In  lb*  bluod  m  phi>«|)Uorfo  iciil,  b«t  dow  not  Mtobltsh  hli 
«flDt<ifl.     For  ft  diioBMion  or  thi«,  •««  DjUiowiky't  paper. 

t  Tor  tmaf,  M«  Gauttt  tfrh'tmuitiiairt,  IST4]  SekmiJft  JakrbUeher,  Bd.  elxis.  p.  I3fl; 
M*i.  Timtm  and  Om.,  Ift76,  if.  4«1. 
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niL'nts  of  Vclter  on  dog8  and  rabbits  gave  results  in  accord  wiih  the«o 
facts,  for  ho  found  tho  i-cctifitid  and  German  oils  to  bo  of  no  value  in 
pboap horns- poisoning,  whilo  tho  crude  acid  French  oil  was  distinctljr 
antidotal.  Kocliler,  however,  asserts  that  wbon  tho  German  oil  has  not 
been  rcclifiod  for  some  time,  it  acts  upon  phosphorus.  Ho  believes  that 
the  oil  acts  partly  by  oxidizing  tho  poison  and  partly  by  converting  it 
into  tho  hannloss  turpentine-phosphorous  acid.  One  part  of  the  oil 
must  bo  given  for  0.01  part  of  the  phosphorus.  {Detroit  Review,  1873; 
from  Med.-chirurg.  Jiundxhau,  June,  1873.  Case  of  recovery,  Oui/'» 
ital  Reports,  xxvi.  13.    See  also  Bdne,  Bordeaux  TTtesis,  No.  84.1887.) 

inary  American  oil  of  turpentine  and  Canada  balsAni  are  of  no  Vidue 
In  phosphonis-poiaoning. 

As  was  pointed  out  by  MM.  Eulonburg  and  Guttmar  (Aerf2l.  LiUra- 
turblaU,  I8C8,  No.  12,  quoted  in  Syd.  Sok  Year-Book,  186&,  p.  45ft),  and 
Bubseqnently  by  Professor  Bamberger  (  Wiener  Me^t.  Prcsse,  Jan.  1872  ; 
VirchoiB's  Archiv,  June,  1872),  phosphorus  in  a  solntion  of  a  soluble  salt 
of  copper  becomes  immediately  black,  owing  to  tho  formation  of  a 
phosphide  of  tho  metal.  Professor  Bamberger  (he.  ctt.)  also  asserts 
that,  while  this  change  is  very  rapid,  that  induced  by  turpentine  ia  a 
■low  one,  and,  fVom  an  elabornto  series  of  experiments  upon  animals, 
concludes  that  capper  is  much  tho  more  valuable  and  certain  antidote, 
Antul  appears  to  have  been  tlie  tirnt  to  use  tho  potassium  permanganate 
as  an  antidote  to  phosphorus,  and  in  a  series  of  exporiinonta  upon  dogs 
Dr.  E.  Q.  Thornton  found  it  much  sHperior  to  copper  sulphate  (TAera/). 
Gas.,  1893).  The  hydrogen  dioxide  appeared,  in  Tliornton's  experi- 
ments, to  be  valueless.  In  human  poisoning,  sulphnte  of  copper  should 
be  given  in  dilute  solution,  three  grnins  every  five  minutes  until  voinit* 
ing  is  induced.  After  thi.i  the  potassium  permanganate  should  b« 
freely  administered,  or,  as  was  successfully  done  by  Dr.  Jlojinos,  tho 
Btomach  may  bo  washed  out  wtli  its  solution;  later,  tho  sulphate  or 
citrate  may  be  given  ns  a  quickly  acting  purge,  and  symptoms  met  as 
they  arise. 

Match-makers  and  other  artisans  who  are  exposed  by  their  occupy 
tions  to  the  fumes  of  phosphorus  suETer  from  chronic  poisoning,  which, 
while  in  many  cases  it  pr()found]y  afTocls  tho  vitality  of  the  sufftfror,  ia 
especially  distinguished  by  the  occurrence  of  necrosis  of  the  upper  or 
lower  jaw.  It  has  long  been  known  that  those  artisans  who  have  bad 
teeth  arc  especially  liable  to  be  seriously  affected,  and  tho  oxpcriments 
of  AVegnor  have  demonstrated  that  the  necrosis  of  tho  jaw  is  due  to 
the  local  action  of  the  lapor  of  phosphorus  upon  the  part.  Ho  found 
that  when  rabbits  were  kept  in  an  atmosphere  full  of  tho  flimoa  of  tho 
poison  no  necrosis  ever  occurred,  unless,  by  means  of  an  unsound  tooth 
or  an  artificial  wound,  the  atmosphere  had  access  to  tho  bono.  If  such 
access  were,  on  tho  other  hand,  allowed  to  any  bone  of  the  body,  peri- 
oetttis  and  Bubse<iuent  necrosis  rcHulted.  Further,  when  rabbits  ro- 
coived  continuously  small  doses  of  tho  phosphoros  by  the  mouth,  no 
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necrosis  occurred  even  aftorwonnds  which  laid  bare  the  bonos.  As 
pho^phonm-necroflis  belongs  to  the  province  of  the  surgeon  rather  than 
of  the  phyaieian,  I  shall  not  discuss  it  further  hero. 

Administration, — Phosphorus  may  be  given  in  pill  or  in  flolution. 
The  Olfum  Phosphoratum^  U.S.,  containing  one  per  cent,  by  weight  of 
phosphorus,  may  be  given  in  doses  of  one  to  throe  minims  in  aroma- 
Used  emulsion  or  in  capsules.  The  Piluitt  Phosphori,  U.S.,  or  officinal 
pills  of  phosphorus,  contnin  ono-hundrodth  of  a  grain  each.  In  regard 
to  the  dose  of  phosphorus,  I  hare  found  that  many  atomftchs  will  not 
bear  more  than  the  fiftieth  or  even  iho  hundredth  of  a  grain  if  given 
in  the  liquid  form ;  but  1  have  given  as  high  as  the  twentieth  of  a  grain 
of  tho  solid  dfug.  Dr.  J.  A.  Thompson  has  used  it  in  much  larger  doses 
{Practitioner^  Juiy.  1873),  preecribing  one-twelfth  of  a  grain  as  an  aver- 
age dose,  and  in  one  caHo  having  given  as  high  as  one-fourth  of  a  grain 
every  four  hours  without  injury.  On  tho  other  hand,  Dr.  Anstie  baa 
Been  slight  poisoning  from  thrco-fourtha  of  a  grain  lakan  in  small 
divided  doses  during  seven  days  {Practitioner,  Aug.  1873). 
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ZiNCi  PnospiTTDDM,  U.S. — Zinc  Phofphide  has  been  largely  used, 
with  asRcrtcd  good  rt'SuUs,  as  a  substitute  for  phosphoros.  According 
to  tho  researches  of  Vigier  (BuU.  Thirttp.,  xc,  Jan.  1876),  it  would 
seem  that  the  phosphide  yields  its  phosphorus  within  tho  economy, 
probably  to  form  a  phosphuretted  hydrogen.  lie  found  that  it  killed 
rabbits  more  quickly  than  did  a  corresponding  dofro  of  phosphorus,  and 
that  both  symptoms  and  losions  were  identical  in  the  two  cosos.  Tho 
phosphide  should  be  given  in  pill  or  granule.  Tho  dose  may  bo  cod> 
flidorcd  as  iVom  ono-twenliotli  to  ono-twolflh  of  a  grain.  Profeaeor 
Scguiu  recommends  d^ses  of  &om  one-fourth  to  one-sixth  of  a  groin. 

AOIDUM   ARSBNOS0M-ARSBNOUS  ACID.    U.S. 

White  Anenir^  Arsenic,  or  ArAmic  Trioxidf^  as  first  prepared  by 
sublimation  fk*om  the  ores,  is  in  transparent  masses,  but  on  keeping 
becomes  milk-white  externally.  It  is  solublu  in  watur,  has  a  vitroous 
&acturc,  is  odorless,  of  a  faint  sweetish  tasto,  and  volatilizes  without 
fusion  "at  a  tompernluro  of  424.-4''  F."  When  it  is  put  upon  red-hot 
iron  it  emits  a  garlicky  odor,  owing  to  its  bmng  firut  reduced  to  a 
metallic  state  and  then  volatilized. 

Phtsioloqical  Action. — When  applied  to  any  part  in  a  concen- 
trated form,  arsenic  is  a  very  aetive  et-charotic,  and  even  when  \ery 
much  dilulod  it  is  a  severe  irritant.  When  a  single  dose  of  just  suffi- 
cient size  to  be  felt  is  ingested,  colicky  pains,  diarrhcaa,  and  perhaps 
nausea  re«ult.  After  a  very  large  toxic  dose,  in  At>m  one-quarter  to 
throe-quarters  of  an  hour  an  intense  burning  pain  is  felt  in  the  (ssoph- 
ogus  and  stomach,  soon  spreading  to  the  whole  belly,  and  oAon  accam- 
paniod  by  a  sen?te  of  constriction  at  the  throat,  and  an  acrid,  metallic 
tasto.     In  a  very  short  time  violent  vomiting  and  purging  come  on. 
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riio  roatters  rejected  arc  at  first  mucoua,  and  variously  colored  by  the 
contents  of  the  primiB  vito ;  but  they  soon  become  biltouH,  and  often 
yellowjBb  or  groonish,  and  Anally  serous,  with  mucoid  flakes  and  a 
greater  or  lo»tj  amount  of  blood.  Aa  the  coao  progroseos,  the  symptoms 
mentioned  increase  in  intenitity,  and  to  them  aro  soon  added  others  of 
different  nature.  The  thirst  is  excessive ;  the  urino  is  suppressed ;  tb« 
extremities  are  icy  cold;  the  pulse  is  smnll,  feeble,  and  freijuent  j  the 
rapid  and  labored  respiration  is  very  much  embarrassed  and  painful 
A*om  tho  abdominal  tenderness;  the  surface  is  darl£  and  cyanosed; 
violent  cramps  add  their  torture;  cxhauation  deepens  into  collapse; 
convulsions  or  coma  ensue,  and  death  occurs  in  from  five  to  t^vonty 
hours. 

In  another  set  of  cases,  when  tho  dose  bos  been  smaller  or  the 
subject  loss  susceptible,  the  tormination  is  not  reached  so  soon.  Aller 
(lymptoma  similar  to  but  less  violent  than  those  just  described  Jiavo 
lasted  (Vom  a  few  hours  to  one  or  two  days,  a  remission  occurs ;  the 
purging  and  vomiting  grow  less  frequent,  or  perhaps  intermit;  uvea 
the  abdominal  tondcrncas  may  in  great  mcusuro  di»4jippcar;  but  the 
persistent  thirst,  cold  extremities,  and  nlbuminous  urino  show  that  the 
danger  is  not  overpast,  and  aflor  a  time  the  case  puts  on  a  more  alarm- 
ing aspect.  Fever  develops,  the  tongue  becomes  dry  and  red,  the  belly 
very  tumid,  the  abdominal  pain  more  severe,  dyspncc.i  and  oyanosts 
come  on,  the  face  is  ewollen,  nervous  symptoms,  tremblings,  crainpa, 
and  convulslona  appear,  and  Anally  an  icy  coldness  pervades  the  frame, 
and  death  occurs  in  from  two  to  six  days.  Tho  mind  is  generally  clear 
to  tho  lost.  An  eruption  very  frequently  appears,  sometimes  as  early 
as  the  second  day,  sometimen  not  until  the  fi0.h.  Its  character  is  vari- 
ous:  thus,  it  may  be  petechial,  urticarial  ike,  papular,  vesicular,  or 
pustular.  (See  Imbert^fiourbcj-re,  Moniteur  des  JlSpit,  1857;  also  A. 
Hubor,  Zeittchr.  Klin.  Med.,  18S8.) 

Such  are  the  ordinary  phenomena  of  acute  arsenical  poisoning;  bat 
anomalous  cases  are  not  very  rare.  Immediate  profound  collapse, 
without  abdominal  pain,  is  suid  to  have  been  Che  chief  manifestation  in 
some  cases.  I  m^'solf  have  seen  heavy  sleep  aa  the  most  marked  symp- 
tom, the  aloep,  however,  being  inlorruptod  at  intervals  by  wild  outcries 
and  writhings,  evidently  the  outcome  of  abdominal  pain,  although  nn 
atatomcDt  could  be  obtained  from  the  patient.  Again,  serous  purging 
may  be  the  chief  symptom,  and  arsenical  poisoning  has  been  mistaken 
for  cholera,  not  only  during  life,  but  aUo  on  the  post-mortem  table 
^  Virchow's  Archiv,  1870,  Bd.  I.). 

When  arsenical  poisoning  is  not  fatal,  tho  convalcscoDCO  Is  apt  to  bo 
slow,  and  interrupted  by  various  disorders.  Prominent  among  these 
arc  affections  of  the  alimentary  caual,  due  to  the  »ti-uctural  changes 
produced  by  the  poison.  Nervous  symptoms  are  common,  and  may 
affect  the  motor  or  sensory  sphere  separate!}'  or  combined.  In  some 
cases  they  have  developed  ver^'  suddenly  (N.  Y.  Med.  Joum.,  1860, 177). 
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I  liavo  seen  anffisthosU  of  ibe  feet  as  the  only  symptom;  motor  paral- 
ysis may  exist  alone,  but  it  is  uaunlly  accompanied  by  anoisthoeia, 
h^vporsostbcsia,  loss  of  tomperature-scnse,  great  fueling  of  coldooss,  or 
other  disorder  of  sensation,  and  not  rarely  excoAsivo  pain,  which  may 
bo  aching  or  lancinating.  Oocasioiially  there  are  severe  cramps.  Tho 
normal  sensibility  is  usually  regained  before  normal  motility.  Of  ono 
hundred  cases  of  arsenical  paralysis  collected  by  Imbcrl-Gourbcyre 
(Dt9  Suites  de  I'Empoiaonnement  aninicale,  Paris,  1S81),  in  moro  than 
half  all  the  extremitJes  were  affuctod;  about  one-fourth  were  para- 
plegic i  in  the  remainder  thoro  was  hemiplegia  or  local  palsy.  JHost 
frequently  iho  paralysis  was  not  pronounced  above  the  elbow  or  knee. 
Tho  lamed  muscles  are  usually  sensitive  to  pressure  (C.  Gerhard, 
Sitzungsb.  Phyaik.  Med.  Gesellsch.  Wunburg,  April,  1832),*  and  undergo 
rapid  atrophy,  losing  very  early  their  clcctro-niuacuUr  contractility,  or 
presenting  the  *'  reactions  of  dugeno ration."  This  poisoning  resembles 
Bub-aculc  puliamyelitis,  but  dlfTurs  in  the  iVoquency  of  pain  and  other 
sensory  diii  turban  cos,  and  in  ihc  tendency  towards  moru  or  less  cum- 
ploto  recovery.  I  have  seen  recovery  when  the  muscular  remnants  on 
the  wasted  limbs  had  fur  many  months  boon  uaablo  to  respond  to  any 
form  of  gnivanie  current;  and  out  of  Imbcrt-Gourbeyro's  ono  hundred 
cases  all  got  well  except  three.  Br.  N.  Fopoff  found,  iu  dogs  killed  in 
a  few  hours  by  a  dose  of  arsenic,  the  spinal  cord  inflamed ;  atler  slower 
poisoning  there  were  masses  of  "exudate"  in  the  neighborhood  of  the 
blood-vessels,  and  iu  vorj'  protracted  cases  the  walls  of  tho  spinal  arte- 
rioles were  found  to  be  thickened  and  the  large  colls  of  tho  gray  mattei 
profoundly  altered.  The  protoplasm  first  became  opaque  and  gi-anular; 
the  nuclei  grow  fainter  and  fainter,  and  6nally  diimppcaro<l ;  vacuoles 
appeared,  and  encroached  more  and  mora  on  tho  shrunkin  body  of 
the  cell,  which  finally  disappeared  (^Virchow's  ^rcAiV,  Bd.  xciii.,  18S2; 
also  cxiii^  1888).  In  the  elaborate  experimentit,  however,  (tf  Dr.  C. 
Alexander  (^Brexlau  Tfiesis,  1889)  upon  rabbits,  tbu  spinal  conl  waa 
found  to  be  healthy,  but  the  nur%'c-trunks  were  in  a  condition  of  de- 
generative atropby,  and  tho  muscira  themselves  had  undergone  changes 
which  wore  heliered  to  be  the  result  of  coagulation-necrosis.  That 
nr-(onic  is  capable,  in  man,  of  pi-oducing  a  myelitis  especially  niTecting 
the  multipolar  cells  of  the  cord  is  shown  by  tho  auttip.'ty  reported  by 
Dra.  Eriieki  and  Ryhalkin  (JrcAio  /.  Psych.,  xsiii.,  1891-92).  In  this 
case  there  wan  no  tenderness  of  the  nervistninks,  so  that  there  appear 
to  be  two  forms  of  arsenical  paralystit, — one  due  to  myelitic  change, 
the  other  to  a  wide  spread  multiple  neuritis, — the  diagnosis  between  the 
two  being  motle  by  the  pre^nce  or  ahticnre  of  nerve -to  ndern  ess.  It  is 
vary  probable  that  in  some  eases  both  leiiions  are  present.     (See  also 


*CofMull  Rbo  Rflnncr,  V*h*r  tin  FaU  ram  ekmn.  Antmnrjf^.,  "KOnhnrj,  I87S;  W.  P. 
HalntMh,  Jf.  y.  MtJ.  tttevf^,  Feb.  18S6.  US,  S«KQln.  Jvmrn,  Utrv.  »n4  »ttt>l  Pi-*^ti*t, 
OvL  18S2,  rii.  Wi;  C.  K.  Mill*,  frniu.  CaUtgt  <^  nj/wieiams  ^  PXtlaJtlpkit,  id  MriH^  tL^ 
A'^kirrt  d*  rkfot.  Norm,  it  PmlA.,  1884.  Ir. 
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Wtener  KUn.  Wochensrh.,  BJ.  iv.,  1891.)  In  soino  of  theao  cases  tropbto 
changes  arc  pronounced :  thu4,  I  have  etit;n  a  growth  of  bair  several 
incbos  long  cover  the  wanted  limbu.  If  in  any  case  of  arsontenl  paraly- 
sis there  were  no  Henttory  dUturbancti,  the  probabilitios  would  be  rery 
strong  that  the  k^ion  wat^  a  toxic  pulJomyclititf. 

The  moBt  obvious  lesions  found  after  death  from  acute  poisoning  hj 
BTBenic  are  in  the  stomach  and  bowels,  even  when  tbe  poison  has  found 
ontmnco  into  the  system  thivugh  otber  channels.  Tbe  gastric  mueoua 
membrane  is  usmtlly  swollen,  maculated  with  patches  of  a  doep-crimaon 
or  more  commonly  browniah-red  color,  and  is  often  softened  and  cot- 
ere<i  with  a  diphtheritic  exudation,  but  is  rarely  ulcerated.  Porfora- 
tion  is  exceedingly  uncommon.  The  mucous  membrane  of  the  upper 
purt  of  the  small  intestine,  and  sometimes  of  the  whole  of  it,  is  in  a 
condititm  similar  to  that  of  the  stomach.  In  some  cases  the  lesions  Tvrj 
closely  rcticmblo  those  of  cholera,  as  was  first  pointed  out  by  Profossor 
Wmhow  {Virchow' 9  Archiv,  Bd.  slvii.).  In  the  microscopic  examina- 
tion of  a  cadavor  whoeo  bowels  wero  filled  with  n  "  rieo-woter"  fluid, 
that  observer  found  in  the  intestinal  contents  cpiihelial  flakce,  and  tbe 
ftiugns  doscribod  by  Kloba  ns  poculinr  to.  and,  iDdecd.  the  causo  of, 
cholera.  The  cpilbclial  cells  of  the  mucous  membrane  were  choked 
with  granules,  and  many  of  thorn  in  an  advanced  stngo  of  fatty  de- 
generation; the  interstitial  tissue  was  full  of  large  round  grnnnlated 
colls;  tho  solitary  glands  and  Peyor's  patches  were  very  much  swullea. 
These  facts  have  been  confirLied  by  Dr.  Hoffmann  (  T7rcAoio'»  jlrcAip, 
Bd.  1.  p.  456).  The  gastiwntestinal  lesions  produced  by  arsenic  aro 
not  due  solely  or  largely  to  its  immediate  local  effect,  since  they  occur 
equally  when  tho  animal  is  killed  by  it^ection  of  the  poison  into  a  vein. 
The  local  influence  of  the  drug  is,  however,  probably  not  allogetbor 
lost,  since  Unterberger  (loc.  ciL)  fuund  that  a  larger  doee  was  required 
to  kill  an  animal  by  venous  injection  than  by  exhibition  by  the  mouth. 
Curious  and  at  present  unoxplainaUlo  anomalies  occur  in  the  distri- 
butioii  of  tho  gaslro-intei^iinul  inflummation,  and  autopsies  have  hem 
reported  in  which  the  stomncb  has  altogether  escaped. 

There  is  usually  in  acute  arsenical  poisoning  a  wide-«pread  grannlar 
or  fatly  degeneration  of  the  tissues.  M.  Karajau  (Tordieu,  Sur  VlSmpoi- 
sonnernent,  p.  335)  reports  a  case,  which  had  been  mistaken  during  life 
for  acute  atrophy  oC  the  liver;  Pr.  Grohl  and  Fr.  Hosier  (Virchov's 
Archiv,  Bd.  xxsiv.  p.  213)  one  in  which  they  found  fatty  or  granular 
metamorphosis  of  the  glands  and  epithelium  of  tbe  stomach  and  intoa 
tines,  of  the  tardiac  muscle,  of  tho  diaphragm,  of  the  cortical  ponions 
of  the  kidney,  and,  to  n  slight  extent,  of  some  of  the  voluntary  mus- 
cles ;  Dr.  1. 1.  Pinkham  {Boston  Med.  and  Surg.  Journ.,  1878, 358)  one  in 
which  tho  liver,  kidneys,  and  opitholint  lining  of  tbo  peptic  glands 
were  almost  destrnj-od ;  similar  lesions  have  also  been  reported  by  M. 
v.  Coniil  (^Soc.  Med.  des  Udp.  de  Paris,  xvii.  379)  and  by  Dr.  F6r6oI 
(Ibid.,  p.  321). 
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The  abflMHCraMnonstration  of  the  dogoncration  prodaced  by  arAonio 
wa«,  however,  made  by  Dr.  Salhowsky  (  Virchoip'a  Arehio,  Bd,  xxxiv.  p. 
77)»  of  Moscow,  who  waA  also  thefiret  to  point  it  out.  In  hii^  numi-roua 
experiments  upon  rabbits  he  found  that  when  thetinimalo  were  poisoned 
by  a  sraftll  dose  of  aivenio,  bo  as  to  lire  iVom  three  to  six  days,  the  liv^r 
was  much  enlar}i;ed  and  very  fatty, — indeed,  contained  more  fat  than 
the  "phosphoruft-liver."*  On  microscopical  examination,  the  cells  oa 
tha  exterior  of  each  acinus  were  seen  to  bo  natural ;  ttiose  in  the  centre 
in  the  most  atlvauced  staj^ea  of  degeneration.  The  kidneys  were  simi- 
larly aflTectod, — their  tubes  cbokod  up  with  fat  globules,  their  eptthe* 
liiim  almost  eompleloly  destroyed.  The  muscles  of  the  heart  and  dia- 
phragm were  alinusl  equally  coniproraiscd.  Dr.  Salkowslty  also  iiulcd 
that  early  in  both  arscuictil  and  antimonial  poisonin*;  the  glycogenic 
function  of  the  liver  is  abollshud.f  PodawysRotxkl  finds  that  the  tlrst 
change  prodiicoil  by  overwhelming  doses  of  arsenic  consists  of  the 
formation  of  necrotic  foci  in  the  liver  (^St.  Peter-tburg  Wochensch.,  188ft). 
O.  Silbernmnn  believes  that  during  life  thrombi  form  in  various  portions 
of  the  body  (^Archiv  Pnth.  Anat.t  cxrii.  For  ftirther  discussion,  see 
Ziegler,  BrUrdgn  Path.  Annt.,  Bd.  ii. ;  also,  M.  Wolkow,  Arrhw  f.  Path. 
Anat.  u.  /'Ay,<,  cxxrii.,  1892).  In  frogs  poisoned  with  arsenic  the  epi- 
dormis  peels  ofl'from  the  derm,  as  was  first  noted  by  Ringer  and  Murroll^ 
and  Kmily  A.  Nunn  has  found  that  the  inBuonra  of  the  poison  is  first 
mnniteftod  iit  iho  under  portion  of  the  epidermis,  the  degeneration 
progressing  from  the  dorm  outward  (Journal  of  Phtfsiol</gy,  I  247). 

In  some  cases  of  arsenical  poisoning  yellow  patches,  believed  to  bo 
duo  to  the  formation  of  arsenical  sulphides,  have  been  noted  on  the 
mucous  membrane  of  the  stomach  and  intestines.  Similar  yellow  de- 
posits were  fouud  by  Cbunilal  Bose  {Indian  Medical  Qazette,  xxvii., 
1892)  on  the  endocardium.  It  is  probable  that  in  these  cases  the  suU 
phide  U  formed  before  or  after  death  by  the  aid  of  putrefactive  ga«ies. 

As  arseaic  is  never  used  iu  mediciuo  for  an  acute  effect,  the  chief 
interest  to  the  therapeutist  cvntres  around  Its  physiological  action 
when  given  in  omall  dosos;  yet  it  seems  necessary  here  Uj  tuke.cogni- 
Kance  of  the  physiological  action  of  large  amounts  of  the  [>oison.J 


*  Aoeordlnc  t«  T.  Anki  {ZtiuvArifif.  Pkjftiol.  Cktmit,  zriL.  1992).*nen)«Kl  polMning  ia 
rtlkted  (a  |)b<i«pharua'pui*oaliiK,  not  onljr  In  (ha  ooeumne*  of  CMj  degauontMB  »t  lb*  lir«r, 
bat  klM  of  tb«  ftpp«ar»nc«  of  lactic  add  in  Ih«  nrin«. 

f  For  ft  fpMlrMcopie  Mudj  of  tb*  «ffeet  of  ar»«oi4  upon  th»  Oflloriiif-isftttn-  of  tbv  blood, 
Ma  C<ntratklnU,  18S8,  p.  909.  It  ia  inlortatinjt  hera  tu  nola  tbat  anieHio,  sntiraanjr,  jibo*. 
pborvt,  •D<t  aramobU  Mt  vary  ilnllftrlj,  if  not  ld«Btloall;r,  apon  tbft  blood. 

I  Tbe  ihtwrj  at  Bins  uid  Schali,  thai  arwauiu  >eid  »«t«  bj  tAklnff  from  protopUan 
oijCoQ,  M  w  la  b«  oonrcrtod  Into  artenln  Mid,  and  kfl«rw»rdi  jtcldi  np  Ihii  oxjgvn  to 
oii'iiu  the  prutuplaam,  and  i1i»d  Tc|>«at8  lb*  praoM*,  M«b«  to  m*  *0  ill  (upportod  thtl  lb* 
rMuler  ia  r«g»rd  to  it  it  rinpljr  ntenvi  in  Anik.f,  Rcp«r.  Pntk.  «.  Pkarm.,  zi.  ?I3,  liv,  24S; 
alio  Bril.  UrH.  Jonrm.,  1BS3,  ii.  11.1&.  Dogitl'i  Ibtorr.  th«t  Braeafo  HnUoi  «h«nic«II;  wllh 
tb«  albamlnoiK  principle,  Ij  mora  pfubablo,  Bos  TVaiw,  /mUmiUiaital  (^tigrm,  IS^i,  L 
p.lU. 
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Xfri'nus  and  Afusculor  S>/stems. — The  eymptoms  of  arwnieal  poison- 
ing in  man  Rhow  that  tho  drug  has  a  marked  influence  upou  the  iicr- 
Toua  ayslcm.  I>r.  W.  Sklarolc,  of  Berlin  {Jteichcrfs  Archiv,  1866),  has 
found  that  the  arsoniates  of  potas-^ium  and  of  sodium  had  cs«clly  iho 
aamo  effect  an  arsenic  itself  upun  fVogs.  AVithiu  five  niiuutvs  aflur 
tho  injection  of  one-fourth  to  two  CO.  of  a  two-pcr-coni.  solution  of 
araonious  acid,  or  of  the  aneniato  of  sodium  or  of  potasaium,  all  voltin- 
lary  movement  ccanod  in  tho  iVog  although  when  tho  aninial  waa  laid 
upon  bis  back  be  Btniggled  very  actively  to  recover  his  posiliun.  At 
thia  time,  however,  all  genmbility  to  chemieul  and  mechanical  irritanta 
was  lost,  cutting,  burning,  or  corroding  failing  to  elicit  any  roapontiO:. 
That  the  motor  ayatcm  was  not  at  fault  was  shown  by  iJio  active  i«ov&. 
mcnta  when  the  iVog  waa  placed  upon  bin  back,  as  well  oa  by  tho  roaulla 
of  electrical  stimulation  of  tho  ncrvoa.  Tho  paralysis  orqaiotnoaa  mnat 
have  been  due  to  an  abolition  of  aeusaliou.  That  tliis  was  spinal,  and 
not  peripheral,  was  proved  by  tho  ciroumstance  that  lying  Xho  iliac 
artery  upon  one  side  before  tho  adminisiration  of  Ibo  poison  had  no 
effect  in  preserving  seustbilily  iu  the  protected  leg.  The  only  explana- 
tion of  tho  sti-ugNrlea  of  tho  frog  to  recover  his  position  after  poibuuing 
is  to  be  found  in  his  having  been  influenced  through  vision,  or  else  in 
the  theory  that  the  muscular  sense  is  distinct  from  thai  of  common 
sensibility  aud  is  not  utTected  by  aracnie.  Tho  researches  of  Ringftr 
and  Murrcll  {Journal  of  Physiology,  i.  217)  upon  frogs  have  given  very 
diJToront  reanlta  ft-om  those  just  described,  they  finding  that  tho  symp- 
toms of  poisoning  camo  only  af^er  tho  lapse  of  some  hours,  and  that 
paralysis  of  voluntary'  motion  preceded  that  of  sensation  and  reflex 
action.  Drs.  Ringer  and  Murrcll  suggest  that  these  differences  of  result 
depend  upon  the  time  of  year  at  which  the  fVog  was  experimontod  on. 
There  is  accord  between  the  experimenters  in  regard  to  tho  cause  of  the 
final  panilysia,  all  finding  that  it  is  produced  by  a  direct  action  of  the 
arsenic  upon  the  norvo-centrea.  Ringer  and  Jfurroll  have  also  shown, 
however,  that  the  nen'es  and  muscloa  do  not  entirety  oscapo  tho  poison, 
wbicb  poems  to  be  more  or  less  toxic  to  all  bighly-oi^anized  tiseuea. 

Circulation. — Upon  the  heart  of  tho  frog  Dr.  Sklarek  found  that 
arsenic  exerts  a  \<iry  powerfiil  influence,  leesening  the  rapidity  and 
furco  of  the  beat,  and  finally  arresting  the  contraction.  That  ihia 
cardiac  acliun  of  arsenic  is  direct  was  shown  by  the  exact  similarity  of 
the  phenomena  produced  by  tho  application  of  arsenic  to  Iho  heart  cut 
out  of  the  body.  The  arrest  was  never  instantaneous,  but  always  pre- 
ceded by  slowing  of  the  boat ;  and  after  movement  had  ceased,  galvanic 
or  mechanical  irritation  caused  imperfect  systolic  movements.  In  no 
case  did  Dr.  Sklarek  observe  any  signs  of  f^inctional  cxcitemont  pre> 
ceding  the  development  of  tho  cardiac  or  motor  paralysis. 

Dr.  Sklarek  also  found  that  in  arsenical  poisoning  in  tho  cat  there 
is  great  reduction  in  the  force  and  frequency  of  tho  heart's  pulaaitona. 
Hecontly  the  effect  of  the  poison  upon  tho  circulation  of  mammals  hna 
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been  elaborately'  inTcstigated  by  Dr.  S.  Uutcrbcrgcr  {Archiv  f.  Exper. 
Path.  K.  Pharm.,  Bd.  ii.).  Like  Cuuza,  bo  found  that  in  arsunicn.!  poi- 
soning the  heart  persists  in  Its  niovcnioats  after  tlio  cessation  of  respi- 
ration. Immediately  after  an  injection  of  the  poison  in  cats  and  doga, 
both  the  pulse-rate  and  the  anorial  pressure  fall  enorniousi}',  and  if  the 
doee  has  been  sufficient  they  never  recover  thomselvos.  Dr.  Unterbi-rgor 
did  not  make  out  the  cause  of  the  full  of  the  imlMC-nite,  but  the  oxpori- 
ments  of  Sklarok,  already  mentioned^  indicate  that  it  is  due  to  a  diruct 
action  on  iho  heart. 

The  dopret^ion  of  the  arterial  pressure  was  shown  b}-  Untorborgcr 
to  be  largely  due  to  Tasomotor  paralybis,  for  in  an  antiual  under  the 
ioflucoce  of  the  poison  neither  galvanization  of  a  sensory  nerve  nor  of 
the  Tsso-motoT  centre  in  the  upper  cord  had  any  influence  upon  the 
force  of  the  blood-current  Galvanization  of  the  splanchnics  hod  no 
effect  upon  the  arterial  preiiaurc, — apparently  showing  that  the  vaso- 
motor  palsy  was  periphera] ;  but  Dr.  Unterberger  found,  to  his  astonish. 
mont,  thai  sttmulaiionof  the  cervical  sympathetica  had  tho  usual  effect 
npon  tho  vessels  of  the  rabbit's  oar.  Supposing  these  obsen*atious  to 
bo  correct,  there  are  ouly  two  seemingly  possible  methods  of  reconciling 
them :  cither  the  drug  acts  upon  tho  peripheral  vaso-niotor  nerves  iu 
the  abdomen  and  not  upon  the  same  ucrvus  in  tho  neck,  or  else  thcro 
is  during  arsenical  poisoning  such  depression  of  the  power  of  tho  cardiac 
muscle  that  narrowiug  of  the  blood-path  does  not  have  the  usual  effect. 
Dr.  Unterberger  found  that  comprossiun  of  tho  abdomuial  aorta  was 
followed  by  a  gi'vat  rise  of  prussuru,  and  therefore  ho  believes  that  tha 
heart  in  arsenical  poisoning  has  not  lost  ita  power.  Some  complicated 
transfusion  experiments  which  he  made  indicated  differently,  so  that 
while  his  proposition  that  arsenic  parulyzes  the  peripheral  vuso-motor 
nerves  of  the  abdomen  and  not  those  of  tho  bead  may  be  coiistderod 
probable,  it  certainly  is  not  proved.  It  would  bo  a  very  easy  matter  to 
decide  tho  question  by  dividiug  the  splanchnic  nerves  in  a  poisoned 
animal :  if  the  reduction  of  tho  arterial  pressure  bo  really  duo  to  an 
abdominal  vaao-motor  paresis,  section  ot  the  splanchnic  should  have 
DO  effect  on  it.  There  appears  to  be  no  doubt  that  the  cardiac  muscle 
is  more  or  less  weakened  by  the  poison. 

Action  of  Small  Doses. — Minute  quantities  of  arsenic  may  be  given 
for  a  long  time  without  producing  any  perceptible  effect,  unless  it  bo 
a  aharpening  of  the  appetite,  due  to  the  local  action  on  the  stomach. 
When  the  dose  is  incroaaod,  more  active  manifestations  of  gastric  irri- 
tation may  appear,  such  as  loss  of  appetite,  nausea,  abdominal  pain  or 
onoaainoas,  diarrhoea,  and  perhaps  sympathetic  headache.  By  tho  uso 
of  frequent  small  doses  these  symptoms  may  be  generally  avoided,  and 
what  may  be  termed  the  constitutional  action  of  arsenic  bo  obtained. 
The  first  sign  of  this  is  generally  a  puffincss  about  the  eyes,  at  first 
visible  only  in  the  early  mornings,  but  soon  increasing  into  decided 
isdoma,  which  after  a  time  may  lose  its  local  character  and  the  paticni 
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bo  involved  in  general  anasarca.  This  anasarca,  as  was,  I  believe,  first 
pointed  out  by  Dr.  S.  Weir  Mitchell  (iWic  York  Medical  Journal,  vol  L), 
may  or  may  not  be  preceded  or  accompanied  by  the  presence  of  albu- 
men and  of  tube-casta  in  the  urine.  Beyond  the  praduction  of  tba 
Bympioms  spoken  of,  arsenic  should  never  bo  eiuployod  in  medicine. 

Unfortunately,  owing  to  the  frequent  use  of  the  metal  in  tho  arta^ 
chronic  arsenical  poisoning  is  by  do  moans  uncommon.  Althoagh  the 
aymptoma  vary  a  good  deal  and  ni»y  lie  very  obtK-ure.  yet  in  aliuosl 
every  case  they  are  sueh  as  should  at  one©  awaken  suspicion.  Thoy 
were  summed  up  by  the  lato  Professor  Taylor  as  follows :  *'  Dryness 
and  irriloiion  of  the  throat,  irritation  of  the  mucous  membranes  of  the 
eyes  and  noslrils,  dry  cough,  languor,  headache,  loss  of  appetite,  nausea, 
colicky  pains,  numbness,  cramp,  irritability  of  the  bowels,  attended  witU 
mucous  discharges,  great  prostration  of  strength,  a  feverish  condition, 
and  wasting  of  the  body."  It  is  very  evident  that  the  symptoms  of 
irntatiiiii  of  the  respirator^'  mucous  membmue  are  largely,  if  not  on- 
tirely,  due  to  the  local  action  of  iho  arsenic,  since  Ifao  poison  finds  ac- 
cess to  the  system  through  the  respiratory  organs.  Tho  constilutional 
troubles  most  imiforuily  present  in  these  coses  are  weakness  and  cmnci- 
ftlioo,  often  accompanied  by  more  decided  nervous  manifestations  than 
the  plotoro  drawn  by  Dr.  Taylor  would  suggest:  great  depression  of 
spirits  and  irritability  of  disposition,  Bleeploesncsa,  giddiness,  tinnitus 
aurium,  failure  of  memory,  cerebrul  neuitistheijia,  headache  with  a 
feeling  of  constriction  in  tho  forehead,  numbness  in  tho  exlremitieSf 
muscular  tremoi-s  or  stiffness,  vertigo,  and  oven  convulsions  and  paralysis, 
are  very  common.  (See  Deutsche  Ktinik,  1874,  No.  31 ;  Schmidt's  Jahrb., 
Bd.  clxv.  p.  233 ;  DaUsch.  Archiv  Klin.  Med.,  Bd.  xliv.,  1S8U ;  Boston 
Med.  and  Surg.  Journ.,  cxviii.,  cxix.,  cxx.,  cxxi.,  cxxii.) 

Dr.  Kircfagfisaer,  as  tho  result  of  very  large  esperionco,  asserts  that 
the  most  characteristic  phenomena  of  chronio  arsenieism  are  a  brown 
pigmenUleposit  in  tho  skin  of  the  face,  inflammatory  affection  of  the 
eyelids,  and  tho  diAturbances  of  sensibility  and  motion,  which  affect 
most  frequently  the  lower  extremities,  together  with  scalding  during 
urination.  Out  of  eight  cases,  he  found  arsenic  in  the  urine  in  six 
{Berlin.  CentraWlatt,  p.  574,  1868).  The  diagnosis  of  chronic  arsenical 
poisoning  is  often  very  difficult  and  obscure.  Sometimes  eruptions  upon 
tho  skin,  with  laryngo-bronchial  catarrh,  swollen  finger-joints,  emacia- 
tion, and  other  disturbances  of  tho  general  nutrition,  (onstttute  tho 
main  features  of  the  case.  So  closely  may  chronic  arsenical  poisoning 
simulate  various  diseases  that  the  practitioner  can  only  avoid  being 
misled  by  remembering  that  peripheral  neuritis  Is  almost  always  duo  to 
the  presence  of  some  poison,  and  emaciation  without  local  disease  and 
with  at\'pical  symptoms  is  usually  either  toxio  or  diathetic.  Suspicion 
having  been  aroused,  the  urine  should  be  examined  for  arsenic. 

Seemingly  opposed  to  this  common  oxpertenco  is  the  assorted  ''ar- 
senic-eating" of  the  peasants  of  Styria.     It  is  stated  by  some  that  the 
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mrsoDtc  is  taken  by  the  young  girlH  to  beautify  thoir  complexion  and  to 
enhance  their  charms;  by  otberA,  ibat  the  abject  sought  to  be  attained 
\a  protection  aguinHt  araenicnl  Tumea  by  tboHO  engaged  in  the  rannu- 
facturo  of  the  metal,  and  the  increase  of  the  powers  of  endumnce  and 
of  the  "  wind"  in  buntsmen  and  others  who  do  a  groat  deal  of  monntain- 
L-linibing.  The  habit  in  said  not  to  be  detrimental  to  life.  Indeed,  the 
toxiphagi  are  aasorled  to  be  remarkably  long-lived  people.  In  regard 
to  the  doiie,  three  grainn  are  said  to  be  taken  as  a  commcncemunt,  and 
lo  bo  increased  to  thirty!  Originally  affirmed  by  Togt  \^Le.hrbuch  der 
Phnrmacodtftiamik,  Aufl.  iti.  Bd.  i.),  the  oxiHtonce  of  thitt  pmctite  haa 
been  eupecially  asBerted  by  Techudi,  and  more  recently  by  Chan.  HciHch 
(Pharm.  Joum.  7>anjs.,  1859  and  J860,  vol.  i.  p.  556). 

Not witlnta Tiding  the  aasertion  of  HeJBch,  the  uxistenco  of  the  prao* 
tice  was  not  credited  (eee  Britieh  and  Foreign  Med.-Chir.  Review,  roL 
xxix.  p.  144),  but  in  1864  Dr.  C.  Maclagan  (Kdinb.  Med.  Joitrn.,  1864, 
p.  203)  visited  Styria,  saw  several  arsenic-eaters,  ailministered  to  one 
nf  them  fivo  grains  of  the  subslanco  at  a  dose  without  ill  effeotA,  and 
fbund  the  poison  in  the  urine.  Ue  also  analyzed  the  material  which 
the  men  habitually  tflok,  and  (bund  it  to  be  arsenic. 

An  unsigned  ('editorial?)  communication  in  the  Edinb.  Med.  and 
Surg.  Journ.  (1871,  vol.  xvi.  p.  669j  fhrthor  asserta  that  a  royal  com- 
niftiiion  has  examined  into  the  subject-,  and  that  their  report  indicates 
that  the  practice  exists,  but  that  it  has  been  grossly  exaggerated. 
They  affirm  that  nrsenic-eating  is  practised  chiefly  in  the  northern  and 
northwestern  parts  of  Stj-ria;  that  the  white  arsenic  is  preferred,  tho 
yellow  commercial  article  being  sometimes  taken,  tho  native  rod  arscnio, 
or  orpimont,  very  mroly ;  that  the  commencing  dose  is  about  0.22  grain, 
which  is  very  slowly  increased  to  0.62 grain  avoirdupois.  The  " ratsbana- 
eaters"  almost  all  belong  to  the  lower  classes,  and  are  said  to  be  genor- 
ally  strong  and  healthy  persons,  coumgeous,  pugnacious,  and  of  strong 
sexual  disposition,  These  statements  are  in  accord  with  those  of  Dr. 
Ifaclagan,  and  must,  I  think,  be  accepted  as  true.  Dr.  Maclngnn  also 
says  that  in  one  case  of  suspected  poisoning  tn  Styria  the  prisoner  was 
acquiitod  ou  the  ground  that  the  deceased  was  an  ftrsenicealcr.  (Soo 
also  WieiuT  Klin.  }Vochen€ch.,  v.,  1892.) 

Of  ospocial  interest  in  connection  with  arscnie-eatiog  is  the  verity 
or  non-verity  of  tlie  assorted  effect  of  tho  drug  upon  I i^^sue- changes. 
Schmidt  and  Stiirzwogo  believe  that  it  hiis  such  action  in  a  very  marked 
degree,  beeauao  in  their  experiments  upon  rabbits  they  found  a  decided 
diminution  in  tho  excretion  of  carbonic  acid  and  of  urea  during  tho 
use  of  minute  doses  of  tho  poison.  Fokker  {Schmidt's  Jahrb.,  clviii.  13), 
however,  was  unablo  to  perceive  in  three  experiments  that  daily  dosea 
of  iVom  .15  to  .075  grain  of  arsenic  to  a  dog  had  any  effect  upon  the 
cHnuoation  of  urea,  and  KoasoU  and  Gaethgens,  in  two  experiments, 
havo  noted  a  very  decided  increase  of  the  elimination  of  urea  prtnluced 
by  toxic  doses  of  arsenic  in  the  dog  (Arch./.  Exper.  Pathol,  v.  Pharm.j 
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Bd.  V.  p.  133,  also  Centralbl.  f.  Med.  TVissen.,  1875.  930 ;  1876, 833).  mo 
rocont  experiments  of  CMttencIcu  nod  Cummins  (^Stud.  Labor.  I'kysM^ 
Chem.  Yale  Univ.,  vol.  ii.)  are  in  accord  with  Ibc  early  rcdulls  of  St(k  »i 
wago,  as  they  found  that  in  the  case  of  rabbits  urseiiious  acid  ha.^a 
tendency  to  diminish  the  elimination  of  carbonic  acid.  The  evidcoco 
which  we  have  at  present  is  not  sufficient  to  warrant  a  posttivo  opinioi^ 
but  it  indicates  that  small  doses  of  arsenic  check  tissue-ckanffe  and  <it. 
crease  nitrogenous  elimination,  while  large  toxic  doses  have  the  oppo^aiu 
eject. 

"When  arsenic  is  administered  in  small  repeated  doses,  it  may  act   u 
a  tonic,  by  ulightly  irritating  tbo  stomach  and  thereby  provoking    an 
appotito;and  in  certain  cachexias  it  increases  the  muscular  strcng-tt 
and  the  general  vigor.    The  history  of  arsenic-eating  indicates  that  tie 
drug  has  some  poBitivo  tonio  influence  over  nutrition  ;  and  although  the 
amelioration,  the  increase  of  streuglh  and  blood,  by  ita  use  in  cachosiaa 
may  bo  duo  to  an  indirect  action  of  the  drug, — to  a  removal  ororor- 
coming  of  tho  morbific  agent  of  the  disease,  and  a  consequent  alloiring 
of  tho  rocuporativo  powers  of  the  syalom  to  assert  themsolvea, — ihon 
is  much  reason  for  bolJoving  that  it  docs  act  as  a  direct  stimulant  to 
nutrition.    All  that  we  know  of  the  effect  of  arsenic  upon  the  system 
throws  only  enough  light  on  its  therapeutic  action  to  enable  us  to  daa 
it  as  an  alterative, — a  modifier  and  oftou  an  impruvor  of  uutritiua. 

Elimination. — Tho  rapidity  of  the  absorption  of  arsenic  T»r»« 
greatly  with  the  form  in  which  it  is  ingested,  liquid  preparations,  such 
as  Fowler's  solution,  yielding  the  drug  with  grout  rapidity.  It  b** 
generally  been  bt.'lievod  that  the  elimiualion  takes  place  with  excep- 
tional rapidity  ;  thus,  MM.  Flaiidin  and  Danger  (Ilusemanu,  Toxicoi'^^''^ 
p.  823)  failed,  three  days  after  the  last  dose,  to  detect  arsemc  \n  ^** 
bodies  of  aniinala  to  which  fifluou  graius  Lad  been  given  daily;  ati*J  *"  * 


child  killed  in  two  days  by  an  areenical  pigment,  none  of  tho  metal  *^^^ 
be  found  in  the  body  (^British  and  Foreirjn  Med.-Chir.  Review^  1870, 
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xlv.).     Til  the  great  majority  of  instances,  however,  there  is  no  tfO 
io  finding  nrsonic  in  the  bodies  of  thoeo  puisonod  by  it,  and  Rtoinb***\ 
reports  a  cose  in  which  it  was  found  in  tho  remnants  of  a  oorpao 
had  been  buried  for  twenty-two  years  {Berlin.  Centralhlatt,  1868,  V-  ^    J. 
Further,  it  would  oppear  that  tho  failure  to  find  arsenic  has  ofUJ'^*'  . 
pended  upon  the  lack  of  delicacy  in  tho  chemiral  operations.     IT 
tho  chemical  method  devised  by  Professor  Chas.  K.  Sanger.  VTof*"^^^ 
Edw.  S.  Wood  Las  been  able  to  detect  arbcnic  in  the  urine  ninety-'        . 
days  after  the  taking  of  a  single  toxic  dose,  and  from  sixty  to  «'^^   ' 
days  after  mild  courses  of  Fowler's  solution  {Boston  Med.  and  ^^^ 
Joum.,  cxxviii.,  18&3).    The  principal  channel  of  escopo  is  tho  kiJo        jr* 
but  elimination  also  takes  place  through  tbe  mucous  membrane  <>>  . 

alimcutary  canal,  through  the  skin,  and  even  in  tho  sahvn  antl     _^,4 
tears.    M.  6.  Bouchet  and  Lewald  in  independent  researches  T*^' 
artwnic  in  notable  quantities  in  the  milk  of  nursing  women  to  wb*-^ 
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had  booD  givon.  (Sco  Ameriean  Practitioner,  1887.)  Untorborgcr  bas 
dutoctcd  it  in  ttio  alimentary  canal  of  animals  poiaonod  by  injection 
into  tho  voin.  M.  Chatin  has  found  it  in  tho  ecrosity  of  a  blister, 
Bcr^^oron  and  Lemaitre  in  the  sweat  (Brilish  and  Foreign  Med. -Chir. 
BevicWy  vol.  xlviii.,  1871),  and  Taylor  (^Guya  Hospital  Hep.,  vol.  x.  3d 
series,  1861,  p.  227)  in  tho  contenta  of  the  itomacb  of  a  child  poisoned 
by  ita  application  to  the  scalp.* 

Especially  in  connection  with  tho  therapeutic  use  of  arsenic  in 
malarial  fever,  some  interest  attaches  to  tho  effect  of  the  drug  upon 
tho  lower  organisms  and  fermentations.  The  subject  has  been  partially 
investigated  by  Johannsohn  {Anh.  /.  Exper.  Path.  w.  Pharm^  Bd.  ii.  p. 
106),  who  concludes  that  the  poison  produces  a  pccolior  dcgoncratiOD 
of  tho  ycast'plant,  but  actually  increases  the  production  of  bacteria  in 
yeast.  When  small  amounts  of  arsenic  wore  added  to  yeast  and  syrup, 
tho  formontativo  process  was  at  first  very  much  checked,  but  not  abso- 
lutely prevented.  Aft*?r  a  time  the  process  went  on  faster  again.  In 
urino  Johanni«ohn  found  that  the  poison  hindered  the  production  of 
Micrococcus  urea,  but  actually  favored  that  of  other  fungi.  In  tbo 
lactic  fermentation  the  growth  of  tbo  peculiar  fungi  was  checked,  while 
tbat  of  Muoor  mucedo  was  favored.  Tho  fact  that  arsenic  acts  slowly 
npon  tbo  yeast  baa  boon  confirmed  by  Schaefer  and  Boebm  (^Arbeiten 
Physiol.  Inst.  Wurzburger  HorJischule^  1873,  p.  173).  Both  Jobannsoba 
and  Schaefer  and  Boohm  have  found  tbat  arsonio  exerts  no  inflouncQ 
opou  non-organized  ferments,  either  vegetable  or  animal,  such  as  amyg- 
dalin,  pepsin,  pancreatin,  etc. 

TliKRAPBCTiCB. — Our  knowlodgo  of  the  value  of  arsenio  in  disease 
roata  solely  upon  clinical  observation,  which  has  abundantly  established 
its  uso  in  oerlain  very  diverse  atfections.  Chief  among  these  is  chronie 
malarial  dyacrasia.  No  one  would  at  present  think  of  employing  it  in 
Acuto  reinittenl  fever,  or  even  in  acute  intermittent^  unless  under  very 
peculiar  circurastanoos.  It  is  in  tho«o  cases  which  have  resisted  quinine, 
iu  which  the  paroxysms  have  become  irregular,  returning  at  long  or  ir- 
rvgular  intervals,  and  in  which  the  anromia  and  the  general  nutritlvo 
disturbance  are  even  more  prominent  than  tbo  febrile  disorder,  that 
arsenic  is  especially  valuable.  In  these  cases  it  sbuuld  bo  adraintslorod 
with  sufficient  boldness,  very  generally  in  conjunction  with  iron.  Pro- 
fessor George  B.  Wood  recommends  tbat  tho  first  doses  should  bo  aa 
large  as  the  systom  will  endure,  so  as  to  make  a  dccidvd  impression  at 
once.  AVhcu  the  ague-pai'oxysms  are  frequent,  it  is  perhaps  wuU  to 
employ  this  phm ;  but  when  it  is  rather  tho  cachexia  than  tho  activo 
disorder  that  is  to  bo  combated,  it  is  preferable  to  commeDce  with 
small  doses  and  to  inoixiase  them  until  some  constitutional  symptom 

*  Vsrloiis  ofaMTten  (wte  todaftvorad  tc  d«t«rmlii«  which  Uhum  ooduId  nioct  &i*cni« 
Sft«r  dwtb  from  the  poUoo,  with  Tmr7iog  rwoltt.  Cotwult  Artk.  de  Fkytial.  Ifarm.  el  Patk., 
19:b,  li.  ft53 ;  Cl>*m.  Ctnlralhlalt,  1979,  «03 ;  Artl.  /.  Ejtptr.  paiK.  «.  Pkarm^  sUi.  2(7 ;  7%^ 
VktmiH  ami  Jfnyyiti,  xit,  I87S.  361  {   Cumpt^./trmdrnt,  1879,  IxzxrlU.  I31X. 
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is  produced.  In  ordinary  intermitUnts,  after  tbe  paroxysms  hare  beeo 
broken  up  by  quinine  it  is  very  well  to  place  the  patient  upon  a  pi^p- 
aratiou  of  arsenic  and  iron,  as  a  prophylactic  againsl  their  return. 
When,  in  ordinary  intermittent  fover,  for  any  cause  quinine  cannot  bo 
administered,  arsenic  may  be  employed.  In  these  eases,  as  already  in- 
timated, the  Qrst  doses  shoulj  be  large,  so  as  to  make  an  immediate  im- 
preasiou ;  from  five  to  ten  minims  of  Fowler's  solution,  properly  dUutod, 
may  bo  given  every  two  or  three  hours  until  some  decided  symptotn  ii 
produced.  When  the  stomach  reAiscs  the  remedy,  it  baa  been  rceom- 
mended  by  Boudin  to  give  it  by  the  rectum,  whicli  he  affirms  will  ot'^eo 
bear  even  a  grain  of  the  acid.  IJot  more  than  a  tliii-d  of  this  amount 
should,  however,  bo  used  oe  a  commencing  dose.  In  maiarial  intermit- 
tent neuralgia,  arsenic  may  bo  employed  as  a  very  useAil  adjuvant  to 
the  anliperiodic  alkaloids.  Dr.  K.  M.  Downio  calls  attcnUon  (Indian 
Medical  Joumaty  1872)  to  the  value  of  arsenic  as  a  propttytartic  a^inst 
malaria.  His  trials  were  not  numerous  enough  to  bo  conclurtivo,  but  »o 
far  as  they  go  they  indicate  that  ai'senio  is  even  superior  to  quinine 
Hocently  attention  has  been  drawn  to  the  great  value  of  araenio  in 
lymphatic  tumors,  e<fpocial]y  in  the  affection  known  as  malignant  lym- 
phoma  (TTiCTi.  J^ed.  Wochenschri/ty  1871;  Arch,  f,  Klin.  Chir.,  xriii; 
tStricker's  Jahrb.,  187").  Advantage  is  said  to  be  sorootimos  derived 
from  injections  of  tho  remedy  into  the  growth. 

Having  had  very  little  experience  myself  in  the  use  of  arsenic  In 
tiin-disease,  Dr.  Louis  A,  Duhring,  Professor  of  Dermatology  in  the 
University  Hospital,  has  kindly  furnished  me  with  the  following: 

**  Ad  is  well  known,  arsenio  has  long  been  used  and  held  in  high  esteem 
as  a  remedy  in  the  treatment  of  cutaneous  diseases.  It  is  proper  lo 
Blalo,  however,  that  at  tho  present  day  there  exists  a  great  diversity 
of  opinion  concerning  its  actual  value  as  a  therapeutic  agent  against 
this  class  of  diseases.  Certain  dermatologists  claim  to  derive  marked 
good  ft-om  its  emplojinent  in  quite  a  large  number  of  affoctioca,  whil« 
othoiB  of  equal  experience  are  inclined  to  place  but  Hltle  reliance  upon 
its  curative  powci-s.  Without  entering  at  all  into  this  discussion,  it 
may  be  unhesitatingly  said  that  it  is  a  remedy  of  real  worth  and  aeirioe 
in  several  very  important  cutaneous  disoasoa,  and  that  it  may  bo  eom- 
biuod  with  other  remedies  and  used  with  good  result  in  certain  other 
diseases  of  tho  skin,  acting  in  these  cases  na  a  general  tonic  It  is  tho 
dermatologist's  most  valuable  internal  remedy  in  a  hirge  number  of 
cases.  But  it  must  bo  ekilfhtly  employed,  and  the  cases,  moreover,  must 
bo  selected,  if  we  would  expect  satisfactory  results.  To  say  that  amnic 
18  of  use  in  diseases  of  the  skin  viewed  collectively,  is  an  assortion  so 
vague  as  to  be  of  no  prnotieal  value.  Not  only  is  it  neoeesary  to  specify 
the  disease,  but  it  is  even  important  to  designate  tiie  particular  stage 
if  we  would  employ  tho  remedy  successftilly. 

'*  Aj^enie  exerts  its  influence  chiefly  upon  tho  opidemiis.    Hence  it  imd 
found  ibal  diseases  afToctlnir  *he  more  superficial  strata  of  the  skia  tu^:, 
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noflt  amennblo  to  its  Influence.    It  possesses  littlo  or  no  effect  upon  ibo 
«liaoaaoa  which  have  their  seat  in  Iho  deeper  structures. 

'*Ita  action  upon  the  skin  is  slow,  weeks  and  moDths  being  rcqui- 
^ite  to  pro(iuco  the  desired  result.  Improvement  once  obtained,  it 
ifl  usually  expedient  to  allow  the  patient  to  continue  the  use  of  the 
remedy  for  some  weeks  after  all  symptoms  of  the  diaeaac  Imvo  dis. 
Appeared. 

"  Arsenic  should  never  bo  employed  in  the  acute,  inSammatory  stage 
%>C  any  disease  of  the  skin.  It  should  not  be  proscribed  when  there  is 
^reat  heat,  burning,  intense  itchin<;,  or  rapid  cell-change.  It  not  only 
is  of  no  benefit  at  this  stage,  but  is  in  most  cases  positively  injurious, 
tending  to  augment  the  activity  of  the  morbid  process.  It  stimulates 
,t.he  rete  into  action  when  rest  is  moat  needed.  Its  administration  should 
'l>e  withheld  until  the  acute  symptoms  have  subside*]. 

"Of  many  of  the  dissimilar  diacnaes  in  which  arsenic  has  boon  cm- 
ployed,  both  with  and  without  reputed  siiceesA,  no  mention  need  hero 
be  made.  It  will  suffice  for  the  pui-pnso  in  hand  to  refer  to  those  affcc< 
"tiona  which  it  ia  generally  conceded  are  more  or  less  farornblv  influ* 
cnced.  It  ia  unqucationnbly  of  grant  value  in  psoriasis.  But  it  is  not 
■of  benefit  in  every  case,  nor  mhould  it  be  prescribed  for  all  forms,  or  in 
oil  Btflgcs,  of  this  disease.  When  the  process  is  very  active,  Attended 
"With  intense  hyperemia,  arsenic,  as  a  rule,  only  aggravates  the  inflam- 
vnatory  condition.  The  more  active  the  celt>proHfe ration,  the  less  prob* 
■iHilily  is  there  of  ita  being  of  benefit.  On  the  other  hand,  the  more 
indolent  and  sluggish  the  disease,  the  greater  the  chances  for  improve- 
inent.  It  should  bo  withheld  until  the  process  has  fairly  settled  in  its 
du-ucr.  In  ca*<«>s  of  psoriasis  of  long  standing,  which  manifest  littlo 
disposition  to  undergo  change,  it  is  particularly  useful. 

"  It  is  of  considerable  s«*n'ico  in  certain  varieties  of  eczemay  espocialtj 
fin  the  ohronie  squamous  and  papular  varieties ;  also  where  the  cle- 
xnentary  lesions  are  but  ill  defined;  and,  huaUy,  where  the  disease  ia 
«3QUSuaHy  superficially  seated,  and  where  there  is  only  slight  lufiltra- 
'Cion  of  the  skin.  Certain  forms  of  persistent  localized  papuJar  and 
-Vehicular  ecsema,  having  a  marked  tendency  to  recur,  as,  for  examplo, 
of  the  fingers,  also  otton  5*iold  readily  to  arsenic.  It  should,  of  course, 
kjQ  avoided  in  acute  eczema. 

*^  Pemphigta  is  decide<lly  influeneed,  and  often  permanently  relieved, 
l:>y  its  use.  It  is  our  most  reliable  remedy  for  this  disease.  Hero,  as  in 
other  conditions,  the  older  the  process  the  more  likely  are  we  to  obtain 
favorable  results.  In  lichen  planus  and  in  lichen  ruber  it  ia  employed 
^vith  great  advantage.  Proscribed  in  minute  doses,  as  a  tonic,  it  may 
scmetimos  be  given  with  benefit  in  chronic  urtiairia. 

"It  may  prove  of  value  ia  certain  varieties  of  acne.  Before  pr* 
e*<^'bing  it,  however,  the  digestive  tract  should  be  careftilly  looked  into, 
ttod,  if  disordered  in  the  least  degree,  it  sbonid  first  be  rectified.  The 
**iuq  remark  holds  good  for  ita  use  in  all  diseases  of  the  skin.    Taken 
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for  a  considerable  time,  seroral  months,  it  aomotimes  exerts  an  inflo- 
once  upon  the  small  pustular  and  papular  forms  of  acno,  and  capccially 
jn  those  cases  where  there  is  debility  or  anicmiu. 

"  The  two  preparations  of  arsenic  which  it  is,  as  a  rule,  advidablo  to 
employ  are  arsenous  acid  and  liquor  potassH  arsenitis.  The  latter  will 
be  found  the  more  desirable  fomi  for  ordinary  use.  Arscnioua  acid  id 
given  in  pill  form,  with  sugar  of  milk,  or  combined  with  a  grain  each 
of  black  pepper  and  powdered  liquorice,  constituting  iho  coinpOQnd 
known  os  the  Asiatic  pill,  which  may  be  prescribed  in  various  strengths 
suitable  to  the  ease.  The  liquor  potossii  arscnitis  is  best  given  wtib 
water  or  combined  with  a  bitter  tincture  or  infusion ;  it  is  aino  wcU 
borne  combined  with  the  wine  of  Iron.  Tbo  avcnigc  doso  suitable  to 
the  majority  of  individuals  is  throe  minims.  Smaller  doses,  one  or  two 
minims  thrice  daily,  are  often  demanded,  and  in  many  cases  aro  found 
to  bo  much  more  beneficial  than  larger  doses.  On  tho  other  hand,  fouTi 
six,  or  eight  minims  will  not  inA'cquently  be  tolerated,  and  occasion- 
ally  even  larger  doses ;  but  out  of  a  number  of  patients  it  will  be  found 
that  but  few  can  take  more  than  three  or  four  minims  for  any  lon^b 
of  time  without  derangement  of  tho  system.  Arsenic  should  always 
bo  taken  either  with  tho  food  or  directly  afterwards." 


In  certain  nervous  affections  arsenic  aots  very  jhvorably,  in  soico 
unknown  way.  It  is  especially  in  chorea  that  it  has  acquired  a  deecrvod 
reputation.  In  this  affection  iron  and  other  tonics  are  generally  indi- 
cated, and  may  be  given  consentaneously  with  tho  arsenic.  It  is  boat, 
however,  to  administer  the  latter  separately,  as  tho  doso  must  bo  steadily 
increased  until  oedema  or  other  manifestations  betray  its  decided  action. 
Arsenic  has  altto  been  recommended  in  ichooping-caugh,  but  is  at  present 
vory  rarely,  if  ever,  used.  In  ordinary  non-malarial  neuralgia  it  may 
bo  tried,  and  is  sometimes  serviceable ;  in  simple  gaatralgia,  or  gastric 
neuralgia,  it  has  been  especially  recommended. 

Arsenic  is  employed  sometimes  with  advantage  in  asthma,  and  may 
be  given  by  tbo  stomach,  but  is  perhaps  more  useful  when  inhaled. 
The  following  formula  has  boon  long  used  in  tho  Philadelphia  Hospital 
The  prepared  paper  is  rc*!Iod  into  cigarettes,  one  of  which  is  smoked  two 
or  three  times  a  day,  until  relief  is  afforded  or  some  giddiness  produced  : 

Charta  Arsenicalib  CoMinisiTA  {Otmpound  Arsenical  Papery  B — 
Belladonna)  fol.,  gr.  xcvi ;  Ilyoscyami  fol.,  Stramonii  fol.,  fii  gr.  xlviii  j 
Kxtr.  opii,  gr.  iv  ;  Tubaci,  gr.  \xxk  ;  Aquro,  Oj  ;  M.,  ft.  sol.  et  add.  Potoa. 
nit.,  gr.  di ;  Fotas.  arsenlt.,  gr.  cooxi.  Saturate  bibulous  paper  and  diy 
for  use. 

Arsenic  is  of  value  in  those  forms  of  chronic  rhevmatism  in  which 
iodide  of  potassium  is  commonly  employed.  It  is  often  advantageous 
to  alternate,  administering  one  of  these  alteratives  for  three  or  foar 
weeks,  and  then  tho  other  for  tho  same  length  of  time.  In  rheumatic 
goutj  or  rheumatoid  arthritis,  it  has  been  highly  extolled,  but  in  my 
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^zperi«nce  has  Aimished  no  better  results  ttian  other  rcrrediea.  It 
c^hould^  howevor,  always  bo  tried  in  this  moet  obstinate  disorder. 

Sometimes  in  acute,  more  iVequontly  in  the  chronic  arsenical  poison- 
ing, or  as  the  result  of  a  long-contiuued  medicinal  \iso  of  the  drug, 
<^rtain  disorders  of  the  skin  appear.  Of  these,  herpes  zoster  ecems  to 
l)e  the  most  fVeqaent;  it  probahly  is  the  result  of  an  arsenical  neuritis. 
Jis  stated  in  the  elaborate  arlic-Ie  of  Dr.  C.  Itasch  (Ann.  Dermat.  et  St/ph,, 
-torae  iv.),  there  haro  been  observed  as  produced  b^'  arsenic,  first,  pig- 
mentation;* second,  erythematous  and  desqunmntic  eruptions;  third, 
'Urticaria  and  subcutaneous  o&dema;  fourth,  veaieiilar  eruption;  fifth, 
l>uUee;  sixth,  papules;  seventh,  pustules  and  ulcers;  eighth,  purpura; 
kuq1]i,  shedding  of  the  hair  and  nails;  tenth,  keratosis.  (See  also 
Article  by  O.  Juliu-sburijer,  }lerteljafir.  f.  Dermatol.,  Wien.,  x\.  97.) 

ToxicoLOOT. — Sulliciunt  has  already  boon  said  concerning  tha  symp- 
toms of  both  acute  and  chronic  arsenical  poisoning.  No  mention  has, 
bowover,  been  made  of  tho  peculiar  local  affections  produced  in  tho 
bands  of  those  artisans  who  worlc  with  tho  preparations  of  arsenic. 
TJlcors  about  the  roots  of  tho  nails  are  generally  the  first  trouble  in 
tfaeso  coscfl,  but  aAer  a  time  eczcmatous  or  papular  eruptions  appear, 
and  even  subdormal  erysipelatous  infiammation  is  devolopod.  Very 
oommonly  to  these  local  symptoms  aro  added,  after  a  time,  the  usual 
jibeDomona  of  chronic  arsenical  poisoning. 

In  the  arta,  preparations  of  arsenic  aro  largely  used  as  pigments  ;f 
And,  excepting  tho  manufactnrors  of  arsenic,  it  is  almost  exclusively 
t-hoso  who  aro  accidentally  exposed  to  tho  deleterious  influouco  of  these 
pigments  that  suffer  from  chronic  arsenical  poisoning.  The  poison- 
ous colors  aro  of  various  hues,  and,  being  very  cheap,  and  remark- 
Ckblo  for  their  purity  of  tone  and  their  permanence  under  oxjtosuro  to 
light,  are  much  need  by  paper-makors.  Schetle'9  Qreen—the  arsenlte 
of  copper — contains  firty-five  per  cent.,  by  weight,  of  arsenious  acid; 
^nd  SchiPtinfurt  Green — the  aceto-arsonite — fifty -eight  per  cent.  Paper 
c»>ated  with  them  has  been  largely  used  not  only  as  hangings,  but  even 
^ta  wrappings  for  confectionery  aud  other  ediblca.    The  arsenical  dyes 


*  Fur  clftbonU  microMopIc  itud;  or  anenleol  m^Unouit,  kq  Rnsu  MUIIer,  Berlin  Tbevfay 

^  For  »n  eseelleal  report  upon  lUii  aalijeal,  «o  Report  a/  tk*  Stole  Board  of  /fttilth  vf 
-JVMMrAwtviw,  Jan.  1972,  wber*  it  i<  Ptnled  that  fmun  Avd  handrvd  to  ivTrn  bundrwl  (nat 
^f  uvciiieal  pigiDHit  were  ukHuUcturad  in  ISO?  iu  Rngl»a<l  lUon*.  pKlal  «broiilo  arMnkol 
paUootBg  from  working  in  anUine  dye*  U  reported  in  Strieler't  Jakrh.,  TS77,  M\.  In  reoenl 
J  it«niur«  tb*  iB04t  InparUnt  paper  ii  lliat  of  rr«fe«»or  F.  C.  Shattuok  {Mtd.  AVim,  Uii., 
X  MU),  wbn  report*  ■  nnnber  of  cases  in  wtaicti  Ibe  tyiuploiui  have  Iimd  gofitra-iDteflinal  irrl- 
^^Idg.  afuemia,  deroutitif,  rodD«N  of  th«  conjunctlra,  paffioui  onder  th«  eye*,  bmdaebe, 
S.XTtliiian  of  Ibe  up[>ef  airpaangMt,  allium  intiriu  with  aaats  aad  blowl,  and  paripheni  uauritil. 
T*l(  nuinbor  of  cai«a  deteetod  of  chronic  anenncal  potvooing  in  and  atwut  Dnaion,  coDtmated 
^v  '>^  lb*  r«tt  of  tb«  world,  ii  sofDething  reuArkablfy  and  i*  acarc*!;  lo  b«  accounted  for  b/  Ike 
^''*ged  niperior  aenteneti  of  llio  Itoaton  phjaician*.  A  further  diftlcultj  of  the  aul^ect  la 
C-bai  BtMoie  ha*  been  deteetod  to  llt«  urine  of  a  number  of  Boatoo  |>oi'[it6  wUhout  the  preMnM 
^^  *'bj  lyiDptoiDa  of  ill  hoaltb.     Can  Ibere  be  aume  locwl  fiMUsT 
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aro  not  all  green,  but  may  be  In  almost  any  hue;  tbey  are  largely  duo 
to  tho  n«e  of  arsenic  in  the  manufacture  of  magenta  and  other  aniline 
colora.  Professor  E.  S.  Wood,  of  Harvard  {Boston  Med.  and  Surg.  Jaum^ 
oxix.,  IfiSS),  haa  shown  that  in  different  parcels  of  ihe  same  goods  one 
will  contain  arsenic  and  the  other  not,  because  the  aniline  dye*  an 
sometimes  contaminated  with  arsenic  and  are  sometimes  fVse  from  it. 
These  poisonous  coloi-s  are  by  no  means  confined  to  wall-pnper.  Sweet- 
moats  have  been  colored  with  them  ;  pasteboard  boxes, artificial  flowera, 
larlatAn  dresses,  India  muslins,  cretonnes,  walls  of  dwellings,  abelTeaof 
gi-ocoriofl,  toys  of  children,  and  various  other  articles,  have  been  made  the 
Tehitlea  of  death,  so  that  hundreds  of  cases  of  poisoning  have  rasnlted 
from  the  use  of  those  pigments,  which  ought  to  be  banished  by  the  strictest 
laws.  In  most  oases  it  is  probably  the  minute  dust,  which  is  ecpa- 
ratod  mechanically  and  diffused  through  tho  room,  that  produces  the 
fatal  result;  but  poisoning  hue  occurred  when  tho  arsenical  paper  was 
covered  over  with  another  paper.  Br.  Hambors  has  made  elaborat 
chemical  researches  upou  the  air  of  those  apaHmenta,  and  beltovi 
that. bo  has  demonstrated  that  some  arseaio  escapee  in  the  form  of 
arsoDLurctted  hydrogen.  Not  rarely  tho  poison  has  been  taken  dJroetly^^'  v 
into  tho  stomach,  especially  by  children. 

Tho  time  at  which  death  occurs,  as 'welt  as  tho  fatal  doso  of  aiwnic -;=;:»c, 
varies  very  much.  Death  usually  rosnlts  in  from  oigbtcon  houre  ic^ja 
three  days;  but  Taylor  reports  a  case  in  which  it  occurred  with  tetaaiw-  .^Be 
symptoms  in  twenty  minutes,  and  life  baa  been  protracted  until  th»- 
sixteenth  or  oven  tho  twentieth  day.  Dr.  W.  C.  Jackson  (Ani^r.  Jou 
Med.  Sci,  July.  1858)  records  a  case  of  recovery,  under  tho  early 
of  ometics,  al^er  an  estimated  doso  of  two  ounces  had  been  taken ;  an* 
Dr.  E.  D.  Mnckenaie  gives  an  account  (Indian  Med.  Gaz.,  1872)  of  "» 

man  who  swallowed  an  unknown  quantity  of  arsenic  in  lumps,  an^^rviul 
received  no  treatment  for  sixteen  hours,  yet  recovered  after  paasin 
per  anum  one  hundred  aud  five  grains  of  arsenic  in  two  maeaoi.    O^CIZX}^, 
tho  other  hand,  death  has  resulted  from  the  use  of  very  small  amoun 
Dr.  Taylor  asserta  that  the  smallest  fatal  dose  hitherto  recorded  is  t 
grains.    Dr.  Lach^e  (Ann.  dllyg.  et  dt  Med.  Legalf,  1834,  le  ser.. 
xvii.)  affirms  that  six  mitligranimea  (0.09  gr.)  will  produce  decided  bi*^  ^iJKjt 
not  serious  symptoms,  and  that  from  one  to  three  centigrammes  (O.l^S  JW 
to  0.462  gr.)  are  poieonous,  and  from  five  to  ten  centigrammes  (O-T^" — Tl 
to  1.54  gr.)  fatal.    Tardieu  places  tho  minimum  lethal  dose  at  fro  ^crsJO 
ten  to  fifteen  centigrammes  (1.54  to  2,31  gr.).     The  escapee  from  dear  -^ixA 
tkflQT  the  ingestion  of  large  amounts  of  nreenio  have,  without  donl^V^  H 
dcjicnded  upon  its  being,  as  in  tho  cases  above  narrated,  in  an  insolufcu^'fe 
form.    The  oflects  of  the  arsenical  solutions,  such  as  Fowler's,  are  mo^^^™ 
rapid  and  severe  than  those  of  the  solid  drug. 

As  arsenic  in  large  doses  gonoralty  induces  vomiting,  it  is  very  rmr^^a^l? 
neoeasary  in  poisoning  to  evacuate  the  stomach  by  artificial  moans.  ^ 

free  omesJB,  however,  have  not  occurred,  a  prompt  emetic,  such  Mm     — 
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tard  or  Bulpbmte  of  zinc,  should  l>u  at  once  exhibited,  and  vary  gonor- 
ally  the  Hluniach  nhould  bo  well  wa^hud  out  hy  largo  draughts  of  wann 
water,  with  suit,  if  neeoiwary  for  the  return  of  the  watur.  With  tho 
emetic,  or  soouur,  if  posttible,  the  antidote  should  be  admin iatorud.  Tho 
Bubatance  who»e  antidotal  valuo  has  bot^u  most  thoroughly  tested  and 
assured  by  clinical  cxperioncc  is  the  /reshly-precipitated  ferric  ht/dratt, 
which  forms  with  arscnoui^  ai-ici  a  vtury  Insoluble  compound.  Tho 
antidot^  must  be  fhwhly  prepiirud,  and  must  be  given  in  great  excess  : 
according  to  tho  experiments  of  Messrs.  T.  and  H.  Smith,  of  Edinburgh, 
at  least  eight  grains  of  the  iron  being  required  for  tho  convernion  of  ono 
grain  of  the  aroeniuus  acid.  In  practice,  any  of  the  susqui  solutions  of 
-ron — that  of  the  chloride  being  genorully  preferred^  as  most  readily 
procured — should  bo  neutralized  by  carbonate  of  sodium  or  preferably 
by  magnesia,  and  a  portion  of  tho  precipitate  given  at  onco,  stirred 
up  in  hot  water.  The  remainder  of  the  antidote,  having  boon  hastily 
washed  by  emptying  It  on  to  a  piece  of  muslin  or  a  filter,  pouring 
water  on  it  and  allowing  it  to  drain,  should  be  administered  very 
freely, — indeed,  indefinitely,  as  it  is  entirely  harmless.  H.  K6hlcr,  of 
Halle  (Brit,  and  For.  Med.-Chir.  Sev.,  1870,  vol.  xiv.  p.  &38),  has  made 
a  very  elaborate  series  of  chemical,  physiological,  and  clinical  experi- 
ments upon  the  comparative  aulidotul  values  of  the  saccharated  ferric 
oxi'ic  and  the  freshly-precipitatod  ferric  hydrate.  His  results  indicate 
that  the  former  preparation  is  the  better;  but,  as  the  eflBciency  of  the 
hydrate  has  been  so  frequently  proved  at  the  bedside,  further  tosti> 
mony  is  desirable  before  it  is  superseded,  especially  since  tho  other  ferrio 
preparation  is  not  officinal  with  us,  and  is  not  so  readily  proparod  on  the 
spur  of  tho  moment  as  its  fellow.  Dtaltfzed  iron  bus  been  used  with 
very  good  resulU>,  but  it  is  much  better  to  precipitate  it,  just  before 
administration,  with  a  small  amount  of  ammonia  or  other  alkali.  Miuf- 
nesia,  A-eshly  calcined  or  freshly  precipitated  from  a  solution  of  its  salts, 
is  an  antidote  of  some  avail  in  orseaical  poisoning,  but  is  decidedly  lew 
efficient  than  tho  oxide  of  iron. 

Under  tho  name  of  Ferri  Oxidwn  ITydratum  eum  Magnesia^  tho  ar- 
senical antidote  of  tho  (rerman  Pharmacopeia  was  recognized  at  tho 
IS-SO  revision  of  the  TJ.  S.  Pharraacopceia.  It  is  made  by  precipitating 
the  solution  of  ferric  Bulpbate  by  magnesia,  and  is  probably  the  beat 
of  the  antidotes.  In  emergencies,  Monsel's  solntion,  tincture  of  the 
ferrio  chloride  of  iron,  or  othor  of  tho  ferric  preparations  may  be 
eubstitutod  for  the  tcrsulphato. 

After  tho  emetic  has  acted  in  a  case  of  arsenical  poisoning,  and 
while  tho  antidote  is  being  givon,  castor  oil  should  be  adminis- 
tered, for  tho  purpose  of  expelling  the  poison  from  the  Iwwolfl.  The 
fui'thor  treatmont  should  bo  directed  by  goneral  principles, — demnl- 
oont  drinks,  opium,  stimulanis,  dry  external  bent,  and  rubbing  being 
employed  as  called  for  by  the  symptoms.  When  there  is  a  tendency 
to  suppression  of  urine,  very  largo  draughts  of  wator  containing  sweet 
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spirit  of  oilre  should  bo  givon  as  frequently  u  tbe  stomach  will  bear 
them. 

The  chief  indieationB  m  chronic arstnknl  paitoning  are  to  remove  the 
patient  fK>tn  the  oxpofturo  and  to  treat  ermptoms  as  thoy  arise.  Al- 
tboagh  I  do  not  know  of  any  clinical  records  bearing  upon  the  subject, 
It  might  be  well  to  exhibit  the  iodide  of  potassium,  id  the  hope  of 
hastening  the  elimination  of  the  poison. 

Administration. — The  commencing  dose  of  arsenic  is  OD&-tweDtie(ii 
of  a  grain,  which  should  be  given  in  pill  after  meats,  and  be  elowl/ 
increased  until  a  perceptible  infliiencoj  or  the  desired  therapoutic  ofleci, 
is  obtained.  In  many  eases  (chorea,  l^-mphoma,  intermittent  fevers, 
etc.)  it  is  necessary  to  push  the  remedy  until  decided  evidoncc:i  of 
poisoning  are  secured :  in  this  case  a  liquid  preparation  should  be 
selected.    The  following  are  the  official  preparations  of  arsenic : 

Itiquor  Pot(is£ii  Arsenitis — Soiution  of  Potnttium  Arsenite. — Fovkr't 
Solution  contains  four  and  a  half  grains  of  tii-seuous  acid  to  the  o^nca, 
is  nearly  colorless,  odorless,  with  a  very  faint  taste  of  the  c-omjKiand 
spirit  of  lavender,  which  is  in  it.  It  is  an  excellent  preparation.  Tlie 
average  commencing  dose  is  five  drups  in  a  wineglassful  of  water  aflcr 
meals,  to  be  increased  and  used  with  the  same  precautions  as  arsenic. 

Soda  Arsenaa — Sodium  Arsenate. — This  salt  occurs  in  tranitparent, 
slightly  efflorescent,  soluble  crystals,  and  is  solely  used  in  making  the 
Liquor  Sodii  Arsenatis.  The  Solution  of  Sodium  Arsenate  (gr.  4.5  to  f3') 
may  be  used  instead  of  Fowler's  Solution,  in  similar  doses. 

Artmi  fodidum — Arsenic  TodhU. — This  is  an  orange-red,  crystallioe 
solid,  wholly  soluble  in  water  and  entirely  Tolatilized  by  heat.  It  has 
been  used  as  an  alterative,  and  also  as  an  external  application  in  certain 
diseases  of  the  skin,  espoclHily  lupus  and  chronic,  tubercular  affection* 
Arsenic  iodide  enters  into  Donovan's  Solution. 

Liquor  ArAdi  Arsenosi — Solution  of  Arsenous  Acid,  is  of  the  saioft 
strength,  and  has  the  same  therapeutic  properties,  as  Fowler's  Solnlioa 
It  is,  however,  a  little  more  irritant  than  that  preparation. 


HYDRARaYRUM— MERCURY.    U.S. 

Phtsiolooical  Actios. — AVhen  a  mild,  nnirritating  preparation  of 
mercury  is  introduced  into  the  system  so  as  to  produce  eonstitutional 
effects,  the  first  symptoms  of  its  action  are  to  be  looked  for  in  the 
mouth.  In  the  mildest  degree  these  symptoms  consist  of  a  slight  fetor 
of  the  breath,  and  some  soronoaa  of  the  tooth  when  knocked  forcibly 
together  or  struck  with  a  key.  Mercurial  fetor  is  peculiar,  and  is  gen- 
erally the  first  indication  that  the  drug  is  affeciing  the  syetcm,  and  ii 
sooner  or  later  accompanied  by  a  disagreeable  metallic  taste.  If  the 
use  of  the  mercury  be  persisted  in,  the  gums  become  swollen,  sofl,  and 
spongy,  bleeding  on  very  slight  abi'asion,  and  there  is  a  decidod  increase 
in  the  secrodon  of  saltra.  Beyond  tbis  point  the  therapeutist  is  never 
justified  in  carr^-ing  the  use  of  the  drug.    If  it  be  done,  the  local  synip- 
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tomi<  in  the  mouth  increARo  in  oevority,  tho  tumofiod  gums  bocomo  in* 
fiamod,  very  vascular,  and  marked  by  a  dark-red  lino  nt  the  junction 
of  the  teeth ;  the  ton^o  is  al^io  swollen,  Bometimeg  enormounty,  pro- 
truding from  the  mouth,  whose  cloeuro  it  may  entirely  prevent;  taa 
teeth  are  looecned  in  their  sockets ;  the  saliva  is  onormouRly  increased 
in  quantit}'^  and  altered  in  quality,  forming  great,  ropy,  viscid  muHsoH, 
which  poar  over  the  thickened  lips ;  the  parotid  glands,  and  even  the 
submaxillary,  are  very  much  enlarged,  and  lender.  Sometimes,  heforo 
salivation  occurs,  slight  systemic  erethism,  marked  by  a  quickened 
pulse  and  general  rcstlesaness,  may  be  present ;  but  when  the  muutli- 
ayraptoms  are  severe,  very  generally  there  is  a  distinct  febrile  reaction 
of  a  low  type. 

In  some  eases  of  mercurialization  tho  stomatitis  has  been  very  iii 
tease,  loss  of  the  teeth,  extensive  ulceration  of  tho  soft  parts,  and  evoo 
necrosis  of  the  jaw-bones,  have  occurred,  and  death  from  cxhaustioo 
resulted,  or  tho  patient  struggled  through  to  recovery,  seamed  and  dis- 
figured for  life.  In  these  cases  passive  hemorrhages  oRen  recur  again 
and  again,  and,  it  may  be,  contribute  largely  to  a  fatal  reeutt.  During 
severe  ptyalism  emaciation  goes  on  rapidly,  and  seems  to  nfTect  eft- 
pecially  imperfectly  organized  tissues,  so  that  exudations  very  gener- 
ally rapidly  disappear.  Tho  disturbance  of  nutrition  is  AirLhcr  shown 
in  some  cases  by  the  occurrenee  of  ulcers  upon  the  extremities.  Tho 
blood  suffers  very  decidedly,  becoming  more  fluid  and  watery  than 
normal,  and  having  its  power  of  coagulation  impaired.  According  to 
the  POSCArchos  of  Dr.  Wright,  its  solid  constituents  are  notably  dimin- 
ished, including  albumen,  fibrin,  and  the  red  corpuscles,  and  it  contains 
a  largo  quantity  of  a  fetid,  fatty  mnterial.  These  observations  of 
Wright  have  been  confirmed  upon  animals  by  Dr.  ^yilbouc bewitch 
(Arch.  dePhysioLy  Sept.  1874),  and  by  Dr.  I.  Ilnghes  Bennett. 

Although  large  doses  of  moreory  lower  the  general  nutrition  and 
destroy  tho  crasis  of  tho  blood,  it  is  by^o  means  certain  that  given  in 
very  minnto  doses  it  has  not  tonic  properties.  In  1SG9  (Gaz.  dei  ilSp,) 
Liegeois  asserted  that  tho  subcutaneous  injection  of  very  minute  do«ea 
of  quicksilver  provinces  in  bcalthy  men  an  increase  of  their  bodily 
weight,  and  in  1876,  in  two  experiments,  Dr.  E.  L.  Eeyes  (Amer.  Journ. 
Med.  Set.,  Jan.  1876)  found  that  not  only  was  the  bodily  weight  in 
crea-^ed,  but,  as  dotcrmiitcd  by  actual  count,  tho  number  of  tho  red 
corpuscles  was  decidedly  augmented.  Very  recently  (Arch.  f.  Exper. 
Path.  u.  Ffuirm.,  xui.  317)  Dr.  nermann  Schlesingcr  bos  laboriously 
oxperimontcd  upon  rabbits  and  dogs.  All  other  conditions  being  similar, 
th"HO  rabbits  which  received  the  mercurj'  increased  in  weight  a  very 
llt'le  more  than  did  those  to  which  mercury  was  not  given,  but  the 
flu:rmentation  of  tho  rod  blood-disks  was  distinctly  greater  in  tho  mer- 
curialized animals.  TVith  dogs  the  reeults  were  more  decided,  both 
boiily  weight  and  blood-eorpusclca  increasing  much  faster  in  the  ani- 
mold  tu  which  mercury  was  given.    Professor  I.  Hughes  Bennett  had 
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previously  obtained  results  similar  to  tboso  quoted,  and  Br.  ScbleBi'ngvr 
thinks  that  it  must  be  coneidered  proved  that  very  minute  contiuuou* 
doses  of  mercurials  tond  in  the  normal  animal  or  man  to  incroaso  dis- 
tinctly the  weight  of  the  body  and  the  riehnoss  of  the  blood,  but  tbat 
it  is  scarcely  proper  to  call  them  tonic,  as  in  his  boHof  they  act  by 
hindering  oxidation  and  rosti-icting  waste,  and  -not  by  aiding  ia  recoiK 
structioD.    In  this,  howyver,  ho  sooma  resting  upon  theory  rather  than 
Upon  proved  fact,  and  there  is  much  clinical  reason  for  boHcriu^  that 
XQ  exceedingly  minute  doses  mercurials  in  some  way  benefit  nutritioo. 
In  some  cases  of  syphilitic  antemia  the  offoct  of  morcurj-  in  increasing 
the  uumbor  of  red  blood-corpusclos  is  very  marked.     This  effect  is, 
however,  to  be  attributed  to  the  antisyphllitio  influence  of  the  romedj 
rather  than  to  any  specific  action  on  the  blood-making  orgaas,     (For 
elaborate  paper,  see  Dr.  h.  Gaillard,  Arch.  Gin.  di  Mid.,  Kov.  18S5.) 

In  some  cases  of  mercuriali!»ui,  probably  as  the  result  of  idlosjn- 
crasy,  the  chief  symptoms  are  severe  cutaneous  eruptions.  The  u.tual 
fVindumental  tj-po  is  said  to  be  a  polymorphic  erythema,  retK-mbliiig 
more  or  less  that  of  scarlet  fever,  but  modified  so  that  in  some  oases  it 
becomes  measles-like  or  even  eczcmatous.  In  mild  cases  the  eruption 
is  fugacious,  being  followed  in  two  or  tbi-eo  days  by  moro  or  lesa  dft»- 
quumation.  In  grave  cases  there  is  a  universal  dermatitis,  with  great 
swelling  of  the  face  and  extremities,  excessive  desquamation,  followed, 
it  is  asserted,  sometimes  by  thickening  and  intiltration  of  the  sub* 
dormnl  tlasucs,  excoriation,  violent  fever,  disturbance  of  the  respiration, 
and  dfjilh;  or,  if  the  patient  survive,  montlia  of  illness.  (See  M.  A. 
Morel-Lavallee,  Rev.  de  Med.,  1891.) 

Sometimes  the  influence  of  mercury  falls  almost  exclusively  upon 
the  nervoiia  system,  and  produf-es  a  peculiar  train  of  paralytic  pb» 
nnmcna.  This  ocf;urs  chiefly,  if  not  exclusively,  when  It,  as  vapor,  finds 
entrance  to  the  blood  through  the  lungf),  and  is  most  iVoquently  seen  in 
thi>so  who  work  iit  tha  metaL  It  is  generally  tlie  result  of  long  ex- 
posure; but  that  it  may  be  produced  in  a  very  short  tiroo  is  proved  by 
the  case,  related  by  Dr.  Ohristlson,  of  two  barometer-makers  who  slept 
one  night  in  a  room  containing  a  pot  of  mercury*  upon  a  stovo.  One 
was  severely''  salivated,  the  other  was  affected  with  a  shaking  paUy 
which  lasted  all  bis  life.  According  (o  Dr.  Sigmond  (Mercury,  Blvt 
Pill,  and  Calonid,  London,  1840),  the  attack  of  mercurial  palsy,  which 
ia  somctimos  sudden,  sometimes  gradual,  begins  with  unsteadiness  and 
shaking  of  the  extroniilies,  and  of  the  muscles  of  the  face,  which  movo- 
monts  interfere  with  walking,  speaking,  or  chewing;  the  trcmora  bo- 
coine  frequent,  nay,  almost  constant;  "every  action  is  performed  by 
starts."  If  the  oxposuro  bo  continued,  sleeplessness,  loss  of  memory, 
and  death  terminate  tho  scene.  A  peculiar  brownish  hue  of  the  whole 
body,  and  dry  skin,  generally  accompany  the  disease.  In  its  first  at- 
tack it  may  be  mistaken  for  St^  Vitus's  dance;  in  ita  latter  stages,  for 
delirium  tremens.    According  to  Noel  Gueueau  de  Muasy  {Gaz.  dtt 
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Jl6p.f  1868),  thcso  two  forma  are  mthor  difltinct  varieties  thnn  dtfToront 
Btngos  of  roorcuriftl  Iromora.  In  tho  latter  the  affection  nimulatcs 
paraitfsis  agitans  in  ite  shaking-  movemontB;  in  tho  former  tho  motions 
aro  violent,  and  occur  independently  of  the  will  of  the  pationt,  even 
when  ho  is  lying  quiefly  in  bed.  In  a  caao  reported  by  Dr.  L.  Langer, 
the  electro-contractility  of  tho  affected  rouaclea  was  much  hoight«ned 
(Wien.  Med.  Jahrb,  1881,  478). 

Paralysis  from  chronic  mercurial  poisoning  is  said  to  bo  not  a  rare 
affection  among  orti^wnfl  and  miners  who  nro  in  their  daily  occupation 
exposed  to  contact  with  the  metal  or  it*  I\ime6.  The  subject  has  been 
recently  thoroughly  discussed  by  Dr.  M.  M.  Letullo  {Archives  de  Phy- 
siolf  April,  1887),  to  whoso  paper  the  reader  is  referred  for  a  collection 
of  recorded  cases  and  for  details.  In  a  case  reported  by  Dr.  Sigmond, 
Bymptoma  similar  to  those  of  chronic  Icad-potaoning,  including  wrist- 
drop, followed  repeated  mercurial  inunctions.  In  some  cases  mercurial 
paralysis  takes  tho  form  of  multiple  palsy,  or  of  a  brachial  or  crurnl 
monoplegia,  or  of  an  ob»curo  local  palsy,  as  lu  a  case  reported  by  KQes- 
maul,  in  which  there  was  aphonia  from  paralysis  of  the  Uu^'ugeal  mu^ 
clea.  Almost  invariably  the  loss  of  motor  jwwur  is  accompanied  by 
an  anesthesia,  which  may  be  wide-spread  or  may  bo  in  isulutcd  islets,  or 
may  take  tho  form  of  bomiunfoathcaia.  The  loss  of  sensation  is  very 
rarely  nlMoIute ;  simple  loss  of  tho  thermic  sensibility  or  analgesia  may 
exist  alone.  I'artial  anosmia  or  amblyopia  may  show  that  the  norrcs 
of  special  sensation  are  affected.  Neuralgic  pains  may  be  tho  porma> 
Dent  result  of  a  mercurial  exposure,  and  epilepsy  and  even  insanity, 
most  frequently  of  the  melancholic  t}'pe,  are  stated  to  have  boon  so 
produced.  According  to  Lctulle,  trophic  changes  are  not  common,  the 
paralyeed  mn»clcs  not  undergoing  atrophy,  and  retaining  their  nonnal 
relations  to  the  galvanic  and  faradic  currents.  When  the  lldghs  are 
affected  the  kuce-jerk  may  entirely  disappear.  Gninon  {Gm.  MM.  de 
Pan's,  1887)  describes  violent  hysteria  following  upon  chronic  mereurial 
intoxication. 

Id  some  cases,  exposure  to  the  vapor  of  mercury,  or  even  its  poi^ 
listent  medicinal  use,  has  resulted  in  the  production  of  a  state  of  tho 
system  somewhat  resembling  scurvy,  characterized  by  great  anemia, 
emaciation,  and  general  loss  of  power,  with  loss  of  tho  hair,  achiug 
pains  in  tho  bones  and  joints,  cedema,  fetid  breath,  diarrhoea,  and  gener- 
ally di^rdcred  secrettous.     Tbta  is  the  BOKialled  mercurial  cachexia.* 

As  already  stated,  the  salivary  glands  are  especially  sensitive  to  tho 
constitutional  effects  of  mercury,  and  there  is  some  reason  for  believing 
that  the  pancreas,  which  resembles  them  in  structure,  is  also  obnoxious 
to  the  drag.  Thus,  in  a  c-nso  related  by  Dr.  Copland,  a  woman  ader 
exceaaive  salivation  experienced  deep-seated  epigastric  pain  and  beat, 


*  For  »o  InltrMtinc  p^pw  Ib  ngvi  to  oKroNrUIUaiaa  in  |ookinf-fku  nik«n^  tM 
ftrtlob  by  Dr.  WollMr,  Jtftiitri.  M*d.  H'ocAnt.,  J«(]r.  1B43. 
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with  nausea,  tliirat,  and  fever,  and  voided  thin  stools  coDtaiziin^  liquid 
rosemblin^  salivary  fluid.  At  the  post-mortem  the  pancreas  was  found 
weighing  four  oudcos,  red,  congested,  and  with  its  duct  dilated.  In  re- 
gard to  the  action  of  mercury  upon  tho  livor,  eee  Pdhqatives. 

Little  attention  baa  been  paid  to  locul  mercurial  poisoning,  but  Br. 
A.  W.  Foot  has  reported  (BuOUn  Journ.  Med,  Set.,  1873)  the  prtxluctioa 
of  jMiralysis  of  the  muscled  of  the  hand  ond  forearm  by  contact  with 
tbe  ixmI  iodide  of  mercury  during  tho  rubbing  of  Cattle  with  a  aalve 
contaiuiag  it.  It  is  asserted  that  io  some  peculiar  penwos  tho  «xtemal, 
and  even  the  internal,  use  of  small  amounts  of  mercurials  will  produoe 
violent  eczema  or  other  skin-eruption  (Dr.  Alexander,  Viertf^ahra.  /. 
Dermatd.  u.  Syph.,  xi.  110). 

That  mercury  is  absorbed  there  is  abundant  proof.*  That  it  is 
eliminated  by  tlie  secretions  is  also  ^ory  evident.  Thus,  it  han  been 
found  in  tho  blood,f  in  tho  urinH,|  in  the  serum  of  ulcer:«,§  in  tbe 
saliva, II  '\i\  the  fieces,^  in  the  puit  from  ulcers,  in  the  seminal  fluid,**  id 
the  milk  of  nursing  women,ff — indeed,  in  every  conceivablo  eccrulion 
and  in  every  tissue.  Heller,  of  Vienna,  found  it  in  the  aborted  fcetusee 
of  salivated  women,  and  Mayen^on  and  Bergeret  in  the  urine  of  a 
baby  whose  nurse  was  taking  calomel ;  and  both  of  these  obeervattuna 
have  been  confirmed  by  WelianJer. 

An  enormous  amount  of  work  has  been  done  to  determine  how 
rapidly  mercury  is  eliminated,  and  whether  when  given  internally  it  is 
all  thrown  out  uf  (he  system.  The  result  of  all  this  labor  seems  to  m« 
to  be  to  prove  thul  thtj  single  do^  of  mercury  does  not  remain  in  th« 
system,  but  that  when  the  drug  is  admiciisterod  constantly  for  a  Itsnglkf 
of  time  tliminution  dues  not  keep  paco  with  absorption,  so  that  thi 
mercury  accumulates  in  the  tissues.  Moivover,  tho  elimination  takf 
place  irregularly  and  intermitlootly,  for  reasons  that  at  present  cannot 
be  made  out.  Further,  there  docs  not  appear  to  be  any  limit  of  time 
during  which  storod-up  mercury  mtiy  remain  in  the  body;  indeed,  alll 
the  probabilities  point  to  the  possibility  of  mercury  being  deposited  in 


•  Dr.  6.  V.  CIoTOD^T  {ChitMa^  Mtd.  Oat.,  P«b.  20,  1880)  b«U»TM  Uul  uftrcurUi  mn 
■baorbvd,  boi]  net  \n  tho  rurni  ur  exonxMivelj  mtnnU  iflobalM  or  th«  pur«  metal.  Uanj  of  hk 
■t»l«iiie&ti  »re  il»itrdlj  extr&vofuit;  but  bU  obtorvnUon  ib«t  ifhtto  oftl4>inol  u  gives  ta  a 
shickcn  Ihe  mdaltlo  j[lubulM  aaa  b«  abuudnntlT  Men  in  the  bluad  iboald  be  ooaHnnsd  or  orwk 
thrown  b;  direct  exp^priinaato.    SMktw  Ckieuyo  Mtd.  Oa*.,  IdSe,  1,  Hi. 

Am  y.  Pr>po(r  foiiBiI  ihmt  mttvarj  \t  cftpkbl«  at  prodaeing  tbe  WId«  eb»li{ei  in  the  apiital 
«ord  u  i»  orteBlo  (■««  p.  M3),  It  la  probable  ibat  in  •ouw  omcc  of  aiMvari*]  poiMfiiof  th«, 
•yiDpUiini  elmulate  tlic<»e  <it  poliomjelitie. 

I  Eld  &Dd  Buchner,  tjaotrd  bjr  VroT«mor  Slill4. 

{  Cantu,  Jaurda,  Andouftrd,  quoted  b]r  PioreMor  Stllli. 

j  Foaroni/,  (Quoted  faj  Profenor  8lilll(. 

H  GiD«liD.  Bull,  cle  T/>(rap.,  xUL{  Oj'uioD,  quoted  b;  lilajeDfon  ud  D«|w«t;  SftUtM- 
•kj,   Virrhaw'*  AreMv,  sxxrll.  347;  Oeaterlen,  i)uoted  bj  Profaswr  Stills. 

^  Saikowiky,  loc.  eU.,  p.  3*7. 

••  UajeOfon  mod  Bargerel,  Robin'i  Jommai  4*  CAnatfrnit,  i^^K 

rt  KliBlk,  Dttrvil  M€4.  Jtmm.,  Ktj,  1877. 
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the  tiBSUCb  ID  Buch  furm  that  il  is  practicuHy  inert  aud  cxorto  no  etttct 
upon  the  system  ,  liable,  Uowuver,  uixlcr  ccrtaiu  ugoncios,  to  be  sot  fro© 
and  exert  ite  power  upon  tho  gunorul  nutriliou.* 

Tb«  rato  of  absurpLion  is  of  course  affected  liy  tbo  method  of  ad- 
min ist  rat  ion.  Wcllundcr  {Ann.  Dcrmatolo*/.,  vii.  413)  hu  found  mer- 
cury in  tho  urino  fuurtcen  bount  af^er  its  nppticuliou  to  tbe  skin,  aud 
one  hour  aft-cr  ita  eubculaiioous  admtuistratiou. 

Tbe  constitutional  uc-tiou  of  mercury  shows  that  it  hsA  relntiouB  to 
tho  nutriliou  of  the  whole  bo<ly.|    Thu  alterations  in  the  blood,  the 


■  la  regard  to  tbo  ■)■{}»  doM  of  msrearj  Ui*  otperlucDta  of  Msjvb^b  and  Borgirst  •!• 
p«rbftfii  tt)«  iniwt  latitfaclory.  Th«j  foand  thftl  itbau  una  ceattgrsmaia  of  Hirraeiva  aublimata 
«u  gWen  bj'puilennleklt^  to  a  doy,  th*  orina  for  tho  tieil  twaaty-foar  baurt  eoat*inod  mor- 
0017,  afterward!  Bona.  WImd  b  ocnt)gr*n>tne  wu  givan  d*ilj  for  t«D  01  tnelv*  i^yt,  tin 
ar\a»  contalnad  mvroar;  for  four  or  fl**  d&jri  sfUr  the  mcmIIoii  of  medicftUoo.  In  thair  ImI 
loriai  of  eipariiocDt*,  rabbit*  rcwiTcd  tbo  dmg,  and  trer«  killwl  at  differaat  iatervaU:  la 
bair  an  hour  the  metal  eoald  b«  fotsd  Ib  all  lb«  liuacf.  tba  livor  BBd  kldnaji  conMlnltig  mott 
of  it ;  Id  fonr  da;*,  or  even  in  k  iborter  Unie,  xatrtmty  given  Id  a  ainglo  dot*  <ra«  all  cUbiI- 
Balod,  and  ooald  not  b«  found  In  tbe  tiMuva.  TbU  iroald  MOta  to  pruva  that  maroBrjr  gir«a 
la  B  fisgiB  doM  dOM  not  romain  in  tba  BjttciB, 

Tha  orldone*  in  faror  of  Iba  itoring  op  nf  norcurj  In  tb«  ajlton  it  or  enr  ha  I  en  lag.  In 
1880,  Vajd*  and  pBMbkii  {CtUr  d<M  £in/lm*»  Qii*<k»Ub*r»,  Wien)  it»tod  tbnt  Ihcjr  found  lb« 
mMiit  in  tbo  urina  In  diffaront  CBxa,  (is  montbi,  one  jtmt,  two  jrMra,  and  area  tbT«o,  tf, 
■is,  MvaD,  twaire,  and  tbfrteoB  jMri  after  tho  mcrrnrial  oourM.  Il  maj  bo  tbat  tn  tb«a« 
ouN  tliB  awMoriM  of  lb*  (MttionU  wei«  at  fault,  but  in  tlia  aE)>oriiii«ntJ  of  Majaiipon  Bad 
ltrrg«nl»  (brlj-atght  bonra  aflor  Ihi;  o«»ati<)o  of  a  morvorial  roarv,  when  thv  urino  of  on« 
of  tbo  tareitigAtor*  »at  free  from  ibo  motal,  tbo  iodiJo  of  potutium  woi  oxbibitod ;  and  tbo 
nrins  of  tbo  iictt  Iwentj-funr  ho«n  OODtalaod  an  abun^Uaoe  of  mnrour;,  wbich  mmliauoil  lu 
bo  prcMOt  In  diininijbing  quantltiM  for  Mv«nljr-tito  boon.  Sigiiinund  bai  found  qntckfilTer 
in  tba  urino  of  imlioata  m  '^ing  u  ibirtoon  joara  after  taking  lb*  aedteino)  but  £«bujt«r 
{2ri'i>(-Ar. /.  JT/i'a.  JIfed.,  tii,,  18S4]  oMort*  tbal  lbe»a  fatleaU  iroro  babllutt  of  ■  room  la 
wbiob  Inaooliona  Hero  ounttAntl^  boing  nada,  and  ibiU  under  tboM  oironmitaaoaf  ibofa  ia 
rafflcitnl  dIffuflioB  of  tbo  inerourj  to  produce  a  rory  Moaible  offoot  in  CboM  brvalhing  iha  air. 
Apparcniljr,  bowovor,  uaing  all  praooulivn  and  boTlng  tbo  pstiont  oarsfallj'  wntcbod.  Dr.  II. 
Blaio  (  Wicmtr  KUn.  WvekrnM.,  ISt>0)  hM  ubuinod  noigbabic  ainounU  of  ollmluated  quiok- 
■llror  fri'Bi  tbo  urino  four  weckt  aflor  It*  tonnctlon.  (5m  b1m>  YUrttlj.  /.  tttrmal.  u.  Sjfftkiti; 
)882i  Anitalit  da  Dtrmat.  tt  Sgpkit^  iti.,  16S7.)  Dr.  SobiuUr  bu  found  it  in  tbo  fMOoa  thrM 
months  after  tbo  ooiiaiioo  of  a  nerourlU  eourao  ( VitTt4tj.  /.  DtrmAi.  it,  S^pkili*.  \x.  SOT) ; 
Indsod,  be  bolioKoa  that  II  is  thrown  off  more  froel;  and  cooeUnLljr  bj  tba  inlaalinoa  than  bf 
tbo  kidnaja.  He  al»o  olalai*  (bat  eliminatioa  la  coatplttod  lis  manlba  after  tbe  ocfMli»n  of 
an  ordlaar;  mercurial  courco  {Jvmm.  of  Oalnn.  JVrrf.,  I.  No.  12,  ii.  No.  9).  In  an  olaborata 
momiiir  no  tho  elimination  of  taorcurj,  Baliar  and  Klnmpke  {Rtm*  d»  HUdtfint,  rol.  rilL, 
18S9)  *(ato  thnt  eslraordioarj  aiaoerbatioa*  and  remUiioni  oeoar  in  the  eliminatioa  during 
tmtmeuti  ihal  UlohK«lDW»kj  and  Suuehoir  have  ihown  tbal  Ihe  effaot  of  iodtda  of  potauium 
Il  fmall;  hut  that  Sttptnow  has  proved  that  tho  hot>air  balk*  ineroave  enormouiTj  Ibaetiml- 
BalioD.  Il  ni'pear*  lu  ha  ratahliibed  tbal  in  tbcoe  caaae  of  long  ooutinuanoe  tho  morour; 
•xrapof  not  onlj  Ibrongb  Ibo  kidoeyi,  hut  U  also  oxcrttad  hj  tbo  aallrarj  glanda  aa  well  a* 
b;  tbe  intcatinea,  and  benoa  ita  eontinuiag  eliininatiun  naj  he  ovorlookod  h;  tbe  ehoalit, 
«bo  aimplj  aladiw  tba  oriBB.  (6«»  papor  b;  Stein  and  Kronfeld,  Witntr  Mtd,  IToeiMt., 
1«90.) 

f  Pur  an  article  hj  A.  PuloUbenuw,  of  St.  PDlersbnrg,  on  tbo  «ffeet  of  mixing  oerroaira 
VBbllmale  albamiciate  with  blood  ouUide  of  tho  ho-iy,  aeo  Virekot't  AreJkiv,  1814,  Bd.  isi. 
p.  3h.  Mercury  aeta  upon  the  lower  mammaln  aa  It  duea  upon  Ban,  but  osperineslal  roaear«b 
haa  ae  jel  thrown  liltto  light  upon  ihe  method  of  iU  aollon.  Far  tbo  tatoat  reeaarob  and 
Kloraturo  of  the  luhjcot.  aoe  Arxk./.  £fftr.  t*uik.  t>.  Pi«rm^  xlU.  M. 
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wastiDg,  the  perverted  ftmcttons  of  nerrea  or  glandnlar  tiasncs,  tho 
various  skin  ernptions,  all  point  to  a  profound  inflaotico  upon  tho  wbolo 
organism.    After  death  fmni  such  irritant  preparations  of  mercury  as 
corrosive  uublitnate,  violent  diphtheritic  colitie  is  the  ordinary  lesion, 
and,  08  WHS  first  shown  by  SalkowHky^  stnictnral  alterntiona  oboand  in 
tho  kidneys,  accompanied  l)y  a  peculiar  deposit  of  (he  phoHphato  of 
ealciura.    That  the  rennl  lesions  may  be  produced  by  the  non-irritant 
preparations  of  mercury  has  been  shown  by  Dr.  B.  Silvo  i^Central.  f. 
Klin.  Aled.^  vol.  ix.,  1888),  who  hRR  found  true  desquamative  nephritb  in 
dt^  to  which  calomel  had  been  given.     For  a  t'ull  discussion  of  iho 
subject  and  its  literature,  seo  Fi"rMow*«  Archiv,  cxviii.,  1889,  where  Dr. 
Felis  Klempercr  concludes  that  the  successive  changes  in  the  kidneys 
aro :   excessive    li\'pcrffimiiL,   parenchymatous  nephritis,   hcmurrluigio 
nephritis,  with  widespread  degoiii-Taiion  of  the  epithelium,  and  in  about 
one-half  of  thocascs  deposits  of  chalky  material.    Virchow  states  (^Berlin. 
Klin.  Wochensch.,  xxv.,  1888)  that  the  coexistence  of  distinct  renal  chalky 
deposit^  with  diphtheritic  hemorrhagic  cuUtis,  justifies  thodiagllOe^is  of 
corrosive-aublimato  poisoning,  but  Klcmperer  affirms  that  this  condition 
can  bo  produced  by  bismuth  and  some  other  poisons.    This  calcification 
of  the  kidneys,  which  is  oAcn  accompanied  by  true  calcareous  deposit 
in  the  tubules,  and  which  may  be  sufGcient  to  cause  the  kidney  struct- 
ure to  cry  out  under  tho  scalpel,  was  attributed  hy  Provost  (ftcr.  Jfcd. 
d.  t  Suisse  Bom.,  1882-83)  to  the  decalcification  of  the  bones;  a  theory 
which  seems  to  have  been  disapproved  by  Klemperer,  who  has  been 
confirmed  by  Dr.  Paul  Binet  {itec.  Med.  d.  L  Suisse  Horn,,  U,  1891)  in 
experiments  made  in  the  laboratory  of  Professor  Prevost  himself 

That  mercury  causes  no  especial  waste  or  destruction  of  tho  nitro- 
genous compounds  of  tho  body  appears  to  be  shown  by  the  rescArchei 
of  Dr.  Hermann  von  Boeck  (^Schmidt's  JahrbUch^r,  Bd.  cxlv.  p.  142), 
This  observer  analyzed  the  f^cea  and  urine  of  a  man  before,  during, 
and  after  the  exhibition  of  mercury,  taking  proper  precautions  to  as- 
sure uniformity  as  to  diet  and  exercise.  There  was  a  sliglft  but  not  ft 
notable  increase  in  the  amount  of  nitrogen  in  the  two  excretions  during 
the  mercurial  period. 

THERAPEnTica. — The  use  of  mercury  in  affections  of  the  liver  and 
of  the  alimentary  canal  is  fully  discussed  in  another  portion  of  this 
work;  and,  although  the  drug  has  been  used  for  almost  inuumcrabl» 
purpoflos  in  times  past,  it  seems  here  only  noceftaary  to  speak  of  ita 
action  08  an  antiphlogistic  and  as  an  antisyphilitic. 

Antiphlogistic  action. — The  use  of  mercury  in  inflammation  origi- 
nated towards  the  close  of  the  last  century  with  a  Dr.  Hubert  Ham- 
ilton, and  soon  became  uuivcrsal  in  England  and  America.  It  is  a 
matter  of  regret  that  no  sufiicicnt  analysis  of  the  blood  of  ptyalized 
persons  has  been  made  to  determine  exactly  what  are  tho  cfaangw  pro- 
duced in  the  vitat  Quid  by  mercury.  The  indications  ore,  however,  very 
strong  that  chief  among  them  is  u  lessening  of  the  amount  of  fibrio. 


ALTERATIVES. 


As  u  well  ImowD,  incrcoso  of  the  htcmic  fibrin  is  one  of  the  most  char. 
acteristic  eflwctn  of  iiifiamiim(ion;  consoqnently,  theory,  inBt«ad  of 
hoing  opposed  to  the  aniiphlogistio  use  of  calomel,  aft'onU  at  least 
Bomo  grounds  for  the  belief  that  there  is  more  or  le^te  of  antagonism 
between  the  processes  of  morcorialization  and  of  inflammation. 

All  impoitant  evidence  as  to  the  antiphlogistic  value  of  raerourials 
at  present  available  is  clinical,  and  even  of  this  it  scorns  Impossible  to 
finil  much  that  is  very  exact  and  of  such  natnro  as  to  cxclutie  possible 
fallacioA.  It  is  the  enormous  mass  of  testimony  that  overridai  the 
chance  of  fallacies.  It  is  the  general  judgment  of  the  pntfession, 
founded  upon  the  thousand  dally ■obsorvcd  bedside  facte,  that  endorses 
the  nso  of  morcnry  as  an  antiphlogistic.  In  other  words,  our  knowl- 
edge of  the  value  of  mercurials  in  inflammation  at  present  is  clinical 
rather  than  expcrimcntAl,  empirical  ratUur  than  scieutiflc,  but  it  seems 
acarcoly  possible  that  it  is  not  correct.  There  is  one  iullanunatory  affec- 
tion, iritis,  which,  from  its  anatomical  rulutions,  is  t'omplolyly  visible 
at  all  stages;  and  the  eflccts  of  the  drug  upuu  its  processes  have  been 
uotcd  from  day  to  day  hundreds  of  times.  Oculists  are,  I  believe, 
agreed  that  when  there  is  a  marked  tendency  towards  the  exudation 
of  lymph  in  this  disease,  merciuy  should  be  exhibited  until  ptyulium  is 
induced. 

Of  all  iuflammations,  those  of  the  serous  men^ranes  sefern  to  bo  most 
allied  to  iritis ;  and  it  is  exactly  ia  the  condition  above  spoken  of,  wbero 
there  is  a  tendency  to  flbrlnons  exudations  in  plfuritis,  peritonitis,  and 
pericarditis,  that  mercury  ia  so  constantly  employed  with  so  good  an 
Qffcct.  In  parenchymatous  inflammations,  especially  in  pneumonia  and 
in  hepatitis,  mercury  has  been  used  with  assorted  advantage  by  many 
practitioners,  but  its  value  is  certainly  more  questionable  than  in  serous 
inflammations.  Calomel  is  useAil  in  severe  lart/ngitis,  and  especially 
in  the  pseudo-membranous  variety,  when  the  type  is  sthenic ;  and  no 
time  should  bo  lost  in  bringing  the  system  under  its  influence.  Tho 
extent  of  its  power  to  arrest  the  course  of  endocarditis  is  certainly  an 
open  question ;  bnt,  as  it  ia  extremely  important,  if  possible,  in  this 
disease,  to  prevent  exudation,  and  as  mercury  is  the  -mofnt  eflRcient 
known  agent  for  effecting  this,  it  should  be  administered  freely  and  at 
once.  If  the  disease  be  of  rheumatic  origin,  the  atkalieft  may  be  ad- 
ministered conjointly  with  the  mercurial. 

In  whatever  diwaso  a  mercurial  is  administered  as  an  antiphlo^s- 
tic,  it  should  bo  given  during  the  stage  of  exudation,  and  to  fl&oilitate 
the  absorption  of  the  newly-organiKod  lymph  afl«r  it  baa  ceased  ta  bo 
thrown  out,  In  the  majority  of  cases,  mercury  given  for  its  constitu 
tional  effoctfl  should  be  combined  with  opium,  to  prevent  its  acting  on 
the  bowels. 

Calomel  should  not  bo  nsed  in  adynamic  inflammations,  or  where  the 
exudation  is  serous  rather  than  flbrinous.  In  puerperal  peritonitis  it  has 
been  strongly  advocated  by  some,  and  as  strongly  condemned  by  others. 
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simply  because  tlicra  aro  two  varioties  of  the  diaoaae,  the  sporadic  or 
stkeniCf  and  the  epidemic  or  asthenic ;  and  ia  the  one  both  blooding  and 
calomel  aro  strongly  Indicated,  while  in  the  other  they  are  efiectira 
only  for  evil. 

Mercurif  as  an  Antisyphilitic. — It  waa  formerly  bclieTed  that  ayphiliff^ 
coulil  not  bo  cured  without  the  use  of  mercury ;  hut  latterly  thoro  has 
ariaeQ  a  school  of  syphilographcm  who  assert  that  the  drug  is  not  only 
not  necessary,  but  h  at  all  ittugeti  aud  in  all  cases  of  the  diiicaHe  moat 
ii\jimouB ;  that  the  worst  symptoms  of  the  disease  are  duo  not  to  the 
constitutional  afrisction,  but  to  the  remedy  given  fur  itii  rolieC  The 
great  bulk  of  the  profc!]»luu  occupies  a  middle  ground  between  these 
extremes,  holiiing  the  opinion  that  while  mei-cury  is  not  absolutely 
essential  for  tho  relief  of  s^.'pliili^  it  is  yet  in  many  cases  of  the  utmost 
value  when  judiciously  utwd.  Tlie  justice  of  this  position  cannot,  1 
think,  be  rightly  questioned ;  the  universal  verdiot  in  its  favor  u  too 
fixed  and  definite:  so  that  the  important  point  now  is  to  determine  at 
what  stages,  and  under  what  conditions,  tho  remedy  is  advisable,  and 
what  is  the  best  method  of  its  application. 

Syphilis  is  ordinarily,  and  with  sufficient  accuracy  for  practical 
purposes;,  divided  into  three  stages,  the  primary,  the  secondary,  and 
the  tertiary.  According  to  the  teachings  of  the  dualists,  thoro  tLVQ  two 
varieties,  or  Tather  species,  of  venereal  ulcer,  the  hard  and  the  soft 
chancre,  or  tho  true  chancre  and  the  chancroid,  the  infecting  and  tbo 
non-infecting  sore.  When  a  venereal  ulcer  offers  the  charactenstJc  of 
tho  latter  of  these,  mercury  should  never  be  exhibited.  So  long  aa 
there  is  a  doubt  tA  to  the  nature  of  the  primary  sore,  the  remedy 
should  bo  withheld ;  but  when  there  is  distinct  Induration,  and  the 
inguinal  glands  begin  to  be  involved,  it  should  bo  given. 

It  is  proper  to  state  that  some  high  outhorities  deny  the  expediency 
of  giving  the  mercurial  until  the  appearance  of  distinct  secoodariea. 
Thoy  affirm  that  mercury  is  powerless  to  prevent  the  occurrence  of 
these  phenomena ;  that  the  good  which  it  does  is  found  in  its  hastening 
their  completion,  and  consequently  that  it  should  be  reserved  until  tho 
socond  stage-of  tho  disorder.  I  myself  believe  this  is  incorrect  prac* 
tico,  and  that  minute  do8c6  of  mercury  should  be  given  continuously 
for  maey  months  so  soon  as  uudoubted  syphilitio  symptoms  are  mani- 
fested. The  careful  experiments  of  Keyos  (Amer.  Journ,  Med.  Sci^t  Jaa 
187G)  have  shown  that  under  these  circumstances  such  small  dosoi 
act  as  a  tonic,  increasing  the  number  of  tho  red  blood-disks.  Ptyalisio 
is  to  be  avoided  unless  the  symptoms  urgently  demand  it. 

In  tertiary  sypbilis  mercury  is  to  be  used  cautiously.  It  ia  not, 
however,  the  mere  length  of  time  that  has  elapsed  since  the  infection, 
but  the  condition  of  the  patient,  that  guides  the  judicious  practitioner. 
So  long  aa  there  is  no  decided  cachexia,  if  the  patient  has  not  i>ocently 
been  through  a  mercurial  course,  mercury  should  bo  freely  usod  when 
the  local  lesion  threatens  life.    Thus,  a  gumma  in  the  hoart-waU,  in  the 
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[npper  apinal  cord,  or  in  some  vital  brain-region  may  imporalivelj  de- 
Imand  active  morcurialization.  I  have  twice  seen  a  patient  slowly  ro- 
iDOVoring  from  brain-^^'phitis  under  the  influonco  of  the  iodides  die  by  the 
Incident  of  an  epileptic  arrest  of  respiration.  In  theae  cases  the  more 
;rapid  resolution  of  the  gummatous  masses  by  mercury,  had  that  drug 
ibeen  exhibited,  would  in  all  probability  have  prevented  the  fatal  tit.  In 
^uredUary  syphilis  a  prompt  mercurial  impression  offers  the  best  chance 
tof  relief.  Kven  in  the  primary  or  secondary  stages  of  syphilis  mercury 
|ihould  be  employed  with  caution  and  judgmont.  In  his  researches  (Joe. 
iPtY.)  Wilbouchewitch  found  that  the  mercuriflt  when  6rst  exhibited 
locx-eosod  the  number  of  red  blood-c-orpusclcs  in  syphilitio  patients,  but 
Itftor  a  lime  appeared  to  produce  anasnua.    Whatever  preparation  be 

Employed,  it  should  be  so  admiuistored  oa  to  exhibit  only  signs  of  ltd 
Doatitutional  action  upon  the  mouth.  It  is  uot  necuMiary  to  ptyaliza 
jtho  patient  severely,  or  indeed  at  all,  the  proper  courw  consisting  in 
the  steady  maintenance  of  the  slight^sl  possible  distinct  sorenosit  of 
|tho  gums.  There  are  various  methods  by  which  thitt  may  bo  done. 
ITbat  moat  frequently  employed,  because  most  convenient,  is  the  admin- 
istration of  small  doses  of  calomel  or  blue  pill  by  the  mouth :  from 
pne-fourth  to  one-half  gniin  of  calomel,  or  twice  as  much  of  the  blue 
mass,  combined,  if  necessary,  with  opium,  to  prevent  its  action  upon 
the  bowels,  may  be  given  three  times  a  day,  and  increased  if  required. 
Instead  of  the  internal  uno  of  tbo  menurial,  the  system  may  bo  brought 
under  its  influence  by  inunclioni**  with  unguentum  hydrargyri.  When 
this  is  done,  the  ekin  should  bo  well  cleansed  and  sollened  by  frequent 
bathing,  and  then  a  drachm  of  tho  ointment  may  be  rubbed  into  the 
llnsido  of  tbo  thighs,  legs,  nnd  the  poplit«al  spaces,  in  ciuch  a  way  that 
|tbe  application  be  uot  mode  to  any  spot  of^enor  than  every  other  day. 
It  is  commonly  advised  in  English  works  to  employ  the  armpits; 
And,  as  the  skin  is  there  exceedingly  thin  and  the  absorbents  very 
umerous,  mercury  is  without  doubt  more  rapidly  taken  up  at  that 
bico  than  at  any  other  part  of  the  body.  When,  however,  moj-oury  is 
pplied  to  any  hairy  surface,  it  very  commonly  in  a  short  time  induces 
traublosome  eruption,  due  to  iullumniatiun  about  the  hair- full  idea. 
The  eruption  appears  anywhere  on  the  Hkln  if  the  mercunal  ointment 
be  applied  too  freely;  and,  in  order  to  avoid  this  inconvenience,  in 
Germany  tho  following  plan  is  adopted  (Dr.  H.  Zeissl,  Lehrbuch  tier 
ByphUis^  Theil  11.  p.  349j;  the  patient,  having  been  prepared  by  thor- 
[ough  warm  bathing,  and  having  received  about  half  a  drachm  of  tho 
DiDtment,  ia  directed  to  place  it  in  the  hoUow  of  the  hand  and  to  rub 

|>  *  Qninqutd  elnitna  that  an  offcctir*  aa<I,  in  totnn  eu«*,  R<ir>ntagooiu  niMbod  or  tnvrCQ- 
Ihliiiog  (ha  (yitem  it  lo  tboroughl;  wli  th«  rkio  oior  tha  iplanis  raglon  And  apiiljr  theralo 
Lfaluler  acoonlinic  lu  the  fullufriog  foriniila.  He  utate*  tbiU  mffrcnrj  appacra  in  tho  urio* 
R  r  (]>;■  aflar  tb«  appliotliuD,  nod  ibat  he  hai  ftniiid  U  ilx  weehi  mttvt  the  remuvftl  of  tb* 
tar.  Gt  Uiaeb/loo  |ib(ter,  j'^t  Calouel,  Jis;  Caatur  uil,  J'J-  M-  *'"'  ualta  Into 
,  4  bj  4  Inohw,  «r  aprwd  oo  clotb  koi  dirlde  IdIo  aquarM  of  Ih*  above  iIm. 
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the  two  hands  togelhor  until  tho  ointment  is  equAlIy  diflTused.  then  lo 
opply  it  forcibly  and  slowly  to  the  part  directed  until  almost  ali  of  iho 
salvo  has  disappeared,  having  been  rubbed  into  the  skin.  In  most  cmstes 
the  mercurial  ia  applied  daily,  but  in  very  susceptible  persons  only 
every  third  day.  A  regular  order  is  maintained  in  the  appHcatioo,  as 
follows :  first  day^  inner  aide  of  both  upper  arms ;  second  dai/,  inner 
side  of  both  thighs;  third  day,  inner  side  of  both  forearms;  fourth  daf^ 
inner  side  of  both  IcgH ;  fifth  day,  upon  both  groins ;  sixth  daif,  opoA 
the  back ;  seventh  day,  recommence  the  series. 

The  advantage  claimed  for  inunction  is  that  the  digestion  is  lees  apt 
to  be  disturbed  than  when  (he  drug  iu  exhibited  by  the  mouth  ;*  the  di^ 
advantages  are  the  greater  or  less  publicity  which  it  entails,  tho  tronblA 
which  it  involves,  and  Its  apparent  dirtiness.  In  private  practico  it  is 
rarely  used  except  in  tho  case  of  infants,  when  tho  mercurial  ointment 
is  rubbed  into  tho  abdomen  and  armpittt,  or  of>«n  simply  smeaiod  upon 
the  flannel  roller  or  binder  which  usually  envelops  the  body.  The 
mercurializntion  of  the  nursoj,  with  the  object  of  afPectlng  the  child, 
is  unjustifiable,  niiless  tho  nurse  and  the  nursling  are  aliko  diseased: 
indeed,  to  allow  a  sypbiiitio  child  to  food  at  the  breast  of  a  hoalthy 
woman  is  a  crime. 

In  Byphilirt,  mercury  has  been  ufied  by  many  practitioners  hypo- 
dormically,  with  the  result  of  enormously  Btimulating  the  chemists  to 
the  invention  of  new  preparations  and  the  clinicians  to  the  produc- 
tion of  an  ovenvholming  literature.  Tho  number  of  pii-parations  sug- 
gested and  of  pages  covered  with  typo  is  in  itself  sufficient  lo  show 
that  the  method  either  baa  insupernblo  objections  to  il  or  else  bos  not 
been  sufficiently  dovolopod  to  warrant  its  general  use.  If  there  were 
any  one  preparation  of  mercury  or  any  one  method  of  hy[>odermic 
medication  that  really  answered,  the  consensus  of  opinion  could  bo 
expressed  in  a  few  lines. 

My  own  judgment  in  the  matter  has  perhaps  boon  biasae<l  by  the 
fact  of  calomel  injections  given  by  myself  some  years  ago  in  the  moat 
careful  niautiur,  and  by  the  method  ut  the  time  most  approved  by  the 
Vioaneso  syphilographers,  havirg  resulted  in  local  sloughing,  which 
had  much  to  do  witli  the  bringing  about  of  a  fatal  re^tult.  It  is  not 
potwiblo  ill  the  scope  of  this  volume  to  reallv  diflcuas  tho  literature  of 
tho  subject,  and  I  content  m^'self  with  rcferrintj  tho  reader  to  r  Twy 
thorough  and  elaborate  article  from  the  pen  of  Profoeaor  J.  William 


'  Th«  a^tioa  of  Inunoliijnfl  ta  uaunlljr  v«rj  mild  nnd  traelkbis,  but  Vuo  6««kar  {BtrL 
Kltn.  H'ofi*ntfk.,  xxix.,  1^93)  has  rcparted  ft  otuo  of  dakth  id  *iz  dayi,  pr«c«dcd  by  ajimp- 
Urtai  o{  rlulcut  irrit*tioa  of  thaatomoiih,  Iba  iDUttincs.  nod  tlie  kidnvja,  wIlli  furtutu  f%n- 
gtfsaou*  iilyiilum,  up |) II rent! J  prxduend  bjr  b  ulnglo  inunction  with  locreuriKl  ointmvrU  Tro- 
feiMr  Ludwig,  of  VlenDi,  in  «n  examiDHiion  lo  deUraitne  tba  diftribiillon  of  marDtiry  girco 
hf  iniiiiGtiau,  found  llut  lE  ittu  moat  nbuud&ut  in  the  kidneys,  liver,  mhI  vplMp;  then  in  th« 
slitnvnUry  cnnal  (lM<t  [n  (lie  ttooiiLch  and  m act  In  (be  larg*  tolcslliie).  Tn  ibe  (buioIm  tbt 
waounti  were  rariable,  in  the  oorebtmn  nover  (utDoient  to  b«  »ei][bed  (iHlemmL,  f7MiiVA, 
SMmdtehttu,  tU,  1B92}. 
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Wbit«,  which  may  bo  found  iu  tUo  Bccoud  volume  of  "  Tho  Syatom  of 
Geoi to- Urinary  Diseascii"  (Applctou  L  Co.,  1893). 

Jd  obstinate  cases  of  syptiilia  in  which  it  is  found  iuiposaiblu  to 
mercurialise  the  patient  by  tho  ordinary  mclhod>s  the  hypodermics 
may  be  used.  Jly  personal  preference  i»  for  the  nimple  solution  in  diR- 
tiUed  wotor  of  corrusivo  sublimate,  ono-mxlh  to  oue-twulftU  of  a  grain 
of  the  mercurial  being  given  at  a  dose,  and  the  injection  repented  daily 
or  every  other  day,  pro  re  nata.  A  great  deal  uf  pain  is  produced  at 
the  time,  but  I  think  tho  danger  of  severe  local  accidents  is  lens  than 
with  more  insoluble  though  loss  irritating  mercurial  preparations.  Dr. 
Carl  Ullwaun  (IFirn.  Klin,  Wochen.,  1892)  highly  eoinmends  as  au 
excipicnt  in  lhe.4e  cases  a  mixture  of  liquid  paraffin  and  lanolin.  Tnro 
of  his  formulas  are  appended. 

t);  nydnrf.  u]l«yl.,  4  parti; 
fvtruMi  U^iDUli,  «  parU; 
Laoolini  aDb^Ur.,  3  pArt*. 
1  C.a.sO.37  VLg.     li^oettvn  tciti{>tr«lBra,  23*0. 

fi   njrdrarg.  ehl.  nlL, 

PeiroIkU  llqaldi,  U  -4.6  parti; 
Laaulinl  tuhjAt.,  4  p«ru. 
1  Co.  =  II.S7I  Ug.     iQJeeUon  tcmperatnre,  14"  0. 

Mercury  is  eoraetimes  administered  in  secondary  syphiUa  in  the  form 
of  fumigations.  Tho  patient  is  placed  upon  a  chair,  and  surrounded  by 
a  lar^e  blanket,  or,  bettor,  india-rubber  cloth,  so  arranged  w>  to  fit 
tightly  around  his  neck  above,  and  below  to  encompass  tho  chair.  The 
mercurial  preparation  is  placed  upon  a  motal  plate,  hoatod  by  a  spint- 
lamp,  beneath  the  chair,  and  the  fumo«  are  allowed  to  fill  tho  space 
around  the  patient  itisideof  the  blanket.  Tho  heat  produced  generally 
oflas«8  the  patient  to  sweat  proAisely,  and  in  from  fifteen  minutes  to 
half  an  hour  the  lamp  should  be  withdrawn,  and  the  patient  allowed  to 
oool  off,  and  after  a  time  be  put  to  bed  and  wrapped  up  in  blankets, 
with  the  deposit  of  mercury  stilt  adhering  to  tbo  skin.  Tho  nimigstion 
may  bo  proctisod  every  other  nighty  or  at  longer  intervals,  and  is  be- 
lieved by  some  to  be  especially  useful  in  cases  of  secondary  skin-orup* 
tions.  Calomel,  black  oxido,  and  cinnabar  are  the  proparations  generally 
U3cd.  When  the  last  is  employed,  care  must  be  exercised  that  the 
patient  do  not  breathe  the  f\imes. 

In  advanced  secondory  and  tertiary  sj-philis,  the  iodides  of  mercury, 
given  by  the  mouth,  are  often  very  useftil,  but  the  combination  of  the 
corroeivo  sublimate  and  tho  iodide  is  in  many  oases  stilt  more  efilciont 
Usually  not  more  than  one-tweUlh  of  a  grain  of  tho  bichloride  should 
bo  given,  throe  times  a  day. 

Abministration, — ^Tho  following  preparations  contain  metallic  mer- 
cury : 

Unguentytm  Hydrargyri,  U.S. — Blue,  or  Mercurial,  Ointment  is  made 
by  triturating  mercury  with  suet  and  lard  until  the  metal  is  exUn.- 
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gui shed,— I.e.,  until  a  portion  of  the  mass  rubbed  upon  a  piece  of  paper 
exhibits  no  globulos  under  a  magnlfyiug  power  of  ten  diameters.  Mer- 
curial oinlment  is  soft,  of  a  blubb  color,  becoming  darker  by  age,  and 
containB  half  its  weight  of  mercury.  When  ft^uontly  rubbed  upon 
the  same  part,  it  not  rarely  produces  a  disagreeable  eruption.  It  is 
UBed  to  make  a  constitutional  improsaion,  and  alw  locally  a.<t  u  re»olrent, 
in  cases  of  enlarged  indurated  glands.  The  oleate  of  mercury  (^Oieatum 
Hydrargyri — 20  percent.,  U.S.)  is  conmdcred  by  sonic  practitioners  to 
be  a  more  elegant  preparation  than  blue  ointment,  and  equally  efficient. 

Emplaatrum  Hydrargyri,  U.S. — Mtrcurial  Plaster  contains  mercury, 
oleate  of  mercur}*,  and  lead  plndter,  and  is  used  as  a  resolvent  in  la^u- 
rated  glands,  enlarged  chronically  inflamed  joints^  etc. 

Massa  Hydrargyria  U.S. — ^ass  of  Mercury — Blue  Afass  is  made  by 
extinguiahing  mercury  with  honey  and  other  inert  substancoe.  It  con- 
tains one-third  its  weight  of  tbo  mctAl,  and  is  used  for  the  same  pnrpOM 
as  calomel,  bat  is  milder.  Doso:  purgative,  grains  5  to  10;  alterative, 
grains  1  to  3.  "  Blue  Pill^'  usually  contain  each  three  or  five  grains  of 
the  ma»8. 

Hydrargyrum  cum  Creta,  U.S. — Mercury  with  ChalU — Oray  Povder 
is  made  with  chalk.  It  is  a  smooth,  grayish  powder,  and  is  similar  in 
its  medical  properties  and  strength  to  blue  mase. 

HTDKAROTRT  CHLOKIDU-M  MITE— MILD  MERCUBOCS  CHLORIDB. 

U.S. 

Calomel  is  made  by  boiling  mercury  aud  sulphuric  acid  together  in 
such  proportions  as  to  form  a  bisulphate  of  tbo  deutoxide  of  mercury, 
reducing  this  to  tbo  simple  sulphate  of  the  protoxide  of  mercury  by 
triturating  it  with  more  of  the  metal  and  subliming  with  the  chloride 
of  sodium.  The  sublimate  is  to  bo  well  washed  with  water,  to  remove 
any  of  the  bichloride  that  shall  have  been  formed  owing  to  the  impcr. 
feet  reduction  of  the  bisulpbate  to  tbo  sulphate.  \V'hen  the  washinga 
aro  no  longer  affected  by  the  addition  of  ammonia,  it  may  bo  knowTi 
that  the  drug  is  free  from  the  soluble  corrosive  aubiimate.  Calomel  is 
Bomolimes  manufactured  by  precipitating  corrosive  sublimate  by  But 
phurouH  acid  ;  but  this  method  is  not  officinal,  and  is  subject  to  scrioii* 
disadvantages. 

Phtsiolouical  Action. — Owing  to  the  great  insolubility  of  calomel, 
a  good  deal  of  discnasion  has  occurred  as  to  the  way  by  which  it  finds 
entrance  into  the  system.  The  theory  of  Miulbe  ^Chimie  appUquie),  a 
modification  of  one  originally  advancod  by  Snow  {Lancet,  I&40).  has 
been  pretty  widely  accepted,  though  with  some  hesitation,  but  la,  I 
think,  untrue.  According  to  the  chemist  named,  the  calomel  is  ooiu 
verted  by  the  chlorides  of  the  stomach  into  corrosive  sublimate,  and  as 
such  is  absorbed.  The  action  of  calomel  upon  man  is  so  dilfcrent  from 
that  of  corrosive  sublimate  as  to  render  this  theory  exceedingly  im- 
probable, and,  at  temporaturea  even  higher  than  that  of  the  stomach. 
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Mialho  vrna  nevor  ablo  to  obtain  the  fDrmation  of  more  thaa  a  sbcfccnth 
of  a  grain  of  the  sublimate  by  the  gastric  juicoB.  Furlhop,  Bucboim, 
Oottingen,  and  WinUler  (quoted  by  Pi-ofessor  Stillo,  TJiernpeutics,  2d  od., 
p.  655)  affirm  that  this  convoreion  does  not  occur  at  all  at  the  tompora- 
turo  of  the  body.  Jeannol  (Schmidt's  Jahrbiicfifr,  6d.  cxUii.  p.  9 ;  from 
Journ.  de  Bordeaux,  4o  s^r,  t.  ii.  p.  67,  1869)  has  confirmed  this,  and 
baa  sagge«ttid  what  eeema  to  bo  thu  way  in  which  calomel  is  nbBorbod. 
He  finds  that  when  the  prolochloriJe  of  mer<-ury  is  phured  in  n  aolntion 
of  an  alkaline  carbonate  it  is  decomposed  and  the  gray  oxide  precipi- 
tated. A  small  portion,  however,  of  the  latter  is  held  in  solution,  as 
much  as  0.03  part  iu  50  parts  of  water  (by  weight);  and  if  a  fatty  oil 
bo  mixed  with  the  alkaline  solution  u  very  lat^e  part  of  the  mercury  is 
disHolved.  From  these  facts  it  would  seem  to  fuUuw  that  the  calomel 
entering  the  stomach  osenpos  unchanged  into  tbe  alimentary  canal,  and 
is  there  decomposed  by  the  alkaline  juices  and  dissolved  by  the  fhtty 
matters  usually  present.  The  physiological  evidence  appears  to  con- 
firm this,  for  calomel,  being  absorbed  in  this  way,  ought  to  resemble 
blue  mass  rather  than  corrosive  sublimate  in  its  action, — which  it  docs. 

The  varying  constitution  of  the  alimentary  juices  and  the  complex 
chemical  relations  of  calomel  would  indicate  that  ita  solution  in  the 
alimentary  canal  is  accomplished  in  more  ways  than  one, — an  indica- 
tion which  is  confirmed  by  the  varying  results  following  the  ingestion 
of  the  drug.  It  is  possible  that  at  times,  when  the  stomach  contaios 
more  than  usual  of  chlorides  and  of  bydroehlorio  acid,  a  vuiy  slight 
portion  of  the  calomel  Js  converted  into  corrosive  sublimate,  and  that 
when  there  is  an  excess  of  sulphuretted  hydrogen  in  the  alimentary 
canal  a  soluble  sulphide  may  bo  formed. 

Since  the  labors  of  Hunter  and  Uobra,  syphilographors  hare  been 
experimenting  with  the  hypodermic  use  of  mercury.  That  it  ia  posai- 
blo  to  produce  the  mercurial  impression  very  rapidly  and  vorj'  success* 
fully  in  syphilis  by  such  method  is  proved  beyond  cavil.  The  practical 
difficulty  has  been  the  production  of  local  abscesses.  It  is  said  that  by 
Smirnoff's  modification  of  the  plan  of  Scarenzio  this  obstacle  has  been 
largely  overcome.  The  preparation  used  is  calomel  mixed  with  water 
and  chloride  of  sodium  in  such  manner  that  the  mixture  contains  ten 
per  cent,  of  each  ingrodient.  It  is  essential  that  the  hypodermic  in- 
jection be  made  in  the  bnttocks,  in  the  neighborhood  of  the  vertical 
fold  or  depression  which  occurs  in  most  lean  persons  about  one  inch  and 
a  half  behind  the  great  trochanter.  According  to  Smirnoff,  the  advan- 
tages of  this  treatment  are  itn  simplicity  and  ease,  ita  efficiency,  and 
the  little  liability  to  produce  sorioiis  mercuriabV-ation.  One  and  a  half 
grains  of  calomel  may  be  used  in  em  h  injection  the  two  injections  bein^ 
administered  at  once  on  opposite  sides  of  the  body.  The  injection  shonid 
not  be  repeated  in  less  than  four  days,  and  may  be  employed  only  once 
a  week.  I  tried  the  plan  in  one  case,  with  the  result  of  a  sloughing 
ulcer  two  inches  deep.    Yaritus  olhir  preparations  of  mercury  have 
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been  usdd  instead  of  calomol;  cspocially  is  tlie  yollow  oxide  sospenU 
in  liquid  vaseline  commended  by  Balzer  and  other  French  pbyaicia 
It  appears,  however,  to  produce  more  irritation  than  does  calomel.*  i3el- 
lini  states  that  sorcro  constitutioaal  symptoms  are  liable  to  be  produced 
in  persons  who  are  taking  alkaline  iodides  or  bromides. 

The  influoDce  of  calomel  upon  tbo  system  has  boon  sufficioDtly  dis- 
cusBod.  It  remains  only  to  state  that  its  &eodom  from  all  irritant 
properties  is  shown  when  taken  intomolly  or  when  used  oxtornally. 
Probably  no  single  dose  of  it  ia  capable,  in  the  average  man,  of  acting 
as  a  violent  poison,  since  it  is  stated  that  in  the  Wcst«m  United  States^ 
it  is  very  fi-equcntly  taken  in  tcaspoonful  doses,  that  sij^tc^^D  grains 
it  will  act  as  vigorouely  as  an  ounce,  and  that  a  pound  of  it  has  been 
given  in  a  case  of  cholera  without  visible  elTcct.f  It  seeras  to  mo  mo«t 
probable  that  the  absence  of  serious  results  from  these  heroic  amountft 
is  due  to  the  alimentary  canal  being  unable  to  dissolve — i.e.,  to  absorb 
— the  calomel.  F.  D.  Lento  bus  claimed  that  given  in  this  way  tbfl 
drug  acta  as  a  sedative  and  does  not  produce  mercurialization,  and  Mn. 
Putnnra-Jacobi  bcliovea  such  doses  to  bo  valuable  in  diseases  where 
there  is  "sudden  ovcr-distontion  and  paralytic  oofigestion  of  extensive 
regions  of  small  blood-vessels."  (See  iVew  York  Med.  Journ.^  xi.,  1870; 
zxjx.,  xxx.,  1879.)    For  use  of  calumol  as  a  dluretio  and  in  dropay,  aae 

DitlBXTICS. 

AnuiNisTRATioN. — VThon  it  la  desired  to  produce  constitutional  mer- 
curialiKation,  the  dose  of  calomel  Is  a  half  to  one  grain  ;  as  a  purgative, 
from  gix  to  ten  grains  are  adminititered^  and  followed  in  six  hours  by 
Seidlitz  powder,  or  other  saline,  if  required  ;  or,  as  is  preferred  by  some 
practitioners,  a  quarter  of  a  grain  is  given  every  hoar  until  throe  grains 
are  taken  or  purgation  is  indaced.  Minute  dosos  (nnc-sixth  of  a  grain) 
of  calomol  given  every  hour  afford  a  ver}-  good  method  of  impresalng 
tho  system  rapidly.  When  it  is  desired  to  get  its  constitutional  influence, 
it  is  gonerally  necessary  to  conjoin  opium  with  it,  to  prevent  purging. 

BYDBARGYRI  CHLORIDUM  CORROSIVUM-COEROSIVK  MERCUBIO 

CHLORIDK.     U.S. 

Bichloride  of  Mercury,  or  Corr'mve  SuUimate,  U  made  by  subliming 
the  bipulphiitc  of  iiuTreury  with  common  salt.  !t  occurs  in  the  form 
of  colorless  ciyntii]»>,  ur  of  white,  semi-transparent,  cryttlalline  masaas, 
of  a[i  acrid,  metallic,  styptic,  and  very  persistent  taste,  euluble  in  aix- 
Iccu  parts  of  cold  anJ  in  two  of  boiling  water.  It  is  at  once  distin- 
guished from  the  utbor  mercuri:il  preparations  by  its  color,  taste,  and 
solubility,  and  by  its  forming  a  yellow  precipitate  with  Ume-wat«r, 


en       1 


*Con«uU  T.0  Sp<rimtutale,  J )ian,  1873;  londoa  iltdical  Iteeorti,\B7Sj  KBlUkurtOrmttmnt. 
fltr  C^>ir.,'^f^77,  97;  Hull.  (!(m.  rf«  Tkirap.,  exit  5»2;  MhI,  ir«A«#(;»r,  No.  «,  ISST)  X.  T, 
Itidivat  JittorJ,  Juljr,  I  AST. 

t  E^rcoaor  Qtatft  B.  Wood's  Tkerapnth;  rot.  II.  p.  ftCft. 
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PHTaiOLOOiCAi.  Action. — Corrosive  mibHmata  m  a  violent  irritant, 
aod  in  concentrated  form  canstic.  Whon  given  in  Hcnall  repeated  doaea. 
allhougb  capable  of  inducing  salivation,  it  is  less  apt  to  do  bo  than  is 
calomel  or  blue  pill.  In  oveniosea  it  produces  symptoms  of  irritant 
poiaoning  of  a  severity  proportionate  to  the  doeo.  If  the  latter  be 
small,  the  manifestations  may  bo  only  some  nausea,  slight  burning  in 
the  stomach,  colicky  pains  in  the  abdomen,  and  diorrhuja.  After  largo 
doacfl  these  symptoms  are  intensifies^.  The  subject  first  experiences  a 
poculiar  metallic,  coppery  taste  at  or  shortly  after  swallowing  the 
poison.  If  the  solution  bo  concentrated,  deglntition  is  interfered  with 
by  a  spoam  of  the  muscles  of  the  throat  and  larynx,  causing  a  fooling 
of  suifocation,  and  sometimes  even  the  rejection  of  the  draught.  Then 
burning  pains  are  cxperioncod  in  tbo  oesophagus  and  Btomach,  followed 
by  violent  vomiting,  at  first  mucous,  then  bilious,  and  finally  bloodj 
and  by  severe  abdominal  pain  and  tendcmoss,  with  profViso  purging,  at 
first  aerous  in  character,  but  afterwai-ds  afforrJing  only  small,  mucous, 
bloody  stools,  which  are  often  voided  with  much  straining.  The  breath 
generally  becomes  fetid  and  offonsiro  in  a  very  short  time.  In  the 
oourBO  of  two  or  three  hours,  very  rarely  in  loss  than  an  hour,  collapse 
occur*,  with  small,  frequent,  irregular  pulse,  pinchcrl,  anxious  fhco,  cold 
extremities,  and  finally  death,  preceded,  it  may  bo,  by  fainting,  con- 
niluons,  and  coma.  The  urine  is  very  much  lessened  in  quantity,  Is 
8ometimc6  albuminods,  or  oven  bloody,  and  not  rarely  is  suppressed. 
If  the  patient  sur^'ix-ea  several  days,  a  petechial  eruption  may  appear, 
and  salivation  sometimes,  but  not  always,  occurs.  In  some  ca«c.4,  after 
the  collapse  there  is  an  attempt  at  a  febrile  reaction,  which  soon,  how- 
ever, gives  place  to  a  second  and  fatal  prostration.  When  recovery 
occurs  after  severe  poisoning,  the  convalescence  is  fulow  and  protracted. 

In  n^nrd  to  chronic  poisoning  with  corrosive  sublimate,  sufficient 
has  been  said  under  the  general  heading,  except  that  colicky  pains  and 
abdominal  disturbance  are  more  apt  to  occur  with  it  than  with  the  less 
irritating  preparations.  MM.  Amozan  claim  that  chronic  catarrh  of 
tli«  excretory  ducts  of  the  pancreas  is  a  pronounced  lesion  in  chronio 
poisoning  of  animals  (Journal  de  Bordeaux,  Peo.  1883).  It  should  bo 
looked  for  in  man,  and  its  presence  might  be  of  medico-legal  value. 

Severe  pui^ing,  and  even  fat^l  poisonint;.  may  result  from  a  singlii 

external  application  of  this  preparation  of  mercury;*  and  in  animals 

killed  by  bypodcnnic  injections  of  it  (sec  experiments  of  Dr.  J.  Koson- 

bach,  Schmidt's  Jnhrbucher,  Bd.  cxliii.  p.  9)  dinrrho^a  and  other  indica- 

t-ions  of  gaatro>  intestinal  irritation  are  prominent  syroptouu, — facts 

*Km  aus  nported  \tj  Dr.  MeerM,  tane^t,  8«pt.  tA,  ISTI,  In  wblob  »  aoltiUofl  (gr.  H  to 
f^Drn  ipplied  with  •  euDvlVbAir  bruih  to  tbi  hud  or  ft  <ihll<l  nine  yean  old.  For  th«  ear* 
of  f 'left  touar«u.  Th«  ■jrmpUini  war*  diurhiBft,  proroM  wlivftlion,  and  gr«at  praitnilloB, 
0a*"''S  is  deftlb.  Wuhing  oat  tb«  Tftgin*  with  »  *(i1atU)ii  of  oorrotiro  rabliiiuit«,  one  p«rt  In 
t«r  .>  Uimtuutd.  hu  eaaiod  MT«re  and«rea  ti«t*l  poiioaiaf.  Sm  •\'HraW  /Ur  O^nUhtL,  1884, 
jr<»-    "•  No.  17;  also  188T,  No.  47. 

37 


I 


078  OESERAL  REMEDIES. 

irhich  indicate  that  the  bichloride  is  eliminated  unchanged  from  the 
alimentary  canal.    Doee,  Dne-eighlii  to  ouc^iio-hundrodth  of  a  gmtQ. 

IlTiiRAROTKt  loDiDUM  Flavum. —  Ydlow  Mefcurous  Iodide,  U.S.,  ii 
E  greoniKh-yollow,  odorlesa,  and  tasteless  powder,  iosolublo  in  water, 
ether,  and  alcohol.  CoaiptLred  with  the  biniodido  or  tbo  bichloride,  it 
in  a  mild  preparation,  and  has  been  used  to  produce  conatitutiooal  im- 
pression in  eyphiiis,  especially  when  of  Jong  standing.  The  iodide  of 
potassium  converta  it  into  the  biniodide  and  metallic  mercury  (U.S. 
Dispensatory),  and  should,  therefore,  never  be  given  in  combination 
wltii  it.  The  alterative  dom  ia  one-fourth  of  a  grain  three  times  a  day, 
increased  to  a  ^ain  if  neceasary. 

HruHARavai  Iodidum  Rubruu.— ffe^  Mercuric  Iodide  \»  a  Bcariet- 
rod  powder,  almost  insoluble  in  water,  but  sparingly  soluble  ia  alcubol. 
It  is  a  powerful  local  irritant,  producing,  ivhen  taken  in  ovordosoa, 
symptoms  and  results  very  similar  to  those  caused  by  corrosive  sab- 
limato.  It  b  much  used  in  tertiary  stfphilis  and  in  syphUitic  rheumatism  ; 
also  to  some  extent  as  a  local  application  in  ZiipuA  Ii  fa  much  more 
active  tlian  the  protiodide,  and  should  bo  administered  as  cautiously 
and  in  the  same  doses  as  corrosive  sublimate. 

The  TJ,S.  Pharmacopoeia  also  recc^oiees  the  following  preparations 
of  mercury : 

The  mercuric  oxide  occurs  in  two  forms,  the  Yellow  and  the  Btd 
Oxuie  (IIydrarovri  Oxiduh  Flavpm,  UrDRARorni  Oxidcm  KtTBRrM). 
Both  are  used  upon  ulcers,  chancres,  etc.,  solely  for  (heir  local  cITocts,  and 
are  stimulant  and  alterative  when  diluted,  mildly  oscharotic  whon  io 
powder.*  From  Uydrargyri  Oxtdura  Flavum  is  made  the  oUate  (Ott- 
atum  Uydrargyri — 20  per  cent.,  U.S.)-  The  Red  PrecipHate  Oittt/iicnt 
(  Unguentum  Uydrargyri  Oxidi  Rubri — 10  per  cent.,  U.S.),  the  Ointment 
of  the  Yeilow  Oxide  (^(/nguentum  Hydrargyri  Oxidi  Flam — 10  per  eenL, 
U.S.),  and  the  Citrine  Ointment  (  Unguentum  Uydrargyri  ^itratis — V  per 
cent.,  U.S.)  very  generally  require  dilution  with  lard,  and  are  much  oaed 
in  chronic  shin-affections,  in  obstinate  conjunctivitis,  in psorophihalmia^  eto. 

Titrpeth  Mineral,  or  Yellow  Mercuric  Subsulphate  (Htdrarotri  Sub- 
tfULPBAS  F1.AVU8,  U.S.),  a  lemon-yellow  powder,  sparingly  soluble  in 
water,  is  a  basic  sesquisulphate  of  the  ileutoxide  of  mercury,  prepared  by 
throwing  the  bisulphate  into  water,  which  causes  it  to  break  up  into  a 
Bupert<u]phate,  whiah  remains  ia  solution,  and  the  salt  in  qucetion, 
which  precipitates.  Turpeth  mineral  has  been  used  as  a  harsh  emetic, 
and  also  as  an  alterative,  but  is  now  rarely  employed.  Ia  crwtp^  ia 
emetic  doses  it  is  still  Tory  highly  esteemed  by  some  pracHtioners,  ood 
has  been  inordinately  praiflcd  by  Dr.  Fordyeo  Barker.     It  is,  howeTcrj 
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a  very  dangerous  remody,  »dco,  if  it  fail  to  vomit,  it  maj  causo  a  fatal 
gastro-cntoritifl,  egp^cially  in  tho  young  child.  Two  cases  of  such  char- 
actor  are  recorded  by  Dr.  A.  ilcPhcdran  (Med.  Neics,  xliii.  C82).  Tho 
dose  as  an  altorativo  is  from  a  quarter  to  half  a  grain ;  as  an  emetic, 
for  a  child  two  years  old,  two  grains  repeated  in  fiflccn  minutea,  if  it 
has  not  operated.  Forty  grains  of  it  (Guy's  Hospital  Reports,  vol.  x., 
3d  aeries)  hare  caused  death  in  the  adult ;  proviso  salivation  came  oo 
in  wx  hours. 

White  Precipitate^  or  Ammoniated  Mercury  (HrDiuaoTBUU  Ammoni- 
ATUM,  U.S.),  is  a  white  complex  powder,  mode  by  precipitating  tho 
bichloride  with  water  of  ammonia.  It  is  used  in  the  form  of  ointment 
(Unguentum  Ilydrargyri  Ammoniati — 10  per  cent,  U.S.)  aa  a  local  appli- 
callon  In  various  Bkin-affwtions. 

lilai-.k  Wash  and  Ydlow  Wa&h,  two  non-officinal  but  favorite  prepa- 
rations, are  respoctively  made  by  the  addition  of  a  drachm  of  calomel 
to  a  pint  of  lime-water,  and  of  half  a  drachm  of  corrosive  sublimato 
to  a  pint  of  lime-water.  They  depend  for  their  virtues  upon  the  Hack 
and  yellow  oxides  of  mercury,  and  are  used  exclusively  as  local  appli* 
cations  to  chancres  and  other  syphilitic  ulcers.  The  yellow  wash  is  much 
tho  more  stimulating  of  tho  two. 


AUBI  ET  SODH  OHLORIDUM.    U.S.— GOLD  AND  SODIUM 

CHLORIDE. 

This  salt  of  gold,  which  may  be  obtained  in  large,  gold  en -yellow, 
prismatic  crystals,  is,  according  to  the  requirements  of  the  U.S.  Phar- 
raacopa'in,  a  slightly  dt'liquescent  powder,  having  an  odorless  but  a 
ealine  and  metallic  taste.    It  is  fVecIy  soluble  iu  water. 

PilvBioLOoiOAL  Action. — The  precise  action  of  tho  preparations  of 
gold  upon  tho  animal  organism  is  not  at  all  understmid,  but  it  is  prob- 
able that  the  soluble  preparations  are  mostly  irritant  poisons,  whihit 
tho  insoluble  preparations  are  either  not  poisonnus  or  else  act  slowly 
upon  the  genorul  system.  It  is  stated  that  gold  and  sodium  chlo- 
ride, in  overdose,  produces  pain,  inflammation,  and  even  ulceration 
of  the  stomach  and  bowels,  and  otherwise  acts  as  a  corrosive  poison. 
The  general  effect  of  gold  preparations,  in  moderate  doses,  is  to  pro- 
duce increased  fulness  and  frequency  of  the  pulse,  and  to  augment  the 
nrine  and  insensible  perspiration,  without  interfering  with  the  appetite 
or  the  regular  action  of  tho  bowels ;  but,  If  the  dose  be  pushed  too  far, 
general  irritation  is  apt  to  be  produced,  inflamninlion  s«izc«  upon  some 
organ^  according  to  the  predisposition  of  tho  individual,  and  fever  is 
developed. 

TBEBAPrmcs. — Although  gold  and  sodium  chloride  has  been  largely 
used  by  cliiiicinns,  its  exact  action,  and  indeed  its  real  value,  is  still  a 
matter  of  doubt.  It  is  believed,  however,  by  many  to  have  a  distinct 
influence  upon  tho  general  nulritioD,  and  especially  upon  the  nutrition 


580 


OENRRAL  REMEDIES. 


of  the  nonrous  system.    The  various  uses  of  it  may  bo  d!scu8»od  qdi 
distinct  hefldings. 

First,  as  a  nerve  ionic. — It  tins  been  used  quite  largely,  especially  by 
gynfiecolo^iist^,  many  of  whom  bolievo  that  it  has  a  spc<-ific  directtoo  to 
the  genital  organs,  in  neurasthenia,  in  hysteria,  in  neuralgia, ^-o»pccio}\y 
in  ovarian  neuralgia  and  in  ovarian  irritation^ — itnd  in  other  condittons 
of  depressed  nerve  power.    It  has  also  been  maoh  used  as  nn  altcratire 
tonic  in  t1io  treatment  of  the  alcohol  habit.     It  is  true  (see  "Alcoboli«m 
and  its  Treatment,"  J.  E.  Usher,  1892)  that  analysis  has  ehown  that 
most,  if  not  all,  of  the  advcrtlaod  gold  nostruraa  for  the  curt-  of  alco- 
holism coutftin  no  gold  in  any  form ;  but  the  most  reliable  obtainabia 
information  indicates  that  at  the  Keeley  Institutes,  so  called,  the  treat- 
moot  consists  chiefly  of  the  adminisl  ration  of  varying  doses  of  the 
gold  and  sodium  chloride,  with  hypodermic  injections  in  the  interim 
(every  three  hours)  of  verj*  minute  doses  of  atropine  and  etrychnine. 
It  i)t  incredible  that  any  medication  can  work  moral  reformation  ;  and 
the  extraordinary  results  which  have  been  Bometimes  achieved  in  the 
Keeley  Institutes  are  balanced  by  numerous  failures,  and  have  probably 
been  only  in  small  part,  if  at  all,  directly  due  to  the  medical  treatment. 
Nevertheless,  in  some  trials  which  I  have  myself  made,  it  did  appear 
that  the  treatment  just  spoken  of,  by  pushing  up  the  nervous  system 
and  biinging  about  a  general  increase  of  nutritive  tone,  aided  porsona 
who  wore  determined  upon  reform.    It  has  seemed  to  me  that  the  gold 
salt  has  some  influence  in  overcoming  ihe  physical  conditions  of  chronic 
alcoholism. 

Seeondly,  as  an  alterative. — ^The  gold  and  sodium  chloride  has  been 
commended  by  various  practitioners  in  scrofula,  advanced  syphilis, 
chronic  rheumatism,  and  in  chronic  iliscitses  of  the  joints.  Professor  Charles 
G.  Stockton  {International  Clinics)  claims  that  it  has  a  special  influ- 
^MCe  upon  the  lithfcmic  and  fatty  degenerations  which  are  prone  to 
'OODur  ill  advanced  middle  life.  Tbo  salt  is  also  employed  with  alleged 
Axooltent  results  in  the  various  spinal  and  cerebral  scleroses.  In  my  own 
■omewhat  limited  cxpcricuco  with  it  I  have  thought  it  in  some  of  these 
coses  to  be  of  sen'icc. 

Administration. — The  gold  and  sodintn  chloride  may  be  given  in 
solution  or  in  pill,  in  doseii  of  one-twultlh  of  a  grain,  increased  to  one- 
sixth  or  even  one-fourth,  three  times  a  day.  It  may  nhw  be  ndmints- 
tored  hypodermically,  pi-oducing  some  pain,  but  usually  no  ?crioua  or 
permanent  local  irritation.  In  many  cases  in  which  it  has  been  u»ed 
the  moral  effect  of  the  hypodermic  injection  is  perhaps  greater  than 
the  direct  influence  of  the  remedy. 


IifSOLrBLE  Gold  Pkeparatioss. — The  oxide,  iodide,  and  other  in- 
soluble preparations  of  <7ci/</  have  been  recommended  as  altcraiivea  io 
scrofula,  sliln-discases,  and  secondary  .syphilis  of  various  forms,  in  dooet 
of  from  one  flfieonth  to  one-tenth  of  a  grain,  three  times  a  day. 
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Iodine  is  %  soft,  fViable,  opaquo  Rubatance,  occurring  in  crystalline 
Hftles  with  a  Remi-motallic  lusiro  and  of  a  bluiab-blnck  color.  ltd  odor 
reeombles  that  of  chlorine;  its  toato  is  hot  and  acrid.  It  is  somewhat 
T«]atile  at  ordinary  temperatures,  but  when  heated  to  2:{7.2''  P.  molte 
and  emita  the  bcautif\il  purple  or  violet  vapor  to  which  it  owes  ita 
nnine,  It  is  freely  soluble  in  glycerin,  alcohol,  and  otherj  but  requires 
five  thousand  times  its  weight  of  water  to  dissolve  it.  With  starch 
it  Btrilcee  a  doop-blue  color,  and  this  tost  is  bo  delicate  that  It  will  indi- 
cate the  presence  of  iodine  in  four  hundred  and  fifty  thousand  times  its 
weight  of  wat«r.  In  testing  animal  liquids,  auch  as  uriue,  for  iodine,  a 
firnall  quantity  of  nitric  acid  should  bo  added  to  insure  its  being  free  in 
the  liquid. 

Fbt8Iou>oical  Aotiok. — Iodine,  when  applied  lo  any  part  of  lh« 
body,  acts  as  a  very  powerful  irrituot,  or,  if  in  highly  concontrat^'d 
fona,  as  a  luild  caustic  The  tincture  stains  the  skin  yellow,  and  causes, 
if  applied  with  sufficient  freedom,  smarting,  some  erythematous  iuflam- 
mation,  and  finally  desquamation.  Its  repeated  application  blisters  and 
destroys  the  cuticle.  Upon  mucous  membranes  Its  action  is  more  in- 
tense than  upon  the  skin. 

When  taken  internally,  a  single  moderate  dose  of  iodine  cauws 
merely  some  gastric  uneasiness  and  a  disagreeublo  metallic  taste  in  the 
mouth  ;  when  larger  aniouuts  are  ingested,  the  gastrio  uneasiness  may 
be  intensiHed  into  violent  vomiting,  with  increased  salivary  flow,  ab 
dominal  pains,  and  oven  purging.  la  sufficient  quantity  It  is  a  poison ; 
although  very  few  deaths  have  been  recorded  as  caused  by  it.  The 
symptoms  produced  by  toxic  doses  taken  into  the  stomach  are  burning 
pain  in  the  oesophagus  and  stomach,  vomiting,  purging,  smaltness  of 
the  pulso,  general  deadly  pallor,  loasening  or  arrost  of  the  iu*inary  se- 
cretion, sometimes  violent  excitement  with  convulsions,  and  collapse. 
Twenty  grains  of  iodine  are  said  to  have  caused  death,  and  two  drachms 
and  a  half  have  be^n  recovered  from.  (For  cases,  see  Woodman  and 
Tidy,  also  Muncfiener  Med.  WochtTttchr.^  Feb.  1887.)  The  vomit  is  yel- 
lowish brown  or,  if  starchy  matters  have  boon  present  in  the  stomach, 
bluish.  The  injection  of  iodine  Into  the  cavities  of  the  body  for  thoni' 
pontic  use  has  several  times  boon  folluwed  by  cyanosis,  thready  pulbc, 
repeated  vomiting  of  matters  containing  iodine,  excussivo  thirst,  sali- 
vation, difficult  urination,  swelling  of  the  eyelids,  laryngeal  pain,  vari- 
ous eruptions  upon  the  skin,  high  fever,  and  albuminuria.  Sudden 
death  may  lake  place  afYer  some  days  from  heart-failure.  A  character- 
istic case  is  that  reported  by  Dr.  E.  Rose  (Nothiut^cl's  Anneimittellehre^ 
Berliu.  1870,  252),  in  which  death  resulted  from  a  large  injection  into  an 
ovarian  cynt.  Very  soon  after  it  was  given,  there  ensued  severe  thirst, 
with  great  drj'ncss  of  the  throat  and  mouth,  and  then  painless  vomit- 
ing of  watery  matters  containing  iodine.    The  whole  surface  became 
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very  pale,  llio  extremities  cyanosod,  the  radial  pu!se  very  frequent,  bol 
ao  Bmall  that  it  could  not  be  counted,  tho  urine  very  scanty,  daik  brown, 
ftnd  rich  in  iodine.  After  a  timo,  reaction  occurrod.  For  threu  tlftys  th« 
vomiting  persisted,  the  pulse  was  very  tVequent,  full  and  haitl,  and  tlw 
cheek  put  on  the  glow  of  high  fever,  but  the  ternporalui-o  did  uol  riac 
above  37.18°  C.  On  the  fourth  day,  exanthematous  blotches,  not  di«- 
Appearing  on  pressure,  appeared  on  the  sUin  and  in  the  inuuth  ;  the 
sputa  became  bloody;  and  menstruation  occurrod,  two  and  a  hnlf  wcek« 
too  soon.  The  urino  remained  scanty,  and  on  the  eighth  day,  when  all 
other  symptoms  save  swelling  of  the  parotids  had  diHappenred,  Btill  fon- 
tained  iodine,  and  was  albuminous.  On  the  tenth  day,  in  the  midst  of 
apparent  convalescence,  the  patient  died  suddenly.  In  a  caee  reported 
by  Dr.  W.  O.  Culpopcr  (Therop.  Gaz.^  vol.  St.,  1888)  two  drachrn*i  of  a 
tincture  uwjd  externally  on  a  child  of  eleven  years  doetroyeU  nil  iho 
skin  fi*om  above  the  knees  to  belnw  the  ankles.  After  twenty-four 
hours  there  developed  headache,  backache,  some  diarrhiea,  vomiting, 
groat  thirst,  constant  desire  to  urinate,  suppression  of  unno,  priapiaim, 
giddiness;  finally  dysentery  without  rise  of  tempemlure,  hiccougb, 
hemorrhage  from  bowels,  great  giddiociis,  and  death  on  the  sixth  day. 

In  the  experiments  of  Jorg  and  liis  pupils,  doses  of  iodine  of  a 
grain  toagrain  and  a  half  gave  rise  to  colicky  pains,  increased  appetite, 
watitry  stools,  an  increased  secretion  of  urine,  malaise,  and  some  head- 
ache. When  the  dose  was  augmented  to  two  grains,  a  diffused  sens* 
of  boat  and  sexual  excitement  were  superadded.  Other  obsorvera  hav* 
noted  this  abnormal  sexual  oxcit«mont,  and  some  have  stated  that  at 
times  it  precedes  atrophy  of  the  mammio  or  of  the  teeticlos.  Profeaaor  > 
8till6  atlirms  that  the  menstrual  flow  may  become  exeossivo,  or  that 
during  pregnancy  abortion  may  be  caused.  Very  large  quantities  of 
iodine  ore  asserted  to  have  been  taken  without  serious  results.  Jub'a 
de  Fontenello  (quoted  by  Stille,  'rherapeuiics,  ii.  731)  tells  of  a  man  who 
took  two  and  a  half  drachms  of  iodine  without  experiencing  any  re- 
markable effects;  and  Magendie  relates  the  case  of  a  child  four  year* 
old  wbo  swallowed  ten  grains  without  serious  cODsoqueuccs.* 

La  the  experiments  of  A.  Ildygea  and  Profossor  Binz  (Arch.f.  Erper. 
Path.  u.  Fharm.,  x.  229,  xiii.  114),  preparations  of  iodine,  iodide  of 
potosaium,  and  iodoform  in  fatal  doses  produced  in  the  lower  animals 
wide-spread  fatty  degenerations. 

If  full  doses  of  iodine  bo  exhibitod  continuously  for  a  length  of 
time,  a  train  of  phenomena  result,  known  ub  lodism.  In  regard  to 
those  thei'o  has  been  a  good  doal  of  dilTorenco  of  opinion  and  state* 
ment,  a  difTcrenco  which  seems  explainable  only  upon  the  lupposition 
that  differont  individuals  are  difTerently  aflTectod  by  the  drug.  Rilliel 
(Trousseau's  report  on  his  memoir,  Bull,  de  VAcad.  Roy.,  xxv.),  who  baa 


*  For  in  olftb«nt«.  i»r«rul  vtudj  of  tb«  Mtioi  of  hrf«  ioi)«  jdmi  of  (odink  niran  iIm 
lower  uitOMJ*,  »*•  Itoffnuimm  mnd  Sdimait^a  Jakrttiarickt,  W9,  Itf, 


ALTERATIVES. 


683 


I 
I 


I 
I 


had  wide  opportunities  and  has  apparently  atudiod  the  subject  very 
closely,  makea  three  fomia  of  Imlic  intoxication:  first,  that  in  which 
the  eymptoma  are  those  of  gastric  irritation  ;  second,  that  cbaracterisod 
by  nervoiu  troubles,  neuralgia,  ringing  in  the  ears,  convulsive  move- 
ments, diftturbod  intellection,  with  coryna,  ophthalmia,  salivation,  vom- 
iting, diarrhcea,  polyuria,  and  cutaneous  eruptiona,  and  in  some  casea 
atrophy  of  the  mamniEe  in  the  female  and  of  the  testicles  in  the  raaloj* 
third,  io<iit:  cachexia,  caused  either  by  iodine  or  iodide  of  potossiura 
continuously  used  for  many  months.  It  is  said  to  be  most  easily  jn- 
dncod  in  goitrous  persons,  and  is  characterized  by  rapid  emaciation, 
oommeneing  mostly  in  the  face,  and  severe  nervous  palpitations  of  the 
heart,  with  excessive  appetite,  which  sometimes  precedes  and  sometimes 
follows  the  loss  of  floah.  So  long  as  the  drug  continues  to  be  taken, 
theiiO  symptoms  continue  to  progress,  and  af^er  a  time  hysteria  or  hypo- 
chondriusis,  with  insomnia,  manifusts  itself  The  goitre,  the  mamnue, 
Bud  the  teeticlcs  waste  away  together ;  but  if  the  medicine  be  suspended 
and  health  gradually  returns,  while  the  abuonual  growth  reappears,  the 
sexual  glands  remuia  wasted.  The  second  form  of  iodism  of  fiilUet, 
in  which  the  nervous  symptoms  are  j>ruminent,  has  been  spoken  of 
by  other  authorltieti-;  and  Brodio  has  especially  noted  diaturbaucos  of 
vision,  aud  paralysis.  In  some  rare  casus  neuralgic  pains  and  other 
disturbances  uf  nerve- functions  have  occurred,  indicating  that  iodine  ia 
capable  of  causing  a  peripheral  neuritis.  "(See  Thfrapeut.  Monaiskefte, 
Bd.  ui^  1838.) 

lodisra  as  I  have  seen  it  after  the  therapeutic  use  of  the  drag  has 
chiefly  consisted  of  aifections  of  the  skin  or  of  the  mucous  membranes 
of  the  nose  and  mouth.  The  symptoms  aro  heavy  pain  over  the  region 
of  the  fVontal  sinus,  coryza,  sore  throat,  ptyatism,  and  an  eruptiuu  upon 
the  skin,  which  ia  usually  an  acne,  but  may  tuko  almost  any  shape. 
In  its  serious  forms  it  becomes  pustular  or  bulla-Uke,  and  may  be  ao* 
companied  with  much  dermatitis,  ulceration,  and  even  very  violent 
constitutional  diflturbanoos.  A  remarkable  iodic  dermatitis  tuboroea 
has  been  noted  by  Besnier,  Duhring,  and  R.  W.  Taylor  (see  Nea  York 
Med,  Jovrn.,  November,  1888).  Iodic  accidents  are  especially  apt  to  be 
severe  when  there  is  kidnoy-diseaaoi  as  in  a  case  reported  by  Dr.  F. 
Wolf  {Berlin.  Klin.  Wochfiwhr.,  1886,  p.  580),  in  which  forty  grains  of 
iodide  of  potAs«titim  given  in  two  days  appear  to  have  produced  death. 
(See  ako  Journ.  Cutan.  and  Vener.  Dis.,  iv. ;  Munchener  Med.  Wochenechr^ 
vols,  xxxiti.  and  xxxiv.) 

Moet  authorities  affirm  that  iodine  and  iodide  of  potassium  produce 
similar  symptoms.  Professor  S6e  {London  Med.  Jieeord,  i.  777)  indeed 
asserta  that  iodine  exists  in  the  blood  only  in  the  form  of  an  alkaline 
iodide,  while  Dr.  II.  Kimmerer  (  Virchoto's  Archiv,  \ix.  467 ;  Ix.  527) 
and  Profcasor  Binz  believe  that  the  iodides  are  decomposed  in  the 


■  for  •  OEM  of  WBitinf  at  lb«  iMliatM,  tM  PhUa.  M*d.  Ttmm,  nL  U.  p.  Sll. 
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LiHBno8  and  act  by  tHe  liberation  of  tbo  iodine.*  I  do  not  think,  hov- 
Dver,  that  those  views  can  be  accepted  aa  completely  establiahed,  and 
the  goueml  profowiionai  belief  i«  that  the  therapeutic  value,  and  con- 
Bcquoutly  the  physiological  action,  of  iodine  and  iodide  of  potaAsitim 
arc  diffyront.  lodino  is  universally  preferred  in  Bcrofulosie,  tho  iodide 
in  rhcumatiBm.  I  have  given  the  ealt  in  enormous  doaea,  and  bare 
eeen  nervous  Bymptoraa  in  only  a  single  case, — a  man  who  recoivod  for 
a  long  time  two  hundred  and  seventy  grains  a  day,  and  who  was  la 
tensely  sloopy  and  fitupid,  presenting  symptoms  exactly  similar  to  Ih 
of  bromism,  including  an  eruption  of  none.  Potassium  iodido  i«  smx 
to  sometimes  produce  sudden  oedema  of  the  glottis,  accompauied  by 
excessive  dyspncea,  and  ending,  unless  tracheotomy  bo  performed,  in 
death  (nine  cases,  Dr.  A.  Groenouw,  Therap.  Monatshefte,  1890). 

Iodine  and  its  salts  are  certainly  absorbed,  entering  into  all  the 
tissues  and  fluids  of  the  body,  and,  contrary  to  the  old  aaaertionii,  evea 
into  serous  and  other  exudates  (see  Dr.  (J.  Leuch,  Centralb.  Klin,  ^td^ 
ld£)0).    The  iodino  is  eliminated  partly  as  an  alkaline  iodide  and  partly 
in  organic  combination  (E.  Hamack,  Berlin.  Klin.  Wochensth.,  1882).    It 
bas  been  found  in  the  secretions  of  tho  skin  (Dr.  R.  W.  Taylor,  Amer. 
Jovrn.  of  St/philoif.  and  Demiitt.,  1873),  and,  according  to  See  (^Mondon 
Med.  Ifei-crd,  i.),  may  exist  in  the  saliva  after  it  has  disappeared  from 
the  urine.    It  probablyescapes  also  to  some  extent  from  tho  intcstinea, 
but  its  chiff  channel  is  thr(^gh  the  kidneys.     Id  a  patient  under  m^ 
care,  taking  daily  three  hundred  and  sixty  grains  of  the  iodide  of 
potassium.  Dr.  John  Marshall  recovered  daily  two  hundred  and  sixty- 
five  grains  from  tho  urine  (see  also  ELJers,  Ann.  de  Dermat.  et  Syph^ 
1890).    Professor  See  states  that  its  elinwoatlan  is  apt  to  be  irregular,  so 
that  tho  drug  may  aceumulale  in  the  system.    Tbe  action  of  the  iodides 
upon  the  circulatiun  has  been  studied  by  various  experimenters  with 
somewhat  contradictory   results.    Rose  {Virchow's  Arch.,  Bd.  xixv.) 
believed  that  tho  iodide  produced  a  vascular  spasm,  but  most  aube*- 
qucnt  observers  have  claimed  dilatation  of  the  small  vcBsels,  and  S^ 
and  Lapicque  {Bull.  Acad.  d.  Med.,  xsii.,  1889)  believe  that  the  iodi<le  of 
potassium  acts  like  digitalis  upon  tho  heart,  but  that  il  also  dilates  the 
vessels,  and  in  this  way  relieves  aneurism,  asthma,  etc.  (see  also  Pierrot, 
Nancy  Thcsix,  310,  ISOtJ).    On  the  other  hand,  Prevost  and  Binot  (ff«pi« 
Med.  Suisse  Rom.,  1890),  have  come  to  the  conclusion,  with  apparent 
correctness,  that  watery  iodic  solutions  slowly  injected  into  tbo  veins 


*  CoDMolt  klta  ProffMO'r  Buohaim  ( Ard.  /,  Krper,  Patk.  «.  Pkarm.,  B<I.  iii.].  Dr.  Dnbil- 
Jftdoaz  (ffaf.  Btld.,  18H3,  zx-  24.)  iava<l  th»t  iuditj*  injoct«d  into  guln««-pl(i  infforing  inta 
moJlgnkat  pmtulo  bu  00  inSueooa  upOD  th«  diteuo,  tv«o  if  Ibo  iojooiiona  be  re]iM4*l  obUI 
th«y  kill  the  ftniiDMl,  mi<I  IhKl  tho  blcxnl  aJso  U  o«  potaoaoiia  u  oTor  to  otbor  cnino^ptft. 
Tbii  \vi  bim  to  bolLoro  tbat  tbo  lodino  «zUu  la  Ibo  blood  Id  &  now  4oiDpound  wbieh  li  not 
MitltU|ilic.  lie  believM  tliii  compound  to  be  Albuminous,  beonuM  ho  b«s  found  tbnt  lodlst 
misod  witb  tnitk  or  ttiburoinnua  lolatinna  looa  dintpp«nr«,  w  that  it  on&Dot  b«  raoogniaod 
b/  tbo  ctunb  t«tt,  uid  Uikt  tbotUj  na«r  tbU  diMpponruico  putr«f>el)an  nto  la. 
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have  no  effcrt  upon  tho  circulation  nnldss  in  overwhelming  amoant; 
neverthi'Io*«  tho  iodide  of  potBMium  injected  into  tho  veins  when  io 
very  feoblo  doeo  causes  (empornry  riao,  but  when  in  largo  do«o  marked 
depreesion  or  the  arterial  pressure.  It  seems  to  me  very  apparent  tliat 
the  artion  of  iodine  and  the  iodides  upon  the  circulation  is  very  feeble, 
and  I'lxrra  a  therapeutic  point  of  view  h&s  no  value. 

Iodine  is  certainly  absorbed  and  is  eliminated  chiefly  by  the  kidneys, 
but  probably  to  a  greater  or  leas  extent  by  all  the  mucoud  membranes ; 
and  I>r.  R  W.Taylor  {American  Journal  of  Syphilography  and  Denna- 
UAogy^  April,  1873)  believes  that  he  obtained  in  a  easo  evidences  of  thu 
I'l-ee  escape  of  the  iodine  throuf^h  the  akin.  Professor  S6e  asserts 
{London  Med.  Record,  i.  757)  that  tho  elimination  takes  place  slowly 
and  intermittently,  so  that  tho  drug  when  given  cootinuouBly  accumu- 
lates in  the  Bystora.  lie  further  statos  that  it  can  be  found  in  tho  naliva 
after  it  has  disappeared  from  the  urine.  The  iodine  seems  to  bo  elimi- 
nated partly  as  an  alkaline  iodide  and  partly  in  organic  combination 
(E.  Hamack,  Berlin.  Klin.  Wochenschr.,  1882,  No.  20). 

During  its  passage  through,  the  kidneys  iodine  undoubtedly  exerts 
an  influence  upon  those  organs,  as  is  shown  by  its  producing  albumi- 
nuria at  times.  It  is  indeed  asserted  that  tt  occuaioiially  cnuROS  a  true 
tubular  nephritis.  The  evidence  as  to  its  ofTcct  upon  the  solids  of  the 
uriao  Is  l>otli  contradictory  and  insufficiont.  U.  Rabutcau*  dieted  him- 
self fur  five  days,  measurml  the  quantity  of  urea  daily  eliminated,  took 
iodine  on  tho  fifth  day,  and  found  a  decided  decrease  in  tho  excretion 
of  urea.  It  is  plain  that  this  experimentation  waa  too  slight  to  be  of 
much  value,  and  Dr.  Hermann  von  Boock  {Zeitsrhrift  fkr  Biologie,  iii. 
393,  1869 ;  Schmidt's  JahrbUcher,  Bd.  cxlv.  p.  U2)  found  that  the  inges- 
tion of  iodine  does  not  increase  notably  tho  elimination  by  the  kidneys 
or  bowels.  On  tho  other  hand,  H.  Bouchanl  (quotod  by  S^e)  declares 
on  his  personal  ciEponQnce  that  iodine  does  incrca&o  tho  daily  elimina- 
tion of  urea,  eflpocinlly  in  diabetic  patients.  Dr.  C.  Handfield  Jones 
{Beale'9  Archives,  i.)  analyzed  the  urine  of  six  patients  taking  large 
doees  of  iodide  of  potassium,  with  tho  following  rcsulte:  first,  water 
increased  in  three  casee  very  much,  in  one  slightly  so,  in  two  dimin- 
ished ;  second,  acidity  increased  in  throo  and  diminished  in  two ;  third, 
urea  increased  in  throe  and  diminished  in  three ;  fourth,  phosphoric 
acid  and  sulphuric  acid  increased  in  four  and  diminished  in  two ;  fiflh, 
chlorine  increased  very  greatly  in  two  cases,  moderately  in  one,  and 
decreased  in  two;  stxtb,  urio  acid  increased  very  greatly  in  two  cases 
and  diminished  in  four.  Dr.  Eugene  I.  Duchesne  {Inavg.  Diis.,  Paris, 
1865)  found  that  the  iodide  of  potaasinm  and  tho  tincture  of  iodine 
Dotably  increased  the  elimination  of  urea,  while  iodide  of  sodium  was 
followed  by  tt  distinct  decrease  of  this  excretion.  All  the  preparations 
of  iodine  used  increased  the  elimination  of  urio  acid.    On  the  other 
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hand,  Dr.  A.  Haig  afEi^s  that  the  iodides  bare  a  marked  eflTect  in 
lessening  tlic  elimiuation  of  uric  actd  and  the  uratce,  oiid  as  a  result 
of  this  diiiiiiiiiib  tbo  arterial  tensiou  (London  Lancet,  i.,  1893). 

Therapeutics. — Aa  an  alterative,  iodino  is  of  especial  value  in  cJironie 
scrofula.     In  thoHO  cashes  in  which  there  is  indolent  cnlar^niont  of  the 
lymphatics,  whit-h  exhibit  no  tondency,  or  hut  little  tendency,  to  sup- 
purate, it  i»  of  tit«pocial  value.    Except  in  very  acute  caaca,  however,  it 
should  .'tlwuvH  be  tnud,  oven  when  the  glands  do  tend  towards  suppu- 
ration, tisjiecially  as  it  exerts  a  very  beneficial  influonco  upon  the  ulcers 
left  after  suppuration.     In  other  forms  of  scrofulous  disease,  in  chronU 
enlaT(jemfnts  of  the  joints,  and  bone-affections  of  such  nature,  iodine  is 
often  of  great  servico.    As  Bcrofulosis  is  generally,  if  not  always,  asso- 
ciated with  lowered  nutrition  and  with  ana'iuin,  cod-liver  oil  and  iron 
in  some  form  should  usually  be  administered  an  adjuvants.    At  the  tiame 
time  that  the  drug  is  exhibited  internnlly  in  these  cases,  its  ointment 
should  bo  fVecIy  applied  to  the  enlarged  and  indurated  glands.     Kxpe- 
rienco  has  demonstrated  the  value  of  iodino  in  goitrf,  whether  of  tb« 
ordinary  variety  or  of  that  known  as  exophthalmic  goitre^  or  Ordtxs's 
disease.    All  tumors  of  the  thyroid  body  are  not  goitre,  however ;  cystio 
degeneration  of  it  is  very  common,  and  is  in  no  wise  benefited  by 
iodine.     It  is  in  simple  hj-pertrophy  of  the  glana  that  iodine  used  in- 
ternally and  applied  externally  over  tlie  tumor  is  beneficial.     During 
the  acute  stage  of  enlargement  tbo  use  of  leeches  is  often  of  great 
benefit,  and  whenever  much  tenderness  exists  should  precede  tbo  oxlii* 
bition  of  the  drug.     In  phthisis,  iodine  sometimes  does  good,  but  only 
In  the  most  chronic  cases;  and  inhalations  of  its  vapors,  as  have  becD 
recommended  by  Piorry,  can  only  be  of  service  by  stimulating  tbo 
bronchial  raucous  membrane  and  the  enrfacos  of  cavities.    When  softoD- 
ing  is  progrosstng  and  the  lung  breaking  down,  iodino  sometimes  ap- 
pears to  hasten  the  process. 

Local  Application. — As  a  simplo  counter-irritant,  iodine  is  very  &»• 
quently  cm]>loyod  when  it  is  desired  to  maintain  a  mild,  persistent  inflo- 
ence,  as  in  chronic  rheumatic  affections  and  somctiuics  in  phthisis.  For 
this  purpose  the  tincture  is  generally  preferred,  and  it  should  be  applied 
freely  once  or  twice  a  day,  or  every  other  day,  according  to  tho  suscepti- 
bility of  the  patient's  skin.  In  various  alTections  of  the  skin,  iodine  has 
been  employed  with  asserted  advantage.  In  erysipelas  of  tho  skin,  very 
beneficial  results  have  been  ascribed  to  its  local  use,  and,  I  think,  with 
Jastice ;  but  great  care  is  necessary  lest  it  be  applied  too  strong.  I 
have  seen  very  serious  results  from  the  doslructioa  by  it  of  tho  akin  in 
this  affection.  If  the  fhll  strength  of  the  tincture  be  used,  it  should 
be  applied  at  first  very  lightly,  and  not  more  than  once  in  the  twenty- 
four  honrs.  In  psoriasis,  in  acne,  in  parasitic  skin-diseases,  it  has  been 
used,  but  holds  only  a  second  rank  among  remedies.  In  a  similar  man- 
ner it  is  employed  in  various  chronic  diseases  of  the  mucous  membranes, 
such  as  oztena,  leucorrhaea,  chronic  cystitis,  chronic  dysentery,  and  scrofu' 
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lovs  opAMa/mjrt,— whenever,  Iq  a  word,  an  altcratiro,  stimulant  action 
is  doairod.  In  cases  of  retraction  of  the  gvmSt  with  consoquont  loosen- 
ing of  tho  tcoth,  Pi-ofeasor  Stills  recommondti  the  applicntion,  with  a 
camcl's-hair  bruah,  after  each  meal,  of  a  watoiy  solution  (gr.  i  to  fSi) 
of  iodine,  the  mouth  being  immediately  afterwards  washed.  The  most 
important  external  use  of  iodine  in  a^  a  resolvent  in  cafics  of  indo- 
lent glandular  hypertrophic  enlargement,  and  where  there  are  large 
watery  exudations,  as  in  aome  forma  of  chronic  pleurigjf  and  of  diseated 
joints. 

Iodine  has  been  very  lai^ely  employed  by  injection  into  serous  cysts, 
as  in  hydrocelf,  for  the  purpose  of  exciting  inflammation  and  causing 
obliteration  of  their  cavity;  but  this  use  of  it  is  purely  surgical,  and 
the  reader  is  referred  to  treatises  upon  such  subjects.  In  chronic 
empyema^  tho  injection  of  iodine  after  free  exit  has  been  given  to  tho 
pus  is  often  of  the  greatest  service.  Tho  solution  in  the  beginning 
should  be  very  weak,  containing  not  more  than  six  grains  each  of  iodine 
and  of  iodide  of  potassium  in  a  pint  of  water;  with  this  the  pleura 
should  be  daily  washed  out,  the  strength  of  tho  solution  being  gradually 
incroa^icd. 

Aduinistkation. — Iodine  is  never  adminitttored  in  solid  form;  nor 
should  the  tincture  be  given  iuternally,  because  the  iodine  is  precipitated 
by  tiie  watery  juices  of  the  stomach.  As  tho  iodide  of  potassium  holds 
the  iodine  in  solution,  this  preparation  may  be  fVocly  diluted  without 
precipitation,  and  may  even  be  used  hypodermically,  as  suggested  by 
Professor  Da  Costn  (^Amer.  Joum.  Mtd.  Sci.,  Jan.  1875),  in  glandular 
enlargements.    The  dose  is  t«n  to  fifteen  drops  well  diluted. 

The  only  preparation  of  iodine  for  internal  use  is  Liquor  Todi  Com- 
positus — Compound  Solution  of  Iodine — LuijoVs  Solution,  U.$.  (lodino,  I 
part ;  Iodide  of  potassium,  2  parts ;  Water,  17  part8),^^lofM),  gtt.  v.  to  xv. 

For  external  use,  there  are  a  tincture  (  Tinctura  lodi,  7  ]>er  cent.,  U,S.) 
and  an  oiTxtment  (  Unguentum  lodi :  Iodine,  4  parts ;  Iodide  of  potassium, 
I  part ;  to  100,  U.S.). 

Iodine  has  been  used  hypclermically,  but  usually  produces  so  much 
local  irritation  as  to  fort»id  its  empluymont ;  but,  according  to  Dr.  A.  O. 
Squicr  (^Med.  JNVtcs,  Ux.,  1S91),  the  following  formula  may  be  so  used 
almost  without  pain:  Eucaly])tol,  thirty-two  minims;  Guniacol,  pure, 
sixteen  minims;  Iodoform,  eight  grains;  Iodine,  four  grains;  Oil  of 
sweet  almonds,  sterilized,  q.s.  ad  one  ounce.  Dose,  ton  to  thirty  minims, 
hypodermically. 


POTA&SII   lOOIDUU— POTASSIUM  lODIDK.    U.8. 

This  salt  occurs  in  whilo  or  colorlosa,  generally  cubic,  crystals,  solu- 
ble in  0.75  part  of  water  and  in  eighteen  parts  of  alcohol.  If  to  its 
solution  star<-h  be  added,  no  bine  color  should  arise,  but  on  the  passage 
of  chlorine  the  characteristic  iodine  reaction  should  take  place,  owing 
to  the  liberaiion  of  the  metalloid  by  the  gas;  or  if  sulphuric  acid  be 
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added,  a  purpio  tint  gradually  appearn,  and  deepens  into  bluo :  a  spon- 
Uoeoua  blue  color  betrays  the  presence  of  the  iodato  of  potaaaium,  a 
harmrul  adulteration.  At  a  dull-red  heat  iodide  of  potasaium  fuses  into 
a  cryetallino  mam  ;  by  a  bright  heat  it  ia  decomposed. 

Phtsioloqioal  Action. — Iodide  of  potaaaitim  inOuences  nutrition 
a  manner  similar  to  iodiuo:  indeed,  most  authorilius  teuch  that  their 
action  is  identical;  yet  in  therapeutics  they  find  a  dilTercnt  range  of 
employment,  and,  1  bcIioTo,  act  difforontly.  Dr.  I.  AVallaco  {^Liverpool 
Med.  and  Surg.  Jtep.,  1371)  has  found  that  the  iodide  lesscna  the  olimi- 
nation  of  lime  salts  tlirough  the  kidneys;  but  hid  analyses  wore  not 
Bofficiently  repeated  to  prove  that  this  is  a  constant  effect.* 

Thebapedtics. — In  certain  forms  of  rheumatism,  iodide  of  potas- 
sium is  of  /i^'cat  value.  In  the  early,  active  eta^s  uf  infiammatory 
rheumatism  it.  h  usoloss;  but  later,  when  the  juint-symptoms  persist 
in  a  subacute  form,  the  iodide  comes  very  well  into  play.  In  au^ 
acute  or  muscular  rheumatism  the  iodide  is  an  efficient  remedy.  Oftoa 
when  the  (<ymptanis  are  very  acute  it  may  bo  advantageously  com- 
bincd  with  the  alkalies,  and  in  lingering  cases,  especially  whore  there 
is  reason  to  suitpoct  a  gouty  taint,  with  colchicum.  In  sciatica^  in  lum. 
bago,  in  rli€umatic  neuralgia  following  exposure  to  cold  or  wot,  as  in 
all  other  forms  of  subacute  rheumatism,  very  much  is  to  be  hoped 
for  from  ita  use.  In  gout  it  is  of  leas  Ber\'ice  than  in  rheumatism,  but 
in  the  chronic  form  of  the  disease,  and  in  the  irre^Iar,  inherited  gout 
which  BO  frequently  appears  aa  neuralgia  or  other  anomalous  affection, 
it  adds  to  the  efiicicncy  of  small  continuous  doses  of  colchicum.  In. 
rheumatic  gout,  or  rfieumatoid  arthritis,  it  should  be  tried ;  although  Utt 
is  to  bo  hoped  for  fVom  its  use.  There  is  a  good  deal  of  clinical  testi' 
mony  as  to  tho  value  of  iodide  of  potassium  given  continuously  between 
the  paroxysms  of  asthma.  This  disorder  appoai-s  at  times  to  bear  a 
close  relation  to  irregular  gout  or  rheumatism,  and  it  is  probably  under 
these  circumstances  that  the  remedy  is  eiticlent  In  tertiary  syphilis, 
including  in  the  term  all  eases  of  syphilitic  bone,  visceral,  or  nervous 
disease,  the  remedy  is  really  of  inestimable  value.  It  must  bo  given 
irccly,  and,  when  there  is  no  cachexia,  may  be  advantageously  com- 
bined with  the  bichloride  of  mercury.  It  is  scarcely  in  placo  here  to 
enumerate  all  the  forms  which  tortiaiy  syphilis  may  assume ;  but  the 
iodide  is  useAil  wherever  the  dyscrasia  has  existed  for  a  longlb  of  time. 

The  iodide  of  potassium  appears  to  have  the  power  of  promoting 
absorption  of  serous  fluids,  and  certainly  is  of  value  in  chronic  plettritit 
with  cltusion,  in  chronic  pericarditis,  and  oven  in  cfironic  hydrocephalus. 

In  aortic  aneurism  largo  doses  of  iodide  of  potassium  with  continuous 
rest  in  the  horizonlal  position  have  been  used  by  Dr.  Balibur  {Edinburgh 
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*  For  ft  rMaarah  Dpoxi  tbo  pbysiologk*!  Mitioa  of  Iftrgc  uqoudU  of  lodlilo  of  |>otaMii 
injected  into  the  blood,  Bee  Ark^iirm  oiu  dcm  f'karmtt.  Labaratar.  t%  MoaliAm,  L  t3S,     At  H 
doM  B«t  feeto  to  iimw  iiiu«ti  light  upon  tbs  tfi«rk}>«utic  om  of  the  irag,  it  b  not  bero  uuijui. 
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.JBUhd.  Joum.t  xiii.,  xiv.,  sv.,  xvi. ;  Sritiah  Med.  Jbarn.,  1874,  i.  112)  with 

isults  thai  warrant  a  further  trial.     Dr.  T.  8.  Shaq^o  has  claimed  sue- 

from  il8  employment  in  cbronio  Bright'e  d'soase  {^Amer.jQum.  Med. 

.^Sfci.,  Jan.  1876). 

^B  In  various  chronic  mfi*illic  poisonings  tho  iodido  of  potassium  ia  of 

HKreat  Bcn-ice.    "With  both  lead  and  mercury  it  forma  double  nalts,  which 

^^nre  soluble,  and  there  ia  rory  good  reason  for  bolioving  that  tho  forma 

ft,ion  of  tbotio  Baits  takes  place  in  the  economy,  and  that  tho  motnl  which 

has  been  lying  in  an  insoluble  condition  in  tho  rariotis  tissticfi  i-^  taken 

»jp   and  excroted.     Severe  aaliration  and   uloerativo  stoniatilis  have 

^otnotimoa  resulted  fVom  tho  nno  of  the  potaseiuTit  salt  in  those  who 

ftiad   provioualy  taken  largo  qtiantttiea  of  mercury;*  and  in  Melson'a 

^arporimenta,  dogs  to  which  insoluble  preparatlonB  of  mercury  had  pro- 

"^ionsly  been  given  without  the  induction  of  severe  eyinptoms  after- 

"^ararda  died  under  tho  action  of  the  iodide,  the  mercurj'  also  having 

cippoarod  in  their  urine.    Tho  experiments  of  Mayenqoo  and  Borgeret, 

«]uotcd    in   the  article  on   Mcrcuiy,   afford  Btriking  confirmation  of 

"ftlxeeo  facts,  and  seem  to  render  tho  evidence  in-eaifitiblo  that  the  iodide 

^■ciuea  caaao  the  elimination  of  mercury.     lu  regard  to  lead,  the  n 

^ksearches  of  Drs.  Parkea,   Goolden,  Swift,  Melherbe,  Sieveking,|  and 

V^liii~»hall  (Thernp,  Gaz.^  Feb.  1888)  have  shown  that  very  fi-cquontly 

a  n   caacs  of  chronic  load-poisoning  tho  exhibition  of  iodide  of  potas- 

^inm  causes  tho  appearance  of  lead  in  tho  urine.    This  chemical  cvi- 

«j3oiice  ia  abundantly  corroborated  by  t-Unical  expericuco,  so  that  in  all 

<:;aeea  of  chronic  metallic  poisoning  the  persistent  uao  of  tho  iodido  of 

^■potassium  should  bo  tried. 

y  Ad«isI8tratiox. — The  ordinary  dose  is  ten  grains  three  times  a  day  \ 

l>ut  much  larger  quantities  may  often  be  given  with  impunity,  and,  id 
mntomal  syphilitic  affections,  may  be  necessarj'.  In  the  latter  class  of 
cJlisooftCA,  the  best  plan  is  to  begin  with  twenty  grains  three  times  a  day, 
Zand  rapidly  to  increase  the  amount  uniil  drachm  doses  are  reached,  or 
"Crontal  pain  or  other  symptom  of  iodisra  produced.  Tho  best  substance 
ibr  disguising  the  very  disagreeable  taste  of  tho  drug  is  the  compound 
eyriip  of  sai-saparilla.  Vng\x«ntum  Potnssii  lodidi,  U.S.,  contains  twelve 
^er  cent,  of  the  iodide. 


TfiQCOR  Abseni  et  IIydrarotri  Iodidi,  \J.S.^ Solution  of  Arsenic 
^xnd  Mercuric  Iodide  contains  one  per  cent,  each  of  the  iodide  of  arsenic 
^nd  the  red  iodide  of  mercury.  It  was  originally  suggested  by  a  sur> 
^y«on  of  Dublin,  by  whoso  name  it  ia  very  generally  known.  Donovan's 
^Solution  is  a  powerful  alterative,  used  chiefly  in  very  obstinate  chronio 
^<:aly  skin-diseases,  when  tho  local  action  is  of  a  very  low  grade,  and 
i  XI  chrome  rheumatism.    It  ia  an  exceedingly  active  preparation,  very 


*  8m  Df.  Cudi,  Bril.  and  For.  Xtdito-Chir.  Rtv.,  x).  303,  for  n  sirlkins  4W*. 
t  Sm  SUUt'a  TKnap,ntitM,  rv\.  U.  p.  73&,  BI«Q«hartl  k  t.M,  1841. 
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capable  of  acting  as  a  corrosive  poison,  and  when  administered  a  Ittti 
too  A'cely  is  said  eomctimoa  to  eauao  salivation.     When  a]tpliu<l  Io<.-allyJ 
it  acts  at)  n  viulcnl  irritant.    The  do»o  of  it  ib  Stqux  tbrev  to  lun  drupi 
well  diluted. 

AMMONrr  lOmDUM— AMMONIUM  IODIDE.  IT.S. 
Ammonium  iodide  occurs  in  minnto,  cotorless,  cubical  crj-stnis,  or  aa 
a  white  grnnulnr  powder,  hygroscopiCj  without  odor  when  colorless,  on 
exposure  becoming  yellowish,  and  emitting  a  tliglst  odor  of  iodine,  and 
baring  a  sharp,  saline  taste.  .Ammonium  iodide  resembles  closely,  ia 
its  action,  iodine  and  potassium  iodide,  and  has  been  employed,  both 
externally  and  internally,  as  a  resolvent  in  secondary  9i/phiti$,  chronic 
rheumatism,  incipient  pMhisis,  and  in  a  variety  of  forms  of  scro/uloui 
disorder,  attended  with  glandular  enlargemeDts.  The  ointment  (3b6  to 
3i  to  Ji)  has  been  used  in  lepra,  psoriasis,  scrofulous  (jUindu,  etc.  Aa  the 
iodide  is  docnrnposed  by  the  air,  the  ointment  should  be  kept  in  well- 
stopped  bottles.  For  tntcriiul  use  the  dose  of  ammoninm  iodide  is  fVoro 
three  to  ten  grains,  in  dilute  solution. 

STRONTir  lODIDUM— STRONTTOM  lODIDK.  U.S. 
Strontium  iodide  occurs  in  colorless,  transparent,  hexagonal  plates, 
odorless,  and  having  a  bitterish,  saline  taste.  It  is  deliquescent,  and 
on  exposure  to  air  and  light  becomes  yellow.  Tt  is  soluble  in  0.6  part 
of  water  at  15°  C.  (5!!''  F.),  and  in  027  part  of  boiling  water.  This 
salt  has  been  brought  forward  as  a  means  of  obtaining  the  altorativo 
influence  of  an  iodide  without  causing  irritation  of  the  intestinal  tract 
or  depression  of  the  general  nutrition.  It  contains  about  56.5  per  cent, 
of  iodine,  and,  although  its  actual  value  has  scarcely  as  yet  been  made 
out,  maj  be  substituted  for  potassium  iodide  in  various  discasca.  The 
dose  is  from  five  to  ton  grains,  increased  pro  re  nnta.  It  ia  best  adminid- 
torod  in  solution. 

lODOFORMTTM— IODOFORM.    TT.S. 

This  substance  was  discovered  by  Scrtdlas  in  1822,  and  wm  intro- 
duced as  a  remedy  by  Dr.  Glover  in  1837,  but  did  not  become  officinal 
until  the  1880  revision  of  the  U.S.  Pharmacopceia.  It  occurs  as  small, 
pearly-yellow  crystals,  having  a  strong,  persistent,  saffron-liko 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  in  other. 

Fbtsioloqical  Action. — According  to  M.  Maitre,  whoa  taken 
man  in  doses  of  five  or  six  grains  iodoform  causes  no  notable  symptotna, 
but  two  hours  aAer  tho  drug  bos  been  ingested,  iodine  can  be  found  in 
the  urine.  The  extensive  fiurgical  use  of  iodoform  has  led  to  a  number 
of  poisoningH  by  it.  The  symptoms  are  variously  described,  and  it  is 
almost  certain  that  in  some  casus  they  have  been  due  to  tho  wound  and 
not  to  the  dressing.  Thoy  may  be  preceded  by  general  malaise  for  a 
day,  and  then  suddenly  burst  forth  (case,  Datisch.  Med,  WocHenschT^  \x, 
443).     In  the  most  characteristic  and  severe  class  of  cases  tho  phe- 
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Domena  ruaemble  somowhnt  those  of  meningitis,  and  may  bo  $omnolenoe, 
deepening  into  stupor,  with  contructeii  motionless  ptipila,  orrostlessnoss, 
ending  in  active  dolinum,  in  either  case  the  temperature  being  normat 
and  the  pulse  exceedingly  rapid.  A  peculiarity  of  these  cases  seems  to 
be  that  death  usually  follows,  although  the  symptoms  hare  developed 
abniptly  and  the  dressings  have  been  removed  at  once.  Dr.  Sohede. 
of  Hamburg,  desoribes  six  classes  of  cases,  his  sixth  form  being  that 
jtist  spokon  of.  1.  High  fever,  without  other  phonomena.  3.  Fever, 
with  mild  gastro-intesttnal  irritation,  depression  of  spirits,  and  rapid 
pulses  recovery  almost  invariable.  3.  Very  rapid,  sort  poise,  150-180, 
no  fever;  great  danger.  4.  Very  rapid  pulso,  with  high  fovor;  death 
atniost  invariable.  5.  After  severe  operations,  rapid  collapse  and  death. 
A  form  of  poisoning  with  melancholia,  dilated  pupils,  and  hallucinations 
is  also  described.  A  roseola-liko  dark-red  eruption  has  been  noted  in 
some  cases  of  poisoning,  and  even  when  the  ronstitulional  symptoms 
are  vary  slight  there  may  bo  an  extensive  erythema.  (Cuses,  Intern. 
Cong.  Copenhagcny  IS&i,  Sect.  Dermatol.,  p.  118.)  In  some  cases  of 
iodoform-poisonJDg  convalesccncu  has  been  very  prot racted,  the  patient 
remaining  in  a  condition  of  unconsciousness  or  semi-t-onncionsncss  for 
some  days,  with  complete  loss  of  memory  and  some  evidences  of  men- 
tal disturbance.  On  account  of  the  indetiniteness  of  the  symptoms 
of  iodoform-poisoning  great  importance  attache's  to  any  positive  moans 
of  recognizing  the  nature  of  the  illnens.  M.  Burlureaux  affirms  that  if 
a  piece  of  silver  be  placed  in  the  mouth  of  a  person  sufTc'ring  fVom 
iodoform-intoxication,  the  taste  of  garlic  will  be  immediately  perceived, 
and  that  if  some  of  the  saliva  be  mixed  with  calomel,  a  canary-ycdlow 
precipitate  of  mercurial  iodkle  will  bo  obtained.  These  tests  at  most 
prove  only  that  the  patient  is  under  the  influence  of  some  compound 
of  iodine. 

The  action  of  iodoform  upon  the  lower  animals  has  boon  investigated 
by  a  number  of  obeorvora,  but  to  complelo  our  knowledge  further  re- 
searches are  necessary.  Tho  s3'raptoms  in  the  fh)g  are  said  to  bo  mus- 
cular relaxation  with  somuUmes,  at  a  later  stage,  convulsive  movements. 
In  the  higher  animals  large  but  non-toxic  doses  produce  symptoms  of 
intoxication,  tottering,  weakness,  and  loss  of  appetite,  but  no  vomiting ; 
fatal  doses  cause  antestheeia,  narcosis,  convulsions,  with  violent  opis- 
thotonos, hurried  or  irregular  breathing,  slow,  feeble  pulse,  and  finally 
death.  A.  Hoyges  found  that  in  dogs  and  cats  toxic  doses  caused 
deep  sleep  without  loss  of  reflex  activity,  but  that  in  rabbits  no  sleep 
resulted  (^Arck.  f.  Erper.  Pathol,  u.  Pharm.,  x.  405).  Very  frequently 
aAor  these  large  doses,  especially  when  the}'  are  repeated,  there  is  grvat 
gastro-intestinal  disturbance,  as  is  shown  by  vomiting,  diarrhea,  and 
dysenterj',  with  bloody  discharges.  The  action  of  the  drug  upon  tho 
circulation  has  been  especially  studied  by  M.  Rummo  {Arch,  de  Physiol. 
Xorm.  et  Pathol.,  1883,  144).  He  finds  that  in  the  Ctog  tho  rate  of  the 
cardiac  pulsations  is  lessened,  and  for  a  time  the  energy  of  the  ventriu- 


OEHfERAL  REMEDIES. 


niar  cystolo  13  increased,  but  afterwards  tho  pulsations  become  fooblr^ 
and  finally  tho  heart  is  arrested  in  diastole;  the  contractions  cannot  bo 
ro-ostablisbcd  by  the  use  of  atropine.  In  the  mammal,  tho  rate  of  ibo 
pulHO  Is  decreased,  and  after  omall  doses  the  arterial  pressure  at  first 
incrca.-»cd.  By  largo  doses  tho  prcssufo  is  much  diminiabed.  Soctian 
of  tho  pnoumoKAstrica  does  not  afToet  the  cardiac  action  of  the  drug. 
}&.  Kummo  finds  that  iodoform  acts  first  upon  tho  norvc-ccnlrea.  and 
finally  upon  the  trunks  of  tho  nerves  and  upon  the  muscles.  JLfiet 
rcry  large  doses  there  is  albuminuria  and  even  hfematuria. 

Aflor  death  fham  iodoform  a  very  iride-HprcAd  fatty  dogoneration  H 
to  be  found.  This  change  appears  to  commence  in  the  liver  and  rapidly  10 
involvoall  tissues  of  tho  body.  M.  T\o\i^\\i^{Tk^M  dc  Montprllier,  1872) 
states  that  there  is  a  very  distinct  alferation  of  iho  blood-cf>q>u8cJe«. 

By  the  atimontary  canal  Iodoform  is  absorbed  very  slowly;  from 
wounds  it  is  taken  up  with  comparative  ft-oodom.  ZcUer  believes 
{Zfitschri/t  fur  Physiolog.  Chemte,  viii.  70)  thai  there  is  always  an  albu- 
minous compound  of  iodine  formed  at  tho  scat  of  absorption.  The 
iodine  escapee  f>om  the  body  by  all  tho  secretions  as  well  as  by  the 
breath,  parliuUy  as  an  iodido,  partially  as  an  iodato,  and  partially  in 
the  form  of  a  now  organic  compound  of  iodine.*  According  to  the 
rcsoarchos  of  M.  Rummo,  the  elimination  of  iodine  corarooncoe  within 
one  hour  after  tho  stomachic  ingostion  of  tho  iodoform,  and  gooe  on  so 
slowly  that  tho  haloid  can  bo  found  in  the  urine  throe  days  later. 

It  is  probable,  as  Proft^ssor  Bins  teaches,  that  iodoform  acts  by 
liberating  iodine  in  contact  with  tho  tissues,  since  MooUer  has  found 
that  the  ioJatea  and  iodic  acid  cause  similar  symptoms  (Tnaug.  Dii$^ 
Bonn,  1877),  and  Br.  Schwerin  has  shown  that  mcthyliodide  ia  alwi 
anajsthctic  and  hypnotic  (Centralbt.  f.  Med.  Wtssensch.,  1884,  H6). 

When  iodoform  is  applied  in  strong  solution,  or  In  substance,  i 
acta  as  a  very  powerful  local  anssthotic.     Thus^  a  suppueitory  oontaio- 
ing  it,  if  introduced  Into  the  rectum,  will  so  benumb  the  part^  thai 
defecation  may  take  place  without  the  porson  or  animal  being  a 
of  it. 

ToEBAPEUTics. — lodoform  has  been  used  internally  as  an  alterative 
and  analgesic  in  syphilitic  rheunvtiism  and  night-pains,  and  in  other  fonr^ 
of  neuralgia.  Dr.  Stiles  Kennedy  highly  commends  it  {Med.  and  Surg. 
Rep.,  Jan.  1870,  p.  50),  and  Lazansky  finds  it  very  useAil  in  some  case* 
{Centralbl.  f.  Chirurgie,  1876,  219),  but  that  it  fails  in  others;  ho  gives 
ninety  grains  a  day.  Dr.  J.  Moleschott  {Lond.  Med.  Record^  Nov.  1878) 
praises  it  most  highly  as  an  absorbcfocient,  affirming  that  by  its  use  he 
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*  For  M  Impartant  bibU4>gra.ph7,  u«  Uie  )>*pcr  of  M.  Rummo.  For  dat^ib  *»  \a  elirnlB*- 
tifln  >ad  diMuuioo  of  n)«thodi  of  fludliig  the  iodiac  In  Iho  urine,  oooftilt  Jobwtnei  QraadlBT, 
Sthmiitt'a  Jakrh.,  eoll.  iSi;  ProfMaor  Uftmuk,  A«r/rfi.  Klim.  WoelintKkr^  1S83,  No.  47, 
atto  Ztil:  f.  Phyt!^!.  CStm.,  vlU.  US,  1884;  A.  Z«Uer,  Arel.  f.  KHm.  CUr.,  xsriii.  »0;  J>r. 
B.  Bmaniftaa,  Schmidt'*  Jakrb.,  ooii.  ^M  J  V«r\a»df.  DtitUeh.  Ottell.  /.  <^4mim,  BwUa,  16S3, 
I'.SIS. 
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has  obtained  absorption  of  varioua  lytnphatio  tumors,  plourilic,  ptiri< 
cardiac,  and  other  effhdions,  and  has  even  ciirwd  acute  kydrocrphafaa  and 
Uu/cirmia.  Ho  reliwi  especially  upon  ila  external  employment  in  tUo 
form  of  a  collodion  (1  part  of  iodoform,  15  of  elastic  collodion).  As 
Boon  as  the  collodion  has  dried,  ho  covers  it  with  &  film  of  solution  of 
gntta  poniha.  Dr.  Von  Hoffor  haa  used  it  bypoderinically  (ibreo  to 
five  grains  a  day)  in  Byphilia,  and  asserts  that  so  employed  it  greatly 
Increases  the  number  of  the  rod  corpuscles.  Pr.  E.  Thomaun  also  bears 
testimony  to  the  valno  of  these  hypodermic  injoctions  in  secondary 
syphilis  {dntralbl  f.  Mfd.  Wissm.,  Oct.  1881).  Iodoform,  however,  baa 
not  oome  into  general  use  as  an  internal  medicine,  and,  in  the  oxtonsiva 
irinls  made  with  it  at  the  Pbiladclpbia  llospilal,  has  failed  to  Buatain 
its  tirst  reputation  in  syphilitic  disorders. 

Whatever  position  iodoform  may  finally  acquire  as  an  internal  retn- 

r,  thcro  can  bo  no  question  as  to  ita  value  when  employed  locally. 

is  useful  in  cases  of  painHil  ulcers,  even  when  they  are  cancerous* 
serving  to  alleviate  pain  and  to  promote  cicatrization.  At  flriit  era* 
ployed  especially  in  ByphUiUc  affectiong,  it  is  now  found  to  act  equally 
well  in  indolent  le^-ulcers,  in  btirns,'\  and  other  non-specific  nbnwio?i«, 
and  is  thought  to  he  not  only  a  local  aniesthetio,  but  also  a  decided 
Btimutimt  to  nutrition.  Within  the  last  few  years  it  has  been  very  freely 
employed  as  an  antiseptic  dressing  to  utounds,  and  the  testimony  is  so 
Btron>;  that  it  is  ditHcult  to  avoid  believing  that  it  is  one  of  the  most 
reliable  of  the  antiseptics.  U  is,  howevorj  affirmed  to  have  no  power  in 
preventing  erysipolas,  and  used  freely  is  very  dangerous  to  the  patients. 
It  is  employed  either  in  the  form  of  [wwder  dusted  in  the  wound,  or  oa 
dreesiogs  eaturaUHl  with  it,  the  first  method  being  ut  once  the  more 
efTootire  and  the  more  dangerous.  The  quantity  required  to  take  life 
is  uncertain.  Dr.  Langcnstein  attributes  a  death  to  four  grammes 
(Wifn.M€d.  Wochrnschr.,  1882,  xxxii.  1051).  The  cause  of  death  seems, 
however,  doubtful.  Dr.  Caomy  reports  death  from  six  grammas,  not 
doubtful  (Ibid.,  p.  180). 

In  1886,  F&rst  described  fViruncuIar  and  ecEematons  inflammation 
produced  by  the  contact  of  iodoform  with  theslon.  Dr.  Krovet  (^7*herap, 
Monatsch.,  ii.,  1888)  affirms  that  this  irritation  can  bo  rapidly  relieved 
by  momentary  applications  of  very  hot  water  to  the  part. 

•  Coisalt  pap«n  bj  Dr.  Q.  VKIkcr  (B^lUtin  rf«  Tkirupnti^t,  t.  IzxUL,  Dm.  184(7)  uU 
Dr.  F(r^l  {IHd^  U  Ixslv.,  Maj,  ISAS).  Tbo  aargloKl  rcMlsr  niijr  ooniult  with  k^ruitAc* 
lb*  fi)1lowlog  addUiaiiftl  rvftreacM:  Corrt»p..Btait  f.  5eAw«u.  AtrU.,  IS82,  xii.  ft09;  Dt^tick. 
Utd.  ItVAraMAr^  B«rliD.  18S}.  tUL  1 48 ;  C»nlratkl,/.  Ckirmryim,  rlil.  Hi,  is.,  tu- otu  papora ; 
y<Hir>.  MiJ.  ttt  nuHtmux,  xi.29Si  Allgtm.  Win,  Mtd.  ;•«»■;,  1881,  XZrL.  4&A|  Wint.  Mtd. 
Pr*»*e.  1883,  xxUl.  SOI. 

f  Darn;  lr*almtnt  o/,— Al  »  dltevatioB  nf  lli«  TnlereMloiiBl  Coagrou  or  Dtraatology,  \a 
tSSO,  the  eonoluRion  wu  rMuihed  Ibai  tb*  bMt  ireaicneiit  of  bami  In  tho  beginning  ti  to  out 
tlia  boll*,  wuh  tb«  |>art  wtth  *  rcr;  wmk  lolulion  of  nil,  antl  lb«n  drwa  atilk  iailufariB 
gaata,  or  a  pooiBile  of  iodufuroi,  and  cover  with  oil-tllk.  la  (h«  later  iUem.  aftar  tb«  i*para- 
UdD  of  th«  cachar*,  »«oordlag  to  Hobm,  lodoTonu  r«turd«  cioatriaatioa,  vblbl  ■  ono-  or  tw»- 
p«r-«ont.  Relation  of  roaoroUt  kuUai  •pitlMUitin  fonnarlun. 
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The  good  roaults  which  havo  followed  the  surgical  urq  of  iodororm 
OS  an  anlisoptio  dressing  havo  led  to  a  serieis  of  investigations  rta  to  iU 
oc-tiOQ  on  tho  lower  organisHia,  with  results  which  are  apparently  at 
variuace  with  previous  surgical   toachiiiga.     In  Noromber,  ISSti,  De 
Euytcr  onnouncod  at  a  meeting  of  tho  Berlin  Surgical  Society  that 
the  powder  of  iodoform  ha-i  little  or  no  eft'oct  in  provonting  tha  dorel- 
opmcat  of  bacteria,  and  that  when  it  is  mixed  with  rapidlv-infectivo 
bacteria,  liUo  those  of  anthrax,  it  docs  not  sensibly  iniluence  tho  dorolop 
mcnt  of  the  disease  which  is  caased  by  inoculation  with  tho  mixturo 
This  has  been  conflrmod  oxpori  men  tally  by  Dr.  Kronacher  (^VuneAowE^^ 
Med.  Wochenschr.,  1887,  xxxiv.  54G),  who  employed  the  bacteria  oferjralp^^f 
elas  and  uf  anthrax ;  also  by  P.  Baumgarton*  {Berlin,  Klin.  WochenscAr.), 
who  further  found  that  iodoform  powder  mixed  with  the  tubercular  bacil- 
lus in  cxUtivating  apparatus  did  not  provont  its  ordinary  dovclopment* 
and  that  tho  bacillus  mi:£od  with  iodoform  powder  when  introduced 
into  guinea-pigs  and  rabbits  produced  rapid  tubereuloais ;  also  by  Dr. 
Lubbcrl  iForiachrUte  der  Med.,  v.  313),  with  the  Staphylococcus  pj-o- 
gODOB ;  also  by  Drs.  Chr.  Ueyn  and  Thorkil  Drovsing  {Fortachrittc  der 
Med.,  T,  33),  who  found  that  iodoform  has  no  iiifluouco  upon  tho  de- 
velopment of  Staphylocoocua  pyogenes  or  of  tho  coccus  of  pneumonia 
or  of  tho  Bacillus  subtilis  and  other  organisms,  and  conclude  that  it 
is  not  ocly  worthless  as  an  antiseptic  but  may  oven  be  the  means  of 
CArrying  the  septic  organisms  into  the  system  ;  also  by  Dr.  Joban  O 
(JWsft  Ma^azin  for  Zegevidensk.,  1886),  with  various  bacterial  orga 
isms ;  also  by  Konigo  ( Therap.  Monatshcfte^  April,  1887).    On  the  ot 
hand,  Dr.  11.  Sattler  {Fortschritti  der  Mad.,  v.  362),  in  bis  experiments, 
found  tbat  when  he  imprognatod  threads  with  iodoform  and  micro- 
organisms and  then  placed  them  tn  culture-apparatus,  the  iodoform  had 
a  very  distinct  effect  in  checking  tho  dcvolopmont  of  tho  baclvria,  and 
Do  Huyter  states  that  if  instead  of  using  the  iodoform  ponder  he 
eniplo3'ed  an  ethereal  solution  in  which  docomposltion  of  the  iodoform 
bad  alrofiiiy  commenced,  there  was  a  distinct  effect  upon  tho  org&nis: 
In  a  further  scries  of  experiments  De  Huyter  showed  that  iodofonn  k 
decomposed  by  blood,  serum,  and  other  organic  fluids  in  which  micro- 
organisms are  growing,  and  apparently  proved  that  the  decompoaitioa 
is  pniduced   by  the  plunmiuus  Ucvciopvd   by  the  growing  organismft- 
These  general  rasults  have  been  abundantly  confirmed  :t  iho  aoltaeptte 
properties  of  iodoform  depend  upon  its  decomposition,  and  its  action 
is  most  favorable  when  the  processes  of  fermentation  and  of  chemical 
activity  are  roost  energetic. 

The  clinical  results  achieved  by  surgeons  arc  so  concordant  and  so 
decided  tbat  tho  practical  value  of  iodoform  in  the  treatment  of  wounda 

*  A  eurioQi  fact  mwAt  out  bjr  Biuuigsrtao  »■>  that  rnbliag  the  b*alliu  of  uthrmx  wiUi 
>nj  hmrJ  puwder  iip[iitrentlj  ntecliKaloalljr  kllln  Ihs  (irganlsin. 

f  Seo  «t[i«olkJty  Nclwec  ( I'tVcAov'*  AixMv,  DJ.  ex.),  Sohoinr  ( IVim.  M«d.  PttMm, 
1SS7),  Uid  Kunts  (BtiuUgt  Palk.  Anal.  m.  Phgtialog^  ISftS,  IL). 
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and  alccre  muxt  bo  conaidcrud  eMlnblbfaed.  It  ie  possiblu  that  ii  i^iirt 
of  tho  good  iiinucricu  of  ihu  iodoform  Ih  diiu  to  u  Kpecil^c  t'lTec'l  upon 
the  tinaUM  of  thu  M'oundBt.  Furtliur,  the  powdur  of  iodoform  may  have 
A  very  diHtinot  protecting  powur  both  muchatiioalty  and  by  tito  dr3'iioK« 
of  tho  wouiiil  which  it  inaiiit-iin!*,  iho  diwharges  from  the  wound  being 
tho  cAjweial  soil  in  which  tho  bacteria  develop.  In  tubercular  disenseii 
iodoform  Appoara  to  exert  a  direct  inflimnce  upon  the  bacilli,  Kanjr 
clinicians  bcur  strong  toettmouy  to  thu  ofToct  of  iodoform  on  lub4jrcutar 
nlcers  of  ibo  larynx  and  olbcr organs.  Profeasor Bruns  {  Therap.  Monat$- 
hrfte^  May,  1SS7)  rebates  iifty-four  cases  of  cold  tulwrculur  absccsHes 
treated  by  ovacuation  through  aspiration  and  a  eubi^oqucnt  injection  of 
a  ton-{>or-cont.  mixture  of  iodoform,  glycerin,  and  alcohol,  with  closure 
of  the  orifice  made  by  the  needle  by  mcan.1  of  tho  iodoform  collodion. 
Of  fifty-four  such  cases  forty  were  healed,— many  of  them  as  the  re- 
sult of  a  single  injection.  For  the  purposes  of  study,  some  of  the 
abscesses  wore  opened,  and  tubercular  bacilli  were  found  abundant  in 
their  walls.  According  to  Profoasor  Bruns,  the  firet  change  which 
results  f^m  tho  iodoform  is  the  disappearance  of  the  tubercular  bacilli 
and  tho  appearance  of  norinnl  granular  tissues.  The  value  of  iodoform 
as  a  local  application  in  surgical  tuberculosis  seems  to  be  firmly  estab- 
lished. In  the  troatmont  of  tubercular  atace$$f«,  in  tubtfrculnr  empyema^ 
in  tnb^rcuhir  joints,  in  non-suppurating  tuberculous  ginndg,  and  even  in 
tuberadous  peritonitis,  rumoTOus  cures  have  been  reported.  That  tho 
Iodoform  has  a  specific  influence  upon  tho  tubercular  organism  would 
fioom  to  follow  fi'om  the  csi>criincnts  of  Goseelin,  of  Caen,  who  found 
that  guinea-pigs  ^turatcd  with  iodoform  are  incapable  of  contracting 
tuberculosis.  The  manner  of  application  varies  with  different  surgcous. 
Ycrneuil,  who  has  hail  an  ononnous  o?^periouco,  prefers,  in  the  treat* 
mciit  of  abscesses,  tuberculous  glands,  and  in  most  other  cases,  the 
injection  of  a  five-per-ceul.  ethereal  solution.  Others  prefer  glycerin 
as  a  menstruum,  especially  in  empyema  ;  whilst  others,  particularly  in 
peritonitis,  dust  tlie  dry  powder  over  tho  portion  wbicli  has  been  laid 
open. 

Administtiation. — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment  ( Cnguentum  Jadoformi — 10  per  cent.,  VS.).  Wbco 
there  is  a  great  deal  of  pain,  e-tpecially  if  there  be  much  dis<  barge,  the 
powder  may  be  proferi-cd,  In  my  opinion  not  more  than  half  u  drachm 
of  iodoform  i^boiild  be  ordinarily  applied  to  a  wound,  nllbough  in  oases 
of  tuberculosis  the  surgeon  is  more  than  warranted  in  taking  the  risk 
of  larger  amounts.  Vcrtiouil  injects  at  one  sitting  never  more  than 
seventj'-five  grains  of  the  iodoform.  In  uterine  cancer,  in  painful  hcmor- 
rhoids,  cacao  butter  suppositories,  containing  fVom  five  to  ton  grains  of 
tho  drug,  may  be  employed.  Owing  to  tho  bad  odor  of  the  drug,  its 
application  about  the  mouih  and  throat  is  ot^en  objected  to,  Aeconl- 
iog  to  I»r.  Lewis  Elsbcrg  {Phila.  M<-d.  Times,  Oct.  I,  IS73,  vol.  iv.  p.  4), 
if  to  fotir  parts  of  absolute  ether  one  part  of  crystallized  iodoform  be 


added,  and  the  whole  ehakcD  in  a  red  gliiss  flnsk,  a  solation  is  obtained 
of  Huffiticnt  strength  for  effectual  use  in  diseoees  of  the  mouth,  and 
freo  from  odor  other  than  that  of  ether.  Olive  oil,  eaturuted  with 
camphor,  ia  said  to  dissolve  six  per  cent,  of  iodoform,  and  is  preferred 
by  some  surj^cona. 

In  iodoform-po ironing  there  is  no  trentment  other  than  meeting 
symptoms  ns  they  arise,  unless,  as  is  claimed  by  Sanitcr  and  RctzlalT 
(Therap.  Oaz.,  1889),  the  bromide  of  potassium  acts  as  an  antidote  by 
Tirtuj  of  it«  dissolving  iodine  compounds. 


lODOL. 


lodol,  which  18  mado  by  the  action  of  iodine  upon  pjToI,  ia  a  yef- 
lowisJi-brown,  shilling  powder,  composed  of  lonjj,  priainatio  crj-Rtals 
soluble  in  three  parts  of  nbBolute  alcohol,  in  ether,  and  in  fatty  oils,  bui 
eolublo  in  water  only  in  the  proportion  of  one  to  fire  thousand.  It  is 
tasteless  ami  without  odor.  It  contains  88.1*  parts  per  hundred  of  iodine, 
an  contrasted  irith  9G.7  parts  contained  in  iodoform,  first  discovered 
by  Silber  and  Ciammican,  it  was  proposed  aa  an  antiseptic  by  Dr.  G. 
MazKon!,  of  Rome  {Berlin.  KUn.  Wofhenfchr.,  1885).  The  cxpcrimonts 
made  with  it  upon  the  lower  animals  by  l>r.  Marcus  (Berlin.  Klin. 
Wochemchr.,  1SS6)  and  by  T.  Pahl  (Tnaug.  Diss.,  Berlin,  1886)  show 
that  when  giren  in  sufficient  dose  to  animals  it  causes  emaciation,  olba* 
minoug  urine,  full  of  lempci-aturo,  general  loss  of  muscular  power,  and 
finally  death  fi-om  falfy  degeneration  of  the  liver,  kidneys,  and  other 
tissues.  It  has  boon  asserted  by  surgeons  that  iodol  is  not  capable 
of  prodiicin;;  constitutional  symptoms.  The  exfjcriments  just  quoted 
show,  however,  that  this  ia  not  correct.  Moreover,  in  a  case  pcportotl  by 
Dr.  C.  Lancnslcin  (Therap.  Qaz.^  1S87,  768,  from  the  Swedish)  the  use 
of  tho  dinig  as  a  surgical  dressing  caused  dizziness,  marked  rise  in  the 
lemporature,  vomiting,  small  irregular  pulse  of  136.  albuminous  nrinoi, 
and  apathy,  which  did  not  subside  for  four  days.  Iodine  was  found 
in  the  urine  for  two  weeks.  In  the  experiments  of  Soifort,  iodine  was 
first  detected  in  the  urine  and  saliva  twelve  hours  after  the  ingontion 
of  seven  and  a  half  grains,  did  not  roach  Its  maximum  until  uightecn 
hours,  and  continued  present  for  three  ftiU  da}-8 :  this  accords  with  Iho 
statement  of  Pick  (Vtertelj.f.  Dertnat  u.  Syph.y  1886)  that  iodol  is  ab- 
sorbed vcrj-  slowly.  Tliis  slow  absorption  ia  probably  the  reason  that 
it  is  a  less  dangerous  topical  application  than  is  iodoform.  Corvoftato 
{Beriin.  Klin.  Wochensch.,  xxvi.,  1889)  affirms,  with  doubtful  correctness, 
that  in  man  iodol,  taken  internally,  act«  like  preparations  of  iodino,  bat 
never  canses  iodism. 

Thebapeittio  Ubf^ — Iodol  may  he  employed  for  all  purposes  for 
which  iodoform  has  been  used.  It  has  been  found  very  ralnable  in  the 
treatment  of  tubercular  lartjngitis,  and  may  bo  blown  into  the  larynx 
dlroctly  upon  the  ulcers  without  causing  irritation,     It  has  boon  used 
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hy  Pick  very  ftveljMftloQ*!  applicatioo  in  the  treatmant  of  blennor- 
rha.jic  and  simple  vaginal  catarrh,  as  well  as  in  chancrei  and  other  vlcers, 
and  in  suppurative  adenitis.  Various  surgeons  Uavo  employed  it  aa  a 
aulmtituto  for  iodoform  in  Iho  treatment  of  wounds,  and  the  teiitimony 
aa  (o  itu  vnlue  is  concordani.  MaKzoni'a  original  soluLiou  wiu — iudoi 
1  part ;  alcoUoI  IG  parts  ;  glycerin  34  parte.  One  dracbni  of  iodol  forma 
with  one  ounce  of  ether  a  clear  brown  solution,  which  may  bu  ajipliod  hy 
the  Hpray  or  brush  to  the  nasal  and  other  mucous  mombrunus,  upon 
which  it  leaves  a  coating  of  iodoL  Iodol  pastilles  are  prepared  by  Dr. 
Wolfenden  from  one  grain  of  iodol,  one  minim  of  glycerin,  and  eigh- 
teen gnuna  of  glj-co-gelatin,  and  are  by  him  strongly  recommended 
for  laryngitis.  Iodol  has  also  been  used  as  an  internal  remedy.  Dr. 
Aasaky  states  that  its  effects  in  tertiary  syphilis  and  scrofulous  affcc- 
iSons  are  extraordinary.  The  usual  dose  is  two  or  throe  grains  a  day ; 
but  Assaky  gave  firom  six  to  thirty  grains  a  day,  and  Pick  asserts  that 
ho  has  given  tVom  thirty  to  forty-live  grains  a  day,  and  that  only  in 
rare  cases  was  there  diurrhcea  produced  or  any  evidence  of  constitu- 
tional affection  (^Therap.  Monatshe/te,  No.  I,  1887). 

Akis'i-ul  or  Annidaiine  is  a  light,  reddish-brown,  odorless,  cryslalllne 
powder,  insoluble  iu  water,  very  soluble  in  fata  and  other,  slightly 
liuluble  in  alcohol.  It  is  a  substitution  com|H>und,  having  the  chemical 
name {itrAymv/-<^t(odz(fe,  and contaluiug  45.8  percent,  of  iodine.  Accord- 
ing to  Xeisser  (Berlin.  Klin,  Wochensch.,  xix.,  1890)  and  to  Quinquaud 
and  Fournioux  {Compt.-Rend.  Soc.  de  Biolog.,  1890),  and  also  to  Eich- 
ho3,  when  inti-oduced  even  in  very  large  amounts  into  mammalts  it 
produces  no  serious  inloxicalton.  The  method  of  its  elimination  has 
not  been  made  out.  Quinquaud  and  Fournioux  recognized  the  presence 
of  iodine  in  the  urine  of  animals  to  whom  it  had  been  freely  given,  but 
were  not  able  to  discover  traces  of  thymol.  The  experiments  of 
Neifiscr  seem  to  show  that  it  has  no  influence  upon  the  lower  organismsi, 
and  it  cannot  bo  considered,  therefore,  as  antiseptic.  It  ha^  been  em- 
ployed by  a  number  of  practitioners  with  ossertod  good  results  as  a 
local  application  in  inffammationa  of  the  mucous  membranes  of  the 
noae  and  upper  air-pasangos,  eflpocialty  when  there  is  absence  of  secre. 
tion ;  in  psoriasis,  in  lupus^  and  in  various  syphilitic  lesions,  and  aa  a 
substitute  for  iodoform  in  the  treatment  of  wounds.  It  appears  to  be 
free  Arom  irritant  properties,  and  may  be  used  in  a  strength  varying 
from  ten  per  cent,  to  the  pure  powder. 

DuoDPARAPBENOl.sci.Faciaio  Aao. — Under  the  name  of  Sozoiodol^ 
this  acid  has  been  put  into  commerce  in  various  combinations ;  for  the 
quicksilver  salt,  containing  thirty-one  and  a  half  percent,  of  mercury 
kd  thirty-eiglit  per  cent,  of  iodine,  the  improbable  claim  is  made  that 
is  almost  as  active  as  a  germicide  as  corrosive  sublimate,  and  is  fVeo 
from  poisoning  properties  upon  the  human  organism.  See  Dr.  A.  LOb* 
bort  {Fortichritte  der  Medicin,  vol.  rii.,  1889). 


OBNBRAL  REMEDIES. 

OLEUM  MORRHU^— COD-LTVER  OIL.    U.S. 

Co<I-Uvcr  oil  \b  obtainod  fVom  tho  Hvcr  of  Gudus  morrhim  and  other 
Bpecioe  of  Gadus.    In  tho  mauufacturo  of  the  so-called  shore  oily  the 
oaly  variotj  usnally  employed  in  inodicioc,  tho  fish  caught  near  land 
nro  brought  at  once  to  tho  ebore,  and  tho  oil  is  obtainod  fi*om  the  ftusb 
livers  by  one  or  other  of  several  processes.    The  original  custom  was 
to  put  the  livers  into  large  kettles,  add  wntcr,  boil  to  a  pultaeeoua  sutoBt 
drain  o3'  the  liquid,  allow  it  to  stand,  and  finally  to  skim  ttie  oil  aa  U 
rose  to  the  top.    A  more  modern  method  is  to  beat  tho  livers  by  steam 
applied  to  the  outride  of  the  vessel  eoataiuing  them,  to  allow  draina^ 
Olid  to  proceed  as  in  tho  pi-ooess  just  described.    I  am  informed  that  at 
present  some  of  tho  finest  brands  of  oil  are  prepared  l>y  forcing  cur- 
rents of  steam  at  high  prcsaui'O  through  tho  mass  of  livors,  tcariog 
them  in  this  way  to  pieces,  and  molting  out  their  oil.     Shore  oil  ahould 
bo  a  perfectly  limpid,  yellow,  thick  oil,  ft"oo  from  rancidity,  and  having 
the  peculiar  tasto  and  smell  of  the  oil  well  developed.     Straits  oil  or 
Hanks  oil  is  prepared  from  those  fish  caught  at  tho  •*  Banks,"  far  from 
land. 

The  livers  are  thrown  into  casks  and  allowed  to  stand  for  a  greatei 
or  less  length  of  lime  and  to  undergo  more  or  lees  complete  putrefac- 
tion, until,  on  tho  return  of  tho  fishing-smack  to  port,  they  are  thrown 
into  water-boilers  and  treated  in  a  manner  similar  to  that  previously 
described.  Of  strnitB  oil  there  are  two  varieties:  tho  brown  oil,  wbiob 
is  muc-h  darker  than  shore  oil,  and  much  more  nauseous  to  tho  taste 
and  smell ;  and  tho  black  oil,  which  is  very  dark,  and  still  more  disgnsC- 
Ing  in  its  evidences  of  rancidity.  Both  of  these  varictioe  are  largelj 
nsed  in  the  preparation  of  leather. 

AVlion  a  mineral  acid  (especially  the  sulphuric)  is  added  to  cod-liver 
oil,  the  well-known  biliary  play  of  colors  ocours;  bat  this  does  not 
prove  tho  genuineness  of  the  drug,  or  demonstrate  that  it  !s  derived 
from  tho  oociiish  :  it  only  shows  that  it  is  a  Uvn  oil.  It  is  scarcely  to 
bo  doubted  that  not  rarely  the  livers  of  other  fish  are  largely  mixed 
with  thoso  of  the  Gadus  morrhuo,  but  it  is  not  probable  that  this  often 
happens  to  such  an  extent  as  to  interfere  with  tho  thei-apcutic  value  of 
the  product :  indeed,  it  is  far  tVom  certain  that  cod  oil  is  really  superiur 
to  that  produced  by  tho  same  organ  of  other  fishes.  Be  this  as  it  may, 
the  physical  properties  afford  the  only  known  test  as  to  tho  genuine- 
ness of  the  drug.  Cod-liver  oil  is  a  very  complex  substance,  contain- 
ing, according  to  the  analj'sis  of  Do  Jongh,  glycerin,  oleic,  margarie, 
bul^Tic,  and  acetic  acids,  gaduin,  various  biliary  principles,  such  as  ful- 
lioic,  cholic,  and  bilifellinic  acids,  iodine,  chlorine,  traces  of  bromine, 
phosphorus,  phosphoric  acid,  and  various  other  substances.  According 
to  tho  U.S.  Dispenaatoiy,  the  proportion  of  iodine  never  exceeds  on« 
part  in  two  thousand.  In  Be  Jongh's  analysis  tho  greatest  amount 
was  found  in  the  light-colored  oils,  and  was  only  four-bundrodtha  of  a 
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grain  in  one  lumdred  grains  of  tho  oil.  Oaduin  h  a  poculiar,  dark-brown 
Hubstancc,  which  is  prohabir  nic<lir'iniilly  inert.  When  to  cod-livor  oil 
nnimonia  is  added,  there  can  bo  obtained,  by  distillation,  a  peculiar 
anunoniaral  haeo,  tritwthiflamin  (commercial  propj/lamn}i  which  exists 
in  no  other  oSlcinal  oil,  but  occnni  in  the  ergot. 

ParsioLooiCAL  Action. — As  is  well  (cnown,  all  fatty  subslnnc^s  whcD 
tAken  into  tho  system  have  a  tendency  to  cause  deposition  or  formation 
ot'  fat  in  tho  body.  Cod-liver  oil  certainly  shares  this  property  in  an 
eminent  dcgi'ee.  Dr.  Pollock,  as  quoted  by  Profiwsor  Stills,  has  found 
that  if  there  bo  given  of  it  to  pigs  fVom  ono  to  two  ounces  per  diem,  to 
sheep  one  ounce,  and  to  bullocks  from  throe  to  nine  ounces,  it  is  di- 
gested, and  aids  in  fnltoning  tho  animal;  larger  amounts  than  thoso 
not«d  in  Dr.  Pollock's  experimont^  always  derange  very  scrlouRly  tho 
digestive  function.  No  closu  studies  of  the  effect  of  cod-livor  oil  up*in 
healthy  men  have,  that  I  am  aware  of,  been  made.  Undoubtedly  it 
tend^  to  produce  obesity  ;  but,  as  no  other  oil  is  able  to  supply  its  place 
iu  various  chronic  diseases,  it  must  have  some  influenco  upon  nutrition 
not  shared  by  ordinary  fatty  matters,  and  thercfura  is  an  altnative. 

The  history  of  the  clinical  use  of  oleum  morrhua;  certainly  indicates 
that  it  iniluencoe  the  constitution  of  the  blood.  It  is  an  crery-day 
occurrence  to  see  pale,  anicmic  patients  become,  while  taking  it,  rosy 
and  plethoric.  According  to  the  analysis  of  the  blood  of  a  patient 
made  by  Simon,  there  is,  during  its  use  in  phthisis,  a  great  incroase  in 
the  amount  of  solids  in  the  blood,  a  diminution  of  tho  flbrin,  and  an 
increase  in  tho  albumen.  The  examinations  of  Dugnld  Campbell  (^British 
and  Foreign  Med.-Chir.  Review,  1856,  rrii.  21)  have  confirmed  tho  re* 
suits  of  Simon.  It  is  very  probable  that  cod-liver  oil  has  some  pecti. 
liar  inSuonce  upon  tho  blood-making  organs.  Upon  tho  various  single 
functions  of  the  body,  except  the  digestive,  cod-liver  oil  has  no  apparent 
immediate  effect,  disturbing  directly  neither  the  nen'ous,  motor,  respi- 
ratory, cii*culatory,  nor  secretory  movements.  When  by  its  use  the 
general  nutrition  is  improved,  all  the  functions  seem  to  nhare  equally 
in  tho  improvement.  Cod-liver  oil  has  undoubtedly,  when  given  with 
sufilciont  freedom,  a  tendency  to  cause  indigestion  and  looseness  of  the 
bowels.  All  oils  arc  of  difficult  digestion,  and  when  too  much  of  the 
oleum  morrbuffi  is  exhibited  in  man,  as  in  animals,  it  exerts  a  delete* 
nous  local  effect  upon  tho  alimentary  apparatus. 

Much  speculation  has  been  indulged  in  as  to  whiob  of  the  ingrodienta 
of  cod-liver  oil  impart  to  it  its  peculiar  medicinal  properties.*    Cer* 


■  A.  UanUer  and  J.  BuuUlut  cUiyi  to  h&ve  foond  in  eod-lltor  oil  e^rtxln  Klkaluida  wbleh 
mn  itiiuulKQU  to  tb«  elreuUUoo  sod  to  iha  BDlrillon.  knd  klio  (o  tb«  kidaoji.  fttid  to  which  U 
l*rg«ly  or  kltugvther  du«  tti«  pottulUr  pnpertiM  of  th«  oil  ThMft  tlluloid*  b«r«  bMii  hmJ 
!■  pnciicsl  tnodicine  bjr  J.  lluaUlol,  wlin  oluini  that  0.1  ft  lo  0.2b  Uw.  (iveii  during  ibe  Iwent/- 
four  hour*  fantrtuWy  ■tluulftt**  nutrition.  Inonuing  very  much  tho  unount  ot  the  arlne  unj 
niM  the  nitinfpnaut  ellmiiuillMi,  «|>«ei»lljttrihi(iutii|il«taljr  u&idiud  BitJ«gMt{ Cbnjtt.-ifnuf. 
Avmd.  &;.,  etr.,  ISK). 
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tainly,  however,  no  conclusion  has  bocn  ostablifihed,  and  tho  preMoC 
probabilitieii  are  that  it  act^  aa  a  whole, — i.e.,  that  its  virtacs  dopend 
upon  tho  peculiar  combination. 

If  tho  experiments  of  Dr.  Oewald  Naumann  {Archiv  der  Heitkuf 
18G5,  p.  53f))  bo  an  accurato  as  they  nppoar,  he  hoa  certainly  pnorc 
that  cod-livor  oil  haa  physical  properties  which  muHt  aid  in  it«  uaeAit 
ne9s,  although  it  is  not  probable  that  it3  value  deponda  aololy,  or  even 
In  great  part,  upon  thorn.     He  firejt  tested  the  rate  at  which  rarioOA 
oils  paR3  through  tVonh  moist  unimftl  memhrancB  when  prosged  upon  by 
a  coUimn  of  mercury  or  by  tho  weight  of  the  atmosphoro  over  iin  ox- 
hauatod  roeoiver,  and  found  that  cod  liver  oil  poaaed  much  more  rapidly 
than  any  of  a  number  of  oils  tried.    Apparently  thia  power  depended 
in  Bome  measure  upon  the  presence  of  tho  biliary  print- iples,  since  it"  it 
was  deprived  of  them  the  rato  of  its  passage  was  greatly  lesaonodf  but 
was  nydin  increased  by  tho  addiliou  of  u  little  bile.    Tho  investigator 
then,  opening  tho  abdomen  of  cultj,  Huparatod  in  each  animal  by  liga- 
tures two   knuckles,  of  equal  lenglb  and  euliruly  similar,  from  tho 
remainder  of  tho  intcstlues.    Into  each  of  them  ho  injcctod  a  ccrlaJD 
amount  of  bilo,  and  then  into  ouu  urduiary  oil,  iuto  tho  other  cod>Uvcr 
oil ;  and  when  Iho  animals  died,  wjrne  hours  afterwards,  it  was  always 
found  that  much  moro  of  tho  cod-livor  oil  woe  absorbed  than  of  tho 
other  oil.    Those  experiments  were,  uu fortunately,  too  few  and  incoiu- 
ploto  to  bo  decisive,  but  certainly  they  indicate  that  olouni  morrhuso 
is  juorc  easily  and  mpidly  absorbed  than  other  animal  oils.    The  Bupe- 
rior  lltuoBS  of  the  oil  for  absorjitiou  is  in  accord  with  the  clinical  obser- 
vation of  Jl.  Burthe  {L' Union  Med.,  x.,  1S56),  that  cod-liver  oil  could 
be  taken  lunger  than  other  fats  without  uppeuriug  in  the  fu:ccs,  and  is 
confirmed  by  Professor  Buchelm  (Arch.  f.  ExpcT.  Path.  u.  Pfutrm.,  Bd. 
Ui.),  as  well  as  by  J.  Gad  (His  -und  Braune's  Archh  Jur  Anatomic,  1878). 
Both  Bucheim  uud  Gad  bcliovo  that  this  absorbability  depends  largely 
upon  the  presence  of  free  fatty  acids  in  the  oil,  but  it  is  pi-obably  due 
to  the  biliary  matters,  since  Dr.  }I.  A.  llaro  finds  it  greotly  increased 
by  the  addition  of  tauroeholato  and  glycoubolate  of  sodium  (^BosL  Med. 
and  Sury.  J<iurn.,  cxvi.  2-79).     lie  usherts  that  cod-liver  oil  impreg- 
nated with  a  small  quantity  of  tho  biliary  Kalts  is  rapidly  absorbed 
when  rubbed  upon  the  skin^and  propones  the  praciical  use  of  the 
mixture. 

Dr.  Xaumann's  last  series  of  experiments  wuro  directed  to  dlsooT- 
ering  the  comparative  ease  with  which  animal  oils  and  the  cod-liTor 
oil  were  oxidized.  Fur  this  purpose  he  used  a  test-solution  of  per- 
manganato  of  potassium,  and  on  adding  to  given  bulks  of  tiiis,  in  tost- 
tubes,  equal  amounts  of  the  various  oils,  noted  the  changes  of  color 
induced  by  the  reduction  of  the  permanganate,  llo  found  that  ood- 
livor  oil  was  the  first  to  bo  atfected.  It  is  evident  that  tho  power  of 
being  easily  absorbed  and  easily  oxidized  fita  a  fat  for  use  in  the  ammal 
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economy ;  but  tho  peculiar  value  of  oloum  morrhua  does  not  depend 
Boli'Iy  upon  tbese  properties." 

TiiEiupELTirH — C'ttd-liver  oil  ia  espucially  uneiiil  In  that  condition 
of  system  in  wlikh,  with  genui'al  lowered  tone,  tboro  la  a  tendency  to 
cellular  hyper] tlaiiia,  to  tho  rormaciou  of  "exudations"  composed  of 
imperfoctly -developed  coUb,  which,  in  tho  great  majority  of  cases,  Oom 
tho  very  beginning  are  incapable  of  duvelupment  into  porfect  untitiea, 
having  only  one  potential  quality,  that  of  dying.  There  are  various 
types  of  thi&  diathoaia,  or  condition  of  system.  In  one  of  them  there 
is  a  tendency  to  increase  in  the  lymphatic  glandfl ;  to  multiplication,  at 
tho  expense  of  development,  of  their  cellular  elements, — i.e.,  to  the 
formation  of  numerous  imperfectly-developed  cells,— and,  finally,  to  the 
destruction  of  them.  The  death  of  these  cells  is  partly  due  to  their 
inherent  qualities,  and  is  partly  the  reuult  of  the  pressuro  which  they 
exert  upon  one  another  and  upon  their  sourcee  of  food-supply.  If 
Ihey  undergo  a  slow,  fatty  degenuratiou,  with  desiccation,  cheesy  de- 
posits are  furnicd  ;  if  a  rupid,  fatty  change,  with  abuudancc  of  moisture, 
pus  and  abscesses  are  produced:  in  either  case,  ulccratiuu  is  the  fiual 
result.  This  is  tho  so-called  scrofulous  diathesis, — tcrofuloiis.  In  an- 
other of  this  group  of  diatheses,  the  tendency  to  cellular  hypeqjlasia 
aflfccts  tho  raucous  membranes  of  the  air-passages,  and  tho  putiunt,  on 
the  slightest  provocation,  suffers  from  catarrh,  uutil  fiaulty  a  multipli- 
cation of  colls  occurs  so  rapidly  as  to  fill  up  a  greater  or  less  number 
of  the  air-vosiclea  of  the  lungs,  generally  those  of  the  apox,  and  '^con- 
sumption"  rosults;  or  else,  an  attack  of  pneumonia  being  produced  by 
aome  oxposure,  the  exudation  is  cellular  rather  than  fibrinous,  and 
cataiThal  pneumonia,  ending  in  the  majority  of  cases  in  a  more  or  less 
rapid  phthisis,  occurs. 

As  already  stated,  it  is  especially  in  these  conditions  of  systflm  that 
cod-liver  oil  is  so  extremely  osefttl.  Preceding  the  development  of 
active  disease  in  these  cnsos  there  is  very  generally  a  recognisable  stage, 
marked  by  weakness,  a  tendency  to  oraacintion,  more  or  loss  anosmia, 
and  other  symptoms,  which  tho  present  is  scaK'ely  the  place  to  consider 
in  detail.  In  this  stage,  cod-liver  oil  is  exceedingly  efficacious,  and  its 
use,  combined  with  proper  hygienic  measai*es  and  tho  exhibition  of 
other  suitable  drugs,  may  often  succeed  in  warding  off  fatal  disease.  In 
tenfttlosii,  it  is  aiteftit  in  all  stages,  but  should  never  bo  relied  on  to  iho 
exclusion  of  other  drugs.  Its  effects  are  more  marked  during  the  ulcera- 
tiee  and  suppurative  stages,  but  in  most  cases  it  aids  iudine  very  materi- 
ally to  reduce  the  enlai^ed  glands  in  the  earlier  periods  of  the  disease. 


*  M.  ChftpOtMiu  olaluu  to  hava  (tiieornrwl  ■  oryiUllina  ■nb*UtK«,  Mfrrrkmtt,  La  Ood-Uvcr 
(ril,  ooaUislBC  phosplioru,  MlaMuid  bromins.  Aoeonltoi  to  Dr.  Lftfac«(£a  Prvfr^  Mid^ 
P«b.  30,  ISBO),  to  tbit  lobiUiiMftrs  du»  tb«  peeutlsr  medlolaftl  (irupartiM  of  ood-Ur«r  oD,  ftnd 
In  (iib«r«iiloili  Bod  klHed  ditoMOf  it  m%y  b«  g1r«a  In  owpialet  eonUlnliig  ihrc*  to  five  drops, 
nprMmting  one  dnQhm  of  ood-tlror  oil.  Uorrbuo)  ia  uud  to  ba  stliniitMUB|  nttatr  ttaaa 
diatarbiag  in  iU  Utfluaaoe  upuo  lbs  gutn>-iBtMtinkl  Inet. 
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H        Thore  are  various  diseases  of  tbe  bones,  dependent  upon  or  reeolL  '^\^ 
H  firom  a  scrofulous  taint,  which  are  most  favorably  affuctod  by  ood-Ur^^^ 
H  oil.    Sometimes  the  disease  attacks  tbe  anieuUtling  surfaces,  givii^»>'^<^ 
H  origin  to  chronic  inflammationa  of  the  joints, — white  swellingaj  BOiac^\^-^ 
^B  times  It  is  the  body  of  the  bones,  especially  of  snch  aa  are  compowJ^'^  ^ 
H  chiefly  of  spongy  tissue,  that  is  afi'ected,  and  caries,  with  eubsequcnt  '^ 

^g  abscosses,  results.  In  these,  as  in  all  other  forms  of  serofuloflb,  cod- 
liver  oil  is  almost  a  speci6c.  An  atToction  probably  not  identical  with, 
■  but  closely  allied  to,  scroftila,  is  rickets  :  tiotl-liver  oil  is  of  great  valiw 
in  this  complaint.  In  certain  pale  cachectic  children  there  may  be 
found  a  swollenj  tumid  belly,  perhaps  with  evident  enlargement  of  tbe 

I  liver,  and  verj'  generally,  if  not  always,  with  enlargement  of  the  mes- 
enteric glands.  This  is  the  Ko-called  tabes  mesenterica,  which  is  some- 
times relieved,  or  even  cured,  by  the  exhibition  of  cod-liver  oil. 
The  value  of  cod-liver  oil  in  what  is  often  very  incorrectly  colled  tbe 
" pre-tubfTCular"  stage  of  phthisis  has  already  been  mentioned,  but  is  00 
importnnt  that  it  will  bear  reileratiun.  There  can  be  no  doubt  that 
consumption  often  cummencen  with  catarrh,  and  is  often  developed 
slowly  as  the  result  of  fi'equently  ''  catching  cold."  "Wliencver  a  patient 
is  feeble,  polo,  aomewhal  antemic,  and  complains  of  his  liability  to  catch 
cold  on  tlie  slighteat  exposure,  even  though  no  local  disease  oxiiuts  any- 
where, or  rather  bocauao  no  local  disease  exists  anywhere,  there  is  cause 
■  fur  atnrm ;  and  it  is  of  the  most  vital  importance  that  the  patient  be 
put  upon  a  tonic  treatment  whose  basis  is  cod-liver  oil,  be  fed  npon 
nutritious  diet^  and  have  the  hygiene  of  his  daily  life  regulated,  ofpocial 

I  care  being  taken  to  avoid  any  exposure  to  cold.  In  the  advanced  stage 
of  chronic  phthisis  the  romody  is  leas  ofllcacioua,  in  that  it  much  more 
rarely  effects  a  cure  than  in  the  pro-tnbprcular  stage;  yet  it  does  more 
good  than  all  the  other  remedies  of  the  Pharmacopcpia  combined, — al- 
leviating tbe  cough,  increasing  the  strength,  weighty  and  general  health 
of  the  sufferer,  often  retarding  or  oven  arresting  the  pulmonic  disorgan- 
ization, Almost  always  greatly  prolonging  life,  and  in  rare  instancee^ 
in  conjunction  with  other  measures,  effecting  a  cure.    It  is  a  qacstion 

■  of  some  importance  to  decide  how  the  remedy  does  good  in  these  cnsoa. 
Its  value,  before  the  occnrrcnce  of  any  lesion,  as  a  preventive  of  con- 
sumption, indicates  that  Its  influence  during  phthisis  is  not  directly  upon 
the  local  lesion,  but  upon  th>^  general  condition  of  the  systoDx.    This 
inference  is  boroe  out  by  clinical  experience.    The  genend  qrmptoou 
commence  to  improve  before  the  local  lesions,  and  sometimos,  although 
tbe  patient  fattens  aud  gets  stronger  for  a  time,  tho  pulmonic  affection 
stoadilj'  increases;  again,  in  some  inaluuces  the  oil  fails  to  increase  the 
weight  of  the  patient  or  sensibly  to  affect  the  general  nutrition,  and  tn 
these  coses  it  never  does  ai:y  good.     In  true  <u&rm{05i.<i,  ('od-liver  oil, 
H  liko  all  other  remedies,  is  of  very  little,  if  any,  value. 
H        lu  cases  of  drfective  nutrition,  when  pallor,  anajmia,  loss  of  strength, 
^B  and,  perhaps,  emaciation,  occur  without  any  obvious  cause,  cod-hvcr  oil 
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often  of  groat  Borrice,  especially  when  the  subject  is  u  child.    ludcod, 
in  childreD  theae  sjinptomB  are  Bimply  the  i*i'i>ult  of  u  vor^'  mild  acliou 
«>r  the  Hame  depreseing  causes  whose  mora  iatense  maliga  iutlucnco 
_yroducea  scrofula. 
^P  In  poraons  broken  down  with  any  of  those  chronic  diseases  which 

-Cake  the  form  of  dyHcraaia,  the  roinedy  is  often  of  grt-al  service.  Thus, 
in  the  cachexia  of  tertiary  $yphUi$  it  is  invaluable.  The  di»case  by 
"^nrhose  relief  and  euro  cod-lirer  oil  first  acbiored  its  reputation  Is  chronic 
wAeumatism,  I  think,  however,  that  it  is  much  more  cfflcaciou!!'  In  those 
«raae8  in  which  the  rheumatic  disease  has  been  gifilled  upon  a  scrolli- 
lously-taintcd  constitution,  or  in  those  cases  in  which  the  patient  has 

■  fceen  broken  down  by  the  disease,  or  by  other  agencies,  so  that  there  is 
Trhat  may  be  styled  a  general  nutritive  dyscrasia,  than  In  simple  chronic 
'srheumalism ;  yet  in  obstinate  eciatica  and  lumbarjo  trial  of  it  should 
xitwaya  be  made.  In  gout,  oburu  uiorrhuo)  is  of  little  service,  and  should 
\*&  used  only  in  the  very  chronic  form  of  the  disease,  and  when  there 

K.ma  a  generally  disordered  nutrition. 

H  In  nervous  affections^  especially  In  neuralgia^  in  skin-diseases,  in  fhct, 

mn  any  chronic  disorder  in  which  the  patient  is  feeble  and  presenta  a 
«:onclition  of  general  depraved  nutrition  somewhat  ttinillar  to  that  seen 
M,n.  consumption,  eod-liver  oil  may  be  exhibited  wirh  advantage. 

^B         Ai>HiNi8TBATtON. — The  dark  oil  has  been  esteemed  most  highly  by 

^^»ome  authoritiea,  especially  by  I)o  Joogh,  who  asserts  that  it  contains 
xnore  of  the  biliary  principles  than  docs  the  pale  oil,  and  even  believes 
^hat  the  products  of  decomposition  in  it  increase  its  beneficial  action. 
it  is,  however,  never  employed  at  prosont,  because  of  its  exceedingly 
«vpulsive  taflte,  and  because  it  is  very  prone  to  disagree  with  the  stom- 
ach. One  of  the  difficulties  In  the  use  of  oven  the  pale  oil  is  the  very 
czommon  real  or  imagined  inability  of  the  patient  to  take  it.  Without 
cioubt,  this  very  often  arises  from  its  nauseous  taste,  to  lessen  or  dia> 
^uiso  which  various  expedients  are  resorted  to,  with  more  or  loss  doubt- 
ful sacoess.  Sometimes  a  piece  of  Halt  taken  into  the  month  Just  before 
'^he  oil,  which  is  also  immediately  followed  by  another  lump  of  salt, 
iBufficos.  It  is  said  that  some  prefer  the  oil  in  emulsion  made  with 
laotne  strong  aromatic  water.  The  addition  of  un  equal  part  of  glyce- 
%4a  and  one-half  to  one  drop  of  the  oil  of  bitter  almonds  to  the  dose 
«?ertainly  lessons  the  tast«  of  the  medicine.  Some  patients  take  it  beat 
in  the  iVoth  of  ale  or  porter,  the  glass  being  first  half  filled  with  the 
Kualt  liquor,  then  the  oil  being  carefully  floated  on  the  top  without 
^^uching  the  sides  of  the  gloss,  and  the  remainder  of  the  vehicle  put 
^apon  the  top  of  it.  Most  of  tbe  patients  n-quiring  oil  are  also  benefited 
tiy  the  use  of  alcohol ;  and  my  experience  with  the  remedy  is  that  the 
%3iotit  generally  successful  plan  of  exhibition  is  to  place,  according  to 
l-ho  exigencies  of  the  case,  from  one  to  three  tabiespoonfuls  of  whisky 
m^T  brandy  in  a  tumbler,  add  not  so  much  wiiter,  put  the  oil  in  the  centre, 
)d  toss  the  whole  down  the  throat,  the  head  being  hold  well  back,  the 
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mouth  wide  open,  and  the  lipa  not  touched  by  Iho  medicine.  The 
6tiiiiulii3  of  the  alcohol  olten  onabloa  the  stomach  to  digcel  the  oil 
when  olhcrwisc  it  could  not  do  bo.  Somolimcs  it  in  necessary  to  com- 
mence with  a  single  small  daily  dose,  erou  a  single  tca^poonful,  which 
is  beet  taken  at  bedtime,  and  gradually  to  increase  the  amouul  aa  the 
patient  bocomos  habituated  to  it.  Childrun  ulmotit  alvraya  learn  to 
tolerate  the  taste  nf  the  oil,  or  oven  become  in  a  chort  lime  fond  of  it. 
The  usual  doeo  id  for  an  adult  a  tableapoonful  three  or  four  timoa  a 
day;  for  a  child  one  year  old.  a  teaepoonfbl.  V^hen  inninta  cannot 
digest  cod-liver  oil,  iaunctions  may  sometimes  bt  practised  with  adv«; 
tage.  Bra.  N.  A.  Randolph  and  A.  E.  Ronwel  state  that  they  have 
to  Buch  caace  the  oil  appear  in  the  fieeca  (Phila.  Med.  T\mes,  xiv.  239). 

ACroUM   PHOSPHORICUM-PHOSPHORIC   ACID.    0^. 

Phosphoric  acid,  which  results  from  the  burning  of  phosphorua  in 
the  air,  is  prepared  by  the  action  of  sulphuric  acid  upon  bone-a$h, 
wbich  consists  chiefly  of  calcium  phosphate.  The  official  acid  is  the 
tribasie  acid  of  chemists.  Acidum  Phosphoricum  Dilutum,  U.S.,  contains 
ten  per  cent,  by  weight  of  absolute  ortho-phosphoric  aciJ.  It  is  a  color- 
less, inodorous,  sour  liquid,  of  a  syrupy  consistence,  which  has  a  very 
acid  reaction,  but  is  not  corrosive  to  animal  tissues.  The  bibasioi 
pyrophosphoric  acid  is  said  to  be  a  cardiac  sedative  (Joum.  of  Anat.  aruS 
PkysioL,  xi.). 

Therapectics. — Phosphoric  acid  has  been  used  to  a  considcrablo 
extont  abroad  as  a  tonio  and  alterative  in  scrofulous  affections.  Upon 
the  digestive  organs,  in  my  experience,  It  baa  little  effect,  and  I  hav« 
never  been  able  to  perceive  that  it  is  an  astringent  or  an  alterative  to 
the  alimentary  glands.  In  serofulosls  and  rickets  it  is,  I  think,  interior 
to  the  phosphates.    Dose,  fivo  to  fifteen  drops,  diluted. 

Phosphate  of  Calcitju. — ^The  phosphate  of  calcium  is,  as  ia  well 
known,  an  essential  ingredient  of  bone,  of  which,  indeed,  according  to 
the  analysis  of  Berzolius,  it  forms  more  than  fiity  per  cent.  {Traill  de 
Chimie,  Vans,  1833).  It  should  not  bo  fui^tten,  however,  that  it  exists 
iu  notable  quantities  in  all  the  tissues,  and  it)  probably  as  essential  an 
Ingredient  of  their  structure  n»  of  that  of  l>one.  Whenever  it  is  taken 
out  of  the  food  of  animals,  although  they  be  otherwise  well  fed,  sooner 
or  later  they  waste,  sicken,  and  die.  Chossat  fed  pigeons  exclusively 
on  corn  couiaiuiug  very  little  of  tho  phosphate  of  calcium,  and  found 
thai  after  some  montlis  they  wasted,  wore  affected  with  diarrhcea,  and 
died  {Comptes-Rendus,  t.  xiv.).  Accoi-ding  to  Roloff  (FireAoio's  Archiv^ 
Bd.  xlvi.  p.  302),  a  herd  of  cowe  which  had  been  fed  upon  hay  trom  a 
certain  meadow  wore  very  much  out  of  health,  and  sufTurod  iVom  fra- 
gilitas  ossiam.  On  examination,  tho  hay  was  found  to  bo  nearly  free 
from  eariliy  salts,  and  upon  bone-meal  being  given  to  the  cows  they 
recovered  their  health  iu  four  woelu.    The  same  authority  Airtber 
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Kfates  tbnt,  to  somo  meadows  with  which  he  is  acquainted,  the  disease 
Ss  endemic  among  the  cows  because  the  graaa  is  so  poor  in  phosphates. 
JUaubuor  aUo  affirms  {Schmidt's  Jahrb.,  Bd.  cli.  p.  133)  that  cattle  fed 
exclusively  upon  potatoes,  or  upon  roots  very  poor  in  phosphates,  fail 
"to  fntton,  become  weak,  and  are  apt  to  sufTer  from  caries,  but  that  if 
'the  pboitphate  of  calcium  be  given  they  rapidly  improve ;  and  £.  Toil 
^Zciiichr,  f.  Bioiogie,  xv\.  198)  states  that  rachitis  without  emaciation 
<^u  bo  produced  in  three  or  four  weeks  in  young  dogs  by  taking  the 
phoiiphatc  of  calcium  out  of  the  food.    Hogar  {Schmidt's  Jahrb,,  Bd.  cli. 
p.  13d)  has  considered  the  absorption  of  the  phosphate  of  calcium,  when 
^ivca  as  a  modicino,  very  doubtful,  because  when  he  exliibitcd  it  fVeely 
tburo  was  no  increase  in  the  amount  of  the  phosphoric  acid  or  of  the 
varCby  bases  in  tiio  urine.    Boker  {Ibid.),  on  the  other  hand,  has  found 
fthnt  if  the  drug  bo  giron  to  those  wet-nurses  whose  milk  contains  an 
Abnormally  small  amount  of  phosphates,  the  milk  sofjn  becomes  rich 
Sn  the  earthy  salts,  and  L.  Perl  (  Virckoai's  Arcfiiv,  Ixxir.  54)  has  found 
Chat  administration  of  the  phosphates  is  followed  by  an  incronso  in 
€hoir  omoont  in   the  urine.     Further,  Albert  Itioscll  {Hoppe-Seyler's 
^/^r^iicin.-chem.  Utttfrsuch.,  p.  318)  has  shown  that  the  phos^phatos  are 
^•liminated  by  the  intoetines,  and  therefore  that  oven  if  it  were  a  con- 
stant fact  that  their  renal  oxi.roiion  is  not  augmented  by  their  ndmin- 
Sstration,  it  wonld  not  prove  that  thoy  are  not  absorbed.     M.  Teissier 
Aias  found  that  in  the  early  stages  of  phthisis  there  is  a  very  great 
i  Dcroaso  in  the  excretion  of  the  earthy  phosphates  by  the  kidney  (Lf 
,.2foucement  Med.,  Sept.  1875),  and  the  researches  of  Professor  JJenoko* 
^Schmidt's  Jithrb.,  Bd.  cli.  p.  138)  are  said  to  have  shown  that  this  in- 
<2reasod  renal  elimination,  which  plainly  occurs  in  several  alliml  diseases, 
xs  not  accompaniod  by  any  increase  in  the  amount  ingested  in  the  food, 
or  decrease  of  the  amount  eliminated  by  the  intestines,  and  that,  cotk- 
^cqacntly,  there  is  a  very  decided  wasting  of  the  normal  phosphates  of 
T.he  body.    This  being  so,  the  use  of  phosphates  in  these  diseases  is  as 
Yutional  as  that  of  iron  in  nna?mia. 

TaERAPZL'Tics. — According  to  Duaart  {Archives  G^n.y  6o  ser.,  t.  xv.), 
to  TJenoke  {loc.  ciV.),  and  to  Teissier  {loc.  dt.),  the  diseases  in  which  the 
[^hoflpbale  of  calcium  is  especially  indicated  are  rachitis^  osteomaiacia^ 
g^hthisis,  and  scro/ulosis.  Tt  is  evident  that  the  indications  fur  the  earthy 
aSAlts  are  very  strong  in  the  first  two  of  these  affections;  and  clinical 
«» ipcrioncc  has  certainly  borne  out  the  results  of  a  priori  reasoning.  In 
s^ropttosis,  the  call  for  the  dnig  is  not  bo  plain  ;  but  Professor  Benoko 
states  that  in  many  cases,  if  the  urine  bo  examined,  it  will  be  found  to 
l>«  abnormally  rich  in  earthy  phosphates,  and  that  under  these  circum- 
^lancos  the  remedy  is  of  the  greatest  value.  Cases  are  not  rare  of 
csfcildron  of  alow  development,  often  seemingly  well  nourished  and  ro- 


■  I  bftr*  not  ktd  lecaM  (o  tbe  orifliiK]  momoir  of  Dea«ke,  Zur  WBrdigamff  dtt  I%>tpKon 
'Mm  inplynoiaf,  mnJ  lArr«pw%L  fimvinngr,  Marburg,  IsIO. 
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bust,  and  yet  roally  pale  and  with  flabby  flosh,  but  without  any  diMtiDct 
Hymptoms  or  mnrks  of  sorofulosis  or  of  rnchiiis.     Under  tbcHO  eircum- 
atnncos,  tho  child  is  in  a  condition  allied  to  that  of  the  diathuttia  eiHikon 
of,  and  of  the  ratuo  of  the  phosphate  of  calcium  I  bavo  no  doubt.     In 
cases  of  delayed  union  after  fracture,  the  present  remedy  lit  seemingljr 
indicated,  especially  since  Dusart  {loc.  cit.)  has  experimentally  proywj      i 
that  when  given  to  animals  whoi^e  bones  have  boon  broken  it  basten^^l 
nnion  and  makee  the  callus  abnormally  heavy  and  firm.    The  phoaphatv^^ 
of  calcium  baH  been  recommended  in  various  diseases  other  than  tboso 
mentioned,  but  its  value  is  much  more  doubtful.     Bennett  commenda  it 
in  chronic  phthisis ;  Piorry  (Journ.  de  Chim.  Med.,  t.  ix.,  1863),  in  nyphi- 
lit ic periostitis,;  'Renek^'ia  syphilitic gummata  ;  Schonian,  and  also  Euge 
nianii,  in  the  menorrhagia  of  ansmie  women.     Professor  Bcueko  calla 
attention  to  tho  use  of  it  during  pregnancy,  and  believes  that  it  cxort4 
an  inflaonco  on  the  foetus,  bo  that  women  who  have  borne,  it  may  be, 
only  rachitic  or  acroftilous  children  will  bring  forth  healthy  offspring. 

Admisisthation. — The  U.S.  Pharmacopoeia  recognises  tho  Precipi- 
tated Ciilcium  Phosphate  {CalcH  Phosphas  Prtecipitatus),  a  white,  inodor- 
ous, tasteless  powder,  which  is  prepared  by  dissoIvinL;  bone-ash  !□ 
muriatic  acid  and  precipitating  with  ammonia.  This  may  be  employed 
in  doses  of  ten  grains  three  or  four  times  a  day,  but^  owing  to  its  in 
solubility,  is  not  so  useful  as  tho  so-called  lacto-phosphate  of  lime.  Tbii 
proparatioD,  originally  suggested  by  Dusart  and  Blaehe  (^Archives  Gfti^ 
t.  XV.  p.  67),  is  made  by  the  action  uf  laetie  acid  upon  tho  phosphato 
of  cabium,  and  was  found  by  those  experimenters  to  be  aulublo  in  all 
proportions  not  only  in  water  but  ahio  in  the  gastric  juice.  There  is 
prepared  by  tho  druggists  in  this  city  an  emulsion  containing  fifty  per 
cent,  of  cod-liver  oil  and  two  grains  of  the  lucto-phosphato  of  Umo  to 
the  drachm,  which  has  appeared  to  mo  to  be  tho  beat  of  all  the  altera- 
tive preparations  in  cases  of  tho  cliaractcr  spoken  of  in  the  section  on 
therapeutic^s.  It  certainly  is  very  often  more  easily  digested  than  the 
pure  oil.  The  doso  ia  a  tcaspoonful  to  a  tablespoon fUI,  or  even  more, 
according  to  tho  age. 

Under  the  name  of  chemical  food,  or  compound  syrap  of  the  pho§- 
phatee,  a  very  complex  preparation  has  been  much  used  in  disorders 
octended  with  impaired  nutrition,  such  as  the  lat  to-phosphate  of  lime 
has  been  recommended  in.  I  have  bad  no  cxpuricDce  with  it,  but  very 
much  doubt  its  being  superior,  or  even  equal,  to  tho  lattur  drug. 

COLCHICI  SEMBN-COLCHICUM  SEED.    U.S. 
COLOmCI  RADIX-COLCHICUM  ROOT.    U.S. 

Colchicum  autumnale,  or  meadow  saffron^  whose  products  the  above 
drugs  arc,  is  a  little  plantgrowing  in  Com  ineutal  Europe  and  in  England. 
It  is  not  really  the  root  that  is  officinal  under  the  name  of  colchicum 
root,  but  the  thickened  swollen  end  of  the  stem,  with  the  little  bulblet 
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-whoso  office  it  is  to  develop  a  now  plant.  This  corm  is  solid  and  flcHhy, 
an  inch  and  a  half  to  two  and  a  IkiU'  inches  in  longtli,  with  a  longitudinal 
groove,  baring  a  naii-likt.'  process  (Itio  bulblel)  at'ita  bnso.  In  Iho  shops 
ic  18  very  commonly  kopt  in  transvcrso  slices,  which  arc  notched  and 
cordnto;  tho  ta»to  J8  bitter,  hot,  and  acrid.  Colchicum  seeds  are  nearly 
round,  about  an  eighlU  of  an  inch  in  diameter,  and  of  a  bitter,  acrid 
taste,  Thti  active  principle  of  both  seed  and  corm  is  an  alkaloid,  Col- 
chieine,  who&e  tndividuaUty  was  first  made  out  by  Gciger  and  Ucsse. 
According  to  Ilubler,  it  is  slowly  soUiblo  in  water,  rondtly  so  in  alcohol, 
and  not  at  allao  iuethor:  with  coaccnTraled  nitric  acid  it  makes  n  violet 
eolutioQ,  which  when  diluted  with  water  becomes  yellow ;  with  concen- 
trated sulphuric  acid  it  strikes  an  intense  yellow.  By  the  action  of 
inineral  acids  and  by  other  agencies  it  is  resolved  into  a  bixiwnish-jjreon 
insoluble  resin  and  a  crystallizablo  neutral  substance,  soluble  in  water^ 
Colchictine. 

Phtsiolooioai.  Acrrox. — When  taken  in  dose  of  sufficient  size,  col- 
chicum acts  upon  man  a?  a  poison,  producing  repeated,  uncontrollable 
vomiting,  with  nausea  and  retching,  and  also  violent  purging,  at  first  of 
eerous  character;  afterwards  the  piuisages  become  smaller,  more  mucous, 
~with  flakes  in  them,  and  finally  in  some  cases  bloody.  Abdominal  pain 
may  be  absent  or  present,  bnt  if  present  is  gononitly  griping;  sometimes 
'there  is  gastric  burning.  Nervous  symptoms  have  been  prominent  in 
«onie  of  tho  severe  cases.  In  one  instance,  it  is  said,  a  feeling  of  numb- 
ness or  prickling  wag  complained  of  by  the  patient ;  but  this  seems  not 
"Xo  bo  common.  Spasms  are  very  frequent,  and  soraotiroos  convulsions 
"which  may  be  fatal,  are  pro!*cnt.  Muneular  pains  are  not  rarely  ox- 
]>erionccd,  in  some  cases  replacing  the  spasms,  and  probably  in  all  other 
caaos  coincident  with  them  is  grout  muscular  weakuc&s,  amounting,  as 
doath  approaches,  tu  pa]ii1^*sia.  Fiually,  a  condition  of  collapso  develops 
it«clf,  the  circulation  fails  more  and  more,  the  pulse,  which  ha-s  been 
£^ucat  and  feeble,  becomes  rapid  and  thready,  tho  skin  cold,  pale, 
or  Uvid,  and  bedewed  with  sweat,  and  deulb  from  exhaustion  results. 
<^onsciouHness  is  pre.serve<)  until  the  la.'tt.  The  effect  of  lethal  doses  of 
colchicum  on  tho  urinary  Hccretion  varies:  gomotiinos  the  kldneya  seem 
t-o  be  nearly  unaffected  almost  to  tho  last;  aometimoa  thoir  Ainctional 
a»ctivity  is  decidedly  increased,  but  in  other  oases  it  is  diminished,  and 
caven  Buppreeston  of  urine  baa  been  noted.  The  aymploras  produced  by 
•tho  largest  therapeutic  dosM  of  colchicum  are  Blowing  of  llic  pulse, 
Kaausea,  vomiting,  abdominal  uncaaine&H,  borborygmi,  and  free  putting, 
•fcogether  with  a  sense  of  prostration  and  of  weaknot».  Tho  occuiTenco 
of  the  inflammatory  changes  after  the  hy^imlcrmic  injection  of  eolchi- 
ciQO  proves  that  tho  irritant  principle  of  colchicum  acta  by  absorption, 
4an<l  that  the  intestinal  aymptoma  ai*e  not  simply  dne  to  a  local  action, 
- — ileductions  confirmed  by  tho  chemical  experimenta  of  Asehoff,  who 
A>und  colchicine  in  tho  Liver,  kidneys,  heart,  lungs,  and  blood  of  a 
mbbit  poisoned  with  one  and  a  half  grains  of  it. 
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Upon  meet  animala  colcliicnm  act4  voiy  much  as  it  docs  upon 
man,  in  poiaonoii^  doses  proflucing,  ns  prominent  symptoms,  sovopo  and 
often  bloody  purging,  Vomiting,  great  prostration,  embarrassed  rospira* 
tion,  6nally  more  or  less  pronounced  paralysis,  and  death,  not  rarely 
preceded  by  convulsions.  Itoflex  actions  are  lessened,  and  finally  nbol- 
Uhed  (Albcrs,  Itossbach),  in  the  frog;  but  Itosebach  afllrma  that  there 
te  a  procodont  stngo  of  convulsions  with  excessive  reflex  activity;  in 
warm-blooded  animals  this  first  stage  of  excitement  is  rarely,  if  ever, 
seen.  According  lo  the  elaborate  experiments  of  Rossbach,  the  motor 
norvos  and  the  striated  muscles  are  not  aficctod  by  the  poison,  but  the 
higher  nerve-centres,  the  spinal  cord,  and  the  peripheral  sensory  nerves 
suffer  palsy.  ITie  eamo  observer  found  that  the  circulation  was  very 
little  influenced,  that  the  pneumogaatries  were  not  affected  until  near 
death,  and  that  the  splanchnic  and  intestinal  vagi  oBcaped  altogether. 
In  no  case  do  reflex  ttpinal  convulsions  occur  at  any  timo. 

Using  Mcrc'k'B  colchicine  in  the  laboratory  of  the  University  of 
Pennsylvania  (^Unicemity  Mediail  Maijdzine^  vol.  i.),  Adolfo  Fcrror  y 
Leon  confirmed  the  results  of  Rosalmch,  that  the  alkaloid  has  very 
little  influence  upon  the  circulation,  although  when  the  dose  was  fitiffi- 
cienlly  large  thL-ro  was  some  cardiac  depression.  Ho  also  noted  that 
the  twnsory  nerves  were  especially  atfectcd.  Jacobi  (5lyo«s  Annual^ 
1891)  affirms  that  abaolntoly  pure  colcliic-ine  is  physiological ly  inert, 
but  that  it  is  transformed  in  the  system  into  a  brown,  amorphous,  oxi- 
dation product,  oxydicokhicine,  whieh  produces  the  poisoning  symptoms 
commonly  attributed  to  colchicine.  He  confirms  the  conclusion  of 
Kosshacb,  that  there  is  paralysis  of  the  motor-cord,  and  believes  that 
death  is  usually  due  to  centric  rcspirntory  paralysis. 

The  outcome  of  our  present  phyaiologicn)  knowledge  seems  to  be 
that  colchicine,  in  toxic  dose,  paralyses  the  penpheral  sensory  nerves 
and  finally  the  motor  tract  of  the  cord  with  the  respiratoiy  centre, 
and  has  very  little  action  upon  the  circulation.  On  the  oiher  hand, 
as  was  first  pointed  out  by  Rebroff,  and  since  confirmed  by  Roasbaob 
(Pharmak.  Untersucb.,  Bd.  ii.),  the  rupidity  of  death  in  colcbicine- 
poiiioniiig  iti  not  at  all  in  proportion  to  the  size  of  the  dose.  Thus, 
Schroff  noticed  that  one  and  a  half  grains  of  colchicine  produced 
death  in  the  rahbil  In  fourteen  hour^,  whilst  fifteen  grains  killed  in 
eleven  hours.  This  failure  of  rehttion  seems  to  be  explicable  only  by 
the  supposition  that  (rolchiciue  kills  chiefly  by  its  irritant  action  OD 
the  alimentary  canal,  and,  not  being  iu  any  dose  corrosive,  requires 
timo  to  work  out  the  faCnl  result,  through  the  instrumentality  of  ft 
^^L  gastro  onleritis.  This  deduction  is  confirmed  by  the  long- protracted 
^^m  course  of  the  poisoning  after  small  doties.  Thus,  Aschoff  noted  death 
^^1  on  the  ninth  day  in  a  pigeon  which  bad  received  ono-fuurth  of  a  grain 
^^       of  the  alkaloid. 

I  After  death  tVom  colchicum,  the  bliwd  is  generaHy  found  ver}-  dark 

I  and  imperfectly  coagulable ;  but  whether  thin  is  due  to  a  direct  action 
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of  the  poisoD,  or  ia  the  rcflult  or  the  slow  death  bj  asphyxia  and  ex- 
baualion,  hiu  not  been  dotcrtuincd.  The  chief  changes  ai'o,  however,  ia 
the  aliTnentary  canal,  the  mucous  racmbraiiQ  of  which  is  much  swollon, 
intonsely  congested,  sometimes  rcchymotic,  or  with  blood  free  in  the 
antes  tine. 

Cieiger  (^Annat.  Chem.  PAarm.,  vii.  274),  Hoppe,  Aachoff  (^Viertel- 
Jnhresschrift  fur  Prakt.  Pharm.,  vi.),  Schroff  {Oester.  ZeiUcUriftf.  Prakt. 
Teil/c.,  1856),  and  Albera  {Deutsche  Klinik,  1856,  xxxvi.)  have  experi- 
mented with  colchicine,  and  have  shown  that  it  causes  BymptomB  sim- 
ilar to  those  produced  by  colchicura,*  of  wbieh  it  ia  without  doubt 
t-he  active  principle.  The  closer  atudiee  of  Sthaitanoff,  Roaabach,  and 
X*a8chkia  {Schmidt's  Jahrb.,  cci.  232)  appear  to  have  yielded  contra- 
dictory results.  Schaitanoff  and  Paschkis  found  that  the  alkaloid 
Tiotably  increases  the  arterial  pressure;  Sosabach,  that  the  circulation 
ia  but  little  affected;  while  in  Itossboch'a  experimentii  there  was  a  nar- 
<^0»Ja  irbioh  aeema  to  have  been  replaced  in  the  experiments  of  Pasch- 
kia  by  a  peculiar  lose  of  sensibility.  The  laot  observer  noted  also  that 
neither  the  vagi  nor  the  splanchnics  were  affected.  All  observers  ap- 
pear to  agree  in  statingf  that  tho  chief  force  of  the  poison  is  expended 
vapon  tho  alimentary  canal,  at  least  in  mammals,  and  that  after  death, 
^von  when  tho  alkaloid  has  boon  given  hypodcrmioaliy,  the  intostiaal 
Kxiucous  membrane  is  found  much  inflamed,  as  ie  aUo  vory  fVoqaontly 
Clie  inner  coat  of  the  stomach.  Paschkis  has  found  thai  the  normal 
excitability  of  intestinal  peristalsis  by  galvanization  of  tho  pnoumo> 
^^astric  nerve  Is  destroyed  by  colchicine. 

The  action  of  poisonous  doses  (one  to  two  grains)  of  colchiceine  has 

boon  studied  upon  dogs  by  Dr.  Samuel  R  Percy.    Tho  ^Tiiptoras  ore 

"Very  similar  to  those  produced  by  colchicine;  they  aro— increase  in  tho 

frequency  of  tho  pulse,  severe  purging  with  toncemos,  vomiting,  finally 

gproat  slowing  of  the  pulse  and  failure  of  tho  heart's  action,  and  death 

without  convulsions.     Tho  urine,  at  first  increased,  was  afterwards 

suppressed.     On  post-mortem  examination,  the  mucous  mcmbrauo  of 

l-lio  intestines  was  found  highly  infiamod,  that  of  the  stomach  slightly 

BO,  and  the  heart  and  arteries  wore  filled  with  black  tarry  blood,  similar 

to  (hat  of  colchicine-poisoiiing.    On  tho  other  hand,  Paschkis  asserta 

t.lxat  one  and  a  half  grains  of  colchiceine  injected  into  the  jugular  vein 

oT  a  dog  produced  no  results  whatevor.     It  is  evidout  that  tho  two 

cscperimenters  had  different  Bubstance«.     V^ttct  (University- Mctt.  Mag., 

■vol.  i)  finds  that  colchiceine  acts  chiefly  upon  the  motor,  and  not,  as 

does  colchicine,  upon  the  senwry  nen-es,  and  that  whilst  it  stimulates 

B  t.Vi«  peripheral  vagi,  it  does  not  depress  the  heart-muscle. 

^f  *Dr.  R.  t^irlns'aexpftrim«it«  (Edini.  Mei.  and  ^di^.  Jovn.,  ToL  Ivl.,  1841}  majbftUi- 

^loyti  tor  eonpftrixm.     H«  uBod  cnlehiovm. 

t  DitfDrtatMtdf,  ihfl  work*  of  neirlj  all  th«M  InrMtigiiton  Kra  knowii  to  n*  tmlj  al 

•«^<>V'^li>nd.     Not  baring  bad  taem$  to  tbe  orlglBftI  [Mpen,  I  ban  bcra  tonpA  Vo  depood 
I  "pOBilMtneti  in  nrirqiJminiaU. 
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The  main  iotorest  to  tho  therapeutist  in  the  physiological  Btudy 
colchicuin,  of  course,  Is  in  regard  to  its  action  in  smnll  therapeuti 
doaes.  The  most  prominent  result  of  the  ingestion  of  such  amounts  ia 
gastro-intcstinal  diaturlnnce,  as  ehown  by  abdominal  uneasiness,  coliekj 
palaa,  borbor}'g:mi,  loss  of  appetite,  moderate  purging,  and  somctimea 
nausea, — symptoms  differing  in  degree  only  from  those  of  poisoning  by 
tho  drug.  Ueforo  they  come  on,  however,  there  is  a  lowering  of  the 
pulse-rate,  sometimes  as  much  as  twelve  beats  per  minute.  Upon  tho 
skin  the  medicine  occai^iouatly  acts,  producing  in  some  cases  diaphoretic, 
and  it  is  said  tliat  the  amount  of  this  action  is  in  inverBO  ratio  to  the 
cfToct  on  the  bowels.  According  to  Schroff.  the  one-hundredth  of  a 
grain  of  colchicine*  is  rather  more  than  the  therapeutic  dose,  and  pro- 
duces purging,  lasting  for  several  days,  with  griping  pains,  oorobral 
distress,  a  pulse  at  first  lowered  but  afterwards  accelerated,  and  a 
Bccretion  of  thick  latoritioua  urine.  Any  nervous  eymptoroa,  sach  as 
vertigo,  headache,  muscular  wcaknoBS,  which  may  be  present  as  tho 
result  of  the  admin Ut ration  of  colchicnm,  are  probably  sympathetic 
upon  the  gaslro-intestlnal  irritatiun.  It  is  evident  that  colchicum  in- 
fluences tho  bowels  powerfully,  and  probably  in  this  way  acts  as  an 
cliruinalivo.  But  in  the  minute  doses  oflen  used  with  advantage  in 
disease,  purging  docs  not  occur,  and  consequently  increased  elimina- 
tion, if  It  takes  place,  must  be  through  the  kidneys:  great  interest 
therefore  attaches  to  the  influonoe  of  the  remedy  upon  the  nrinaiy 
secretion.  In  considering  this,  the  effects  of  poisonous  and  of  them' 
peutic  doses  must  not  be  confounded,  for  it  is  very  evident  that  an 
irritation  which  causes  suppression  of  urino  may,  when  present  in  a 
much  milder  degree,  produce  an  increased  flow. 

It  seems  very  certain  that  in  moderate  doses,  repeated  at  r^:ular 
intervals,  colchicum  very  oflon  increases  the  flow  of  urine.  In  1828, 
Chelius  announced  that  during  its  administration  in  gout  tho  amount 
of  uric  acid  eliminated  is  nearly  doubled.  Dr.  R.  Ijewins  {Edinburgh 
Medical  and  Surgifxtt  Journai,  1841,  vol.  Ivi.  p.  200)  submitted  tho  urino 
of  several  persons  suffering  from  gout,  taken  boforo  and  after  the  ad- 
ministration of  colchicum,  to  Professor  Christison,  who  found  in  tho 


*  Dn.  Malrat  4nd  OmBbtniftli  (ComjtUt'lttndut,  eit.  515)  bnre  m^do  a  mHm  of  •xp«ri> 
nenti  to  (l«t«rniiD«  tho  Aoao  of  fiolohioioo.  Tb«j  Ad  J  thkt  if  given  bj  ttie  ctoBtseb  it  mum 
when  in  tho  doa«  of  0.0002  griunineporkititgratninn  in  the  ImreranitiwlioodtarTbaekylHlt  p4ljr- 
ari&;  of  '0,00036  gnumno  per  kila^ramme,  T[o1«Bt  purgation,  witli  ft  liUI*  gonwml  itpnaiaai 
of  0.000-176  grammft  per  ktt»gnuRin«,  vLulent  blrxidy  iliarrhcea,  nith  kftlivation,  polfnri*  add 
graat  f«ebl«iiMi,  IttMtulag  of  tb«  temperatare,  and  rapid  rcvplralloo,  Qiren  h;r|>odanftiMn7i 
tlie  iliur«tio  <liM«  is  0.00015  Krainmft,  ibo  purgmtiro  dM«  0.00035  gmmni«,  and  tha  taii«  doM 
0,00035  grBiame,  per  kilogram  ma.  Wh«D  gtrca  U>  tha  bakltby  nan  hy  tha  mooth  It  prodaoas 
Id  doau  of  0.0003  to  0.003  gramtntt  mild  htadache,  maKular  weaknaaa,  abdomiitftl  paling 
tncreawd  rrrqaoDOT  of  ibo  pul£«,  tlilrat,  Inorauctl  diureaiB ;  in  do«M  of  0.005  (nuira^  dUr> 
rbna  and  dlmloudon  of  tha  urina.  Id  exparioienU  opoD  two  goat;  iadlvlduata  nndor  Lba  in- 
Inanoe  of  a  purgatiTa  doia  of  oolebioiua  (0.0005  gramiBej  the  urino  wai  leacCBad  in  qnastity, 
M  «M  ftlM  tb4 «!!"' iacti'-n  of  nrw,  but  tba  alimination  of  arte  aoM  wat  diiliootlf  JntiriaMiL 
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eolehicum-nrine  tho  proportion  of  urea  nearly  double,  and  that  of  nrio 
ftoid  greater*  than,  that  of  tho  othor  specimens. 

In  1852  Dr.  Maclagan  {Edinburgh  Journ.  Jled.  Sci>,  3d  nerioB,  vol. 
xiv.  p.  24)  analyzed  the  urine  of  three  cases  of  i-hemnatism  before  and 
aflor  the  exhibkion  of  colchioum:  in  two  instances  tho  proportion  of 
area  was  very  greatly  incrtased,  that  of  uric  acid  slightly  so.  In  tho 
third  case  the  effect  just  noted  happened  at  first,  but  not  afterwards. 

On  tho  other  hand,  Prol'essor  Slillo  states  that  Graves  and  Gardner 
affirm  that  the  urates  diminish  under  the  use  of  the  medicine.  It  is  evi- 
dent that  those  different  results  are  not  so  contradictory  as  they  seem, 
for  it  is  poseibio  that  in  one  case  Die  colchicum  may  ho  act  as  to  increase 
the  elimination  of  urea,  in  another  that  of  uric-  acid,  aad  that  when  ono 
of  these  is  increased  the  othor  may  be  unaffected,  or  even  diminished. 

Further,  when  tho  medicine  purges  freely  it  is  yory  prnbablo  that 
elimination  by  the  kidneys  is  lessened ;  and  no  account  of  this  is  taken 
by  any  of  the  observers  whose  original  papers  I  have  seen.  Moreover, 
theae  observers  also  all  contented  theiiselves  with  noting  the  propor- 
tion of  urea  and  uric  acid  in  the  urine,  when  it  is  evident  that  the 
mere  proportion,  unchecked  by  the  absolute  amount  of  urine  secreted 
during  the  twenty-four  hours,  is  no  criterion  as  to  the  al>sotiitc  amount 
eliminated.  Dr.  A.  B.  Garrod  {Ued.-Chir.  Trans.,  1858,  xli.  3-J8J  has 
made  a  study  of  the  subject  in  such  a  way  as  to  avoid  this  fullacy,  and 
found  that  the  elimination  of  urea  and  uric  acid  was  sometimes  in- 
creaaed,  but  that,  on  the  whole,  no  marked  effect  was  produced.  T)r. 
Keel  Patton  {British  Med.  Journ.,  i.,  18913)  states  that  in  his  exporimonts 
on  dogs  small  doaes  of  colchicum  increased  very  difltinctly  the  elimino* 
tion  of  area  and  uric  acid,  as  well  as  the  amount  of  the  urine;  while 
large  doees  lessened  the  amount  of  urinary  secretion  and  incren<ied 
slightly  the  daily  elimination  of  urea  and  uric  acid.  He  beliovefi  that 
the  increase  was  due  to  an  increased  production,  because  after  the 
administration  of  the  drug  the  daily  elimination  did  not  fall  below  the 
norm.  T  do  not  think,  however,  that  at  prpaent  we  are  warranted  in 
considering  it  established  that  colchicum  materially  influences  nitroge* 
notts  elimination. 

The  action  of  the  drug  upon  the  urine  during  health  t?*  evidenttv 
very  closely  connected  with  the  question  just  discussed.  Here  again 
we  find  conflicting  and  insufficient  testimony.  Dr.  Bird  {Urinary  De- 
pMita,  Phila.,  1859,  p.  354)  quoies  Professor  Kramer'8+  experiments  na 
showing  that  colchicum  does  not  increase  the  amount  of  solids  elimi- 
nated, and  intimates  that  his  own  investigations  liad  given  similar 


*  Dr.  HBriej  ( n«  Drimt  and  iia  Dtramgtmtnta,  Phils.,  1872,  p.  81}  nrnkott  llie  MHrtloa 
Iksi  oolcbicDm  dimlDlshea  th«  ezoreUoo  of  aria  said  and  orsn  th«  nra* :  m,  bowerw.  b«  doM 
»o4  dMiD  U  Q«ocMsr7  to  gir«  %ay  taUmritjr  for  Uie  uKertino,  ind  u  he  doM  oot  Kppe*r  to 
IwTe  nade  mnj  «UbonU  ahamiad  •XMtinUion  UibmU;  bM  nnob  w«(ght  !•  lo  b«  ftltMb«d  ta 
hit  tcatimoio;. 

f  Cnner'a  |)>)Mr  iru  pntriUlMd  in  JCttUr't  Arckiv«9,  Dm.  I8i7,  Mid  It  tiucoewibU  to  bi«. 


roflults.  Dr.  namniond  (iVoc  Phil  Acad.  Nat  Set.,  Deo.  1858).  on  tho 
other  band,  in  a  Berica  of  exporimenta  in  which  ever^*  care  to  avoid 
flillnciofl,  hy  maintaining  equality  as  to  diet  and  esercise,  was  observed, 
found  that  while  squill  and  di^ilalin  only  increased  tho  watery  part  of 
tho  urino,  hoth  the  organic  aod  the  inorganic  solids  wore  remarkably 
tncreoscd  by  colohicum. 

In  regard  to  colchiceine,  the  experirjentu  of  Profoftsor  S.  R.  Pero^* 
(Amer.  Med.  Tjmes,  April,  18G2,  p.  1G7)  indicate,  but  a™  much  too  few 
to  provo,  that  in  gout  it  increases  the  elimination  of  uroa  and  orio  acid. 

THBHAPECTica— Our  knowledge  of  tho  uso  of  colobicura  in  disease 
is  purely  empirical,  based  upon  cLinical  experience ;  and  our  ocquatnt- 
aoce  with  it^  physiological  action  is  not  Bufficient  to  enable  us  evon  to 
explain  ftilly  what  experience  has  taught,  much  less  to  guide  us  iu  our 
uso  of  the  dnig.  Gout  is  the  odo  disease  in  which  colohicum  in  almost 
auivcrsally  ivcognizcd  aa  a  specific.  It  may  bo  advantageously  em 
ployed  both  as  a  prcvcntivo  of  tho  paru.xyt^m  and  to  lessen  its  severity 
when  developed.  During  an  attack  of  gout,  ft'oni  ten  to  twcuty  drops 
of  the  wine  of  colcfaicum  root  may  bo  exhibited  every  four  hours  until 
some  decided  evidence  of  its  aclion,  such  as  nausea  or  slight  purging, 
is  induced.  It  should  alwaj's  bo  borne  in  mind  that  although  looeenoaa 
of  tho  bowels  may  be  useful,  yet  when  coiehicum  pui-ges  tho  gouty 
patient  actively  it  mostly  fails  in  achieving  the  dosired  therapeutic 
result.  Ita  action  is  most  favorable  when  its  influcnco  is  felt  chiefly 
upon  the  akin  and  the  kidneys.  To  otTect  this  desired  result,  it  ia  ofteu 
well  to  restrain  tho  t«uduncy  of  the  drug  to  act  upon  tho  bowels,  by 
combining  it  with  opium.  This  ia  especially  the  case  in  debilitated 
Bubjocta,  iu  whom  anything  like  over-purgation  must  bo  avoided  with 
tho  most  scrupulous  care.  By  lai^e  purgntivo  doses  of  colchlcum  tho 
paroxysm  of  gout  may  often  be  supprosscd  ;  but  experience  has  shown 
that  this  use  of  colchicum  ia  dangerous,  the  suppression  being  somfr- 
times  followed  by  serious  internal  disease,  apparently  duo  to  a  traiuHar 
of  tho  gouty  irritation.  Between  tho  paroxysms,  colchicum  may  ba 
ateadily  exhibited  to  the  gouty  subject  in  small  doses  (ten  drops  of  tb« 
wine  of  tho  root  three  t  moa  a  day);  rmd  often  groat  advantage  u 
derived  from  it^  combination  with  iodide  of  potassium.  This  com- 
bination \a  eHpeciully  useful  in  irregular  atonic  gout,  such  aa  ia  most 
fVeqoonlly  seen  in  women  of  feeble  nervous  organisation  who  bar© 
inherited  the  diathesis,  but  is  aomctimcs  present  oven  in  robust  men. 
Ten  grains  of  tho  iodide  and  ton  drops  of  the  eolcbicnm  wine  may  bo 
given  three  times  a  day.  Speculations  as  to  how  colchicum  cures  goat 
appear  to  mo  useless  in  tho  present  atato  of  our  knowledge :  untii  we 
know  more  of  the  physiological  action  of  tho  drug  aud  of  tho  nature 
of  the  disease,  ono  theory  seems  as  good  as  another. 

In  rheutnatism,  colchicum  baa  been  highly  recommondcd  by  some, 
but  has  never  come  into  such  general  uso  as  in  gout.  In  the  inflamma- 
tory* variety  of  the  diseoso  it  is  of  but  little  value,  except  iu  purgative 
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doses,  and  is  mostly  administered  in  the  form  of  Scudamore'i  Mixture^ 
fwhich  ia  composed  of  magnesia  and  ita  sulpkato  with  wine  of  colchi- 
Cum  root.  In  subacute  rheumatism,  the  combination  of  colchicum  and 
iodide  of  potassium,  already  epoken  of,  is  very  useful. 

Colchicum  has  been  admim&tered  in  various  diseases,  but  when  tbcra 
no  rheumatic  or  K<>°^y  taint  is  at  present  very  rarely  used. 

ToxicoLOOT. — Tbe  symptoms  of  poisoning  by  colchicum  havo  been 
already  enumerated.  The  fatal  doeo  vartoa,  but  is  Bmall.  Professor 
€eo.  B.  Wood  {U.S.  Dispensatory,  13lb  cd.,  p,  1504)  states  tbat  death 
lias  bcoQ  produced  by  two  drachms  and  a  lialf  of  the  wino  of  colchicum 
jtMjt ;  and  Taylor  {Medical  Jurisprudence,  2d  od.,  vol.  i.)  records  a  case 
in  which  tbrce  dracbms  and  a  bulf  proved  fatal.  On  the  olbor  band, 
itocorery  has  taken  place  after  the  ingestion  of  an  ounce.*  According 
4o  the  flxperiracnts  of  SchwtT,  colchicine  is  eighty  to  one  hundred  LiraeH 
itrongor  than  the  fresh  corm.  According  to  Heinrich.f  0.15  grain  of 
loolchicine  will  produce  poisonous  symptoms  in  man,  and  in  Knihmor'a 
lexporimontd  (Journal  fur  Fkarmakodynamik^  ii.  561)  0.3  grain  caused 
in  an  adult  violent  serous  purging,  lasting  for  four  days,  and  accom- 
panied with  ftcvoro  tenesmus.  Casper  has  seen  death  result  iVom  a 
iquantity  of  the  wine  containing  0.025  to  0.03  gramme  (0.37  to  0.45 
jgrain)  of  colchicine ;  but,  according  to  Husomann,  recovery  has  taken 
place  after  the  ingestion  of  0.045  gramme  of  the  alkaloid.  Dr.  Goo. 
fW".  Major  {Canada  Med.  and  Surg.  Joum^,  l>oc.   1873)  records  seven. 

b)Q  cases  of  poisoning  fVom  one  bottlo  of  wine  of  colchicum  seeda 
curring  in  Montreal,  seven  of  which  proves!  fa.at.  The  patients  had 
Ebeon  vomiting  and  purging  almost  continuously  for  many  hours  when 
Bzst  soon,  and  the  symptoms  were  exactly  those  of  the  stage  of  col* 
lapM  of  aerere  cholera  morbus.  In  no  case  was  the  purging  bloody. 
Conaciooanesa  was  preserved  to  the  last,  and  in  only  one  case  wad 
ther«  anything  like  convulsions.  There  was  decided  numbness  of  tbe 
bxtremities ;  and  a  peculiar  hoarseness  of  the  voice  wa8  especiaUy 
poted. 

The  treatment  of  eolchicum-poisoning  is  as  follows.  If  the  stomach 
and  bowels  havo  not  been  freely  evacuated,  administer  at  once  an 
emetic  and  a  cathartic,  so  as  to  empty  the  alimentary  canal ;  allow  the 
patient  to  drink  freely  of  worm  water,  to  aid  in  these  operations  and 
to  act  on  the  kidney's.  Give  freely  of  tannic  acid,  as  the  only  known 
chemical  antidote ;  although  experiments  upon  animals  have  ahowa 
ftiit  it  is  not  to  be  relied  upon.  To  check  the  vomiting  and  piu-ging, 
^^minister  opium  tVeely;  and  to  allay  the  irrita.tion,  cause  the  patient 
po  drink  tVeely  of  albuminoas  matter,  such  as  white  of  ogg  dissolved 
p  ^Rter:  the  tannic  acid  having  boon  given  as  soon  as  possible  after 
taking  of  thu  poison,  the  demulcents  are  useful  in  the  more  od- 
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vanoed  utagea.    Symptoms  of  gaatro-entoritia  or  of  collapse  are  to  ba 

mot  M  tUey  arise. 

Apui.MfiTBATioM.— Colchicura  is  never  uaed  in  eubstance;  tho  wine 
of  tho  root  16  doservodly  tho  most  popular  preparation.  It  ha»  boen 
Mserted  that  coldiicino  hyiwdermicaliy  aamiiiistered  ia  especially  offl- 
cuciouD  in  rbeuinoli&m ;  tho  doso  is  one  tiltieth  of  a  grain  {^Berl.  KUn. 
\V<x},enachr.,  1877,  197). 

Tho  official  preparations  from  the  seeds  are:  the  ivkclvrt  (Tinctura 
CuicMci  Semims — 15  per  cent.),  dose,  half  a  teaspoonftil  to  ono  and  a 
half  teaspoonfuls;  tho  wine  (  Vinum  Colchici  Seminis — 15  per  oeut.,  dodo, 
half  a  ti-aiipoonful  to  one  and  a  half  tcas|>oonl\il8;  and  tho^ui<i  extract 
(£j.-tr>\ctum  Cotchici  Srininis  Fluidutn),  dose,  two  to  six  minimft. 

Tho  oflatial  preparations  of  the  i-oot  are:  the  kim  {Vinum  Colchici 
Radicis — 10  per  cent.),  dose,  ten  to  fifteen  drops;  as  a  purgative,  half  a 
fluidrat'hm;  tho  extract  {Krtractum  Colchici  Radicis),  fiose,  qug  to  two 
grains ;  aud  \\iQfl\iid  extract  {Kxtractum  Colchici  Sadicis  Fiuidum),  doee, 
two  10  four  minims. 

SARSAPARILLA-SARSAPARILI^A-    U.S. 

The  root  uf  Smilax  officinulU,  Stnilax  uedica,  Smilax  papyracca, 
and  other  species  of  Smtlax,  woody  vines  inhabiting  Mexico  aud  the 
uonhern  portions  of  South  America.  There  are  in  cummurco  a  uumlier 
of  vanctiL<eof  sarsaptirilla,  tho  two  most  important  of  which  are  the 
Nondurtis  and  the  Jirtizilian.  The  former  of  these  is  almost  the  only 
MirMparilla  used  in  this  country.  It  occurs  in  bundlci  two  or  three 
feet  long,  composed  of  sovcral  very  long,  thin  roots,  folded  upon  them- 
selves, the  whole  being  bound  round  by  a  number  of  turns  of  the  root. 
The  ]lra£)Iian  tuirsaparillu  al»o  cumes  in  cylindrical  bundles,  each  of 
which  18  olosHjly  wrapped  about  by  a  verj-  flexible  stem :  it  mostly  baa 
l^wvr  roi:itlct6  than  tho  Honduras  variety.  The  crude  sorsaparilla  baa 
little  or  no  ttmell,  but  its  taste,  which  is  at  iirsl  simply  mucilaginous, 
noon  bei-omus,  if  the  root  bo  chewed,  persistently  acrid.  According  to 
IVifoesor  *ieo.  n.  Wood,  the  degree  of  this  acridity  is  the  best  measure 
thoro  is  of  the  activity  of  any  specimen  of  tho  drag.  There  are  in 
sarAik|>iinltu  three  active  glucofildes, — PartUin,  of  Palotta,  Saponin,  of 
OtiiM).  and  Siirxaponin,  of  SchuU.  To  these  gtucosidee,  separate  or  com- 
blneil,  vitrions  names  have  boen  given  by  vanous  inveetigators,  such  as 
MHiViiotn,  saheparin,  sarsaparilUn,  parallinic  acid.  The  three  principles 
belong  to  thi*  saponin  group,  and  resemble  in  physiological  action  sapo- 
nin fVoiii  quillaia  bark.  According  to  Robert,  sarsaponin  is  about  the 
miv<i  HRtivo  |>oison  to  tho  red  blood-disks  known,  but  is  lose  active  aa  a 
canlinc  parnlyzant  than  are  most  saponins.  To  it  sarsaparitla  is  be- 
lieved to  chiofly  owe  any  medical  value  it  may  possess.  I'alotta  asserts 
that  thirleon  grains  of  partiltin  will  cause  vomiting,  constriction  in  tbe 
throat,  weakness,  diaphoresis,  and  depression  of  tho  circulation.  On 
the  other  band,  Backer,  of  Bonn,  has  oxUibilcd  it  in  doses  of  a  like 
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amount  without  producing  any  Bymptoma  whatever  (Joum./ur  Pharma- 
kodytunnik,  Bd.  \\.  p.  2.1).  There  doos  not  Beem  to  be  reason  for  believing 
that  the  saponin  principles,  in  the  largest  therapeutic  dose,  of  sarHaparilla 
are  (n  sufficient  amount  tooxertapercopliblo  tnflueucoupon  the  human 
system.  It  boa,  induud,  boon  assorted  that  sardaparilla  act»  aa  a  diuretic 
and  diaphoretic;  but  tho  only  record  I  have  mot  with  of  any  caroAil  ox- 
})crimoDtation  is  that  of  Bockcr  (loc.  cU.).  That  investigation  seoms  to 
8ho\r  conclusively  that  tho  drug  has  no  marked  iuflucnco  upon  these 
secretions.  If,  thcrefom,  sursupurilitt  buvo  any  value  ulmtevor  in  dls- 
caso,  it  must  be  simply  as  an  alterative, — as  a  remedy  which  in  aome 
unknown  way  modifie>4  uutriliuii. 

Tu£aAPEOTica. — Sarsaparillu  has  bcoa  used,  and  alili  ts  used,  to  such 
KQ  onormouB  extent  iu  mcdlclno  that  it  sooms  impositiblo  to  believe  that 
it  is  destitute  of  therapeutic  virtue.  It  is  not  in  accordauco  with  the 
plan  of  the  present  work  to  enter  into  an  elaborate  diitcussion  of  tho 
recorded  clinical  experience  with  it:  suffice  it  to  say  that,  although  tho 
evidoDce  is  contradictory,  on  the  whole  there  is  a  deoidod  preponder- 
ance in  favor  of  the  value  of  the  drug  in  chronic  syphilis  and  in  chronio 
scrofulous  diseases.  I  have  used  it  largely,  but  alwiya  in  combination 
vith  more  powerful  alteratives,  so  that  it  is  imposs  bio  to  decide  how 
much  of  tho  good  achieved  has  been  duo  to  its  iufluonco.  There  ore 
two  distinct  methods  or  objects  of  tho  uso  of  sar&aparilia  in  sj'pbilis: 
one  as  an  adjuvant  to  mercury  in  the  secondary  stago ;  tho  other  as  an 
adjuvant  to  the  iodide  of  potassium,  or  as  a  solo  reliuucc,  ii  the  advanced 
tertiary  cases,  especiallj  where  the  constitution  Is  very  much  broken 
down  by  the  disease.  It  is  stated  that,  in  the  hitter  condition,  very 
often  during  its  use  the  appotilo  will  gradually  increase,  the  spirits 
rise,  tho  secretions  become  more  and  more  normal,  and  tho  strength 
grow  day  by  day. 

Aduinistration. — Sarssparilla  is  never  given  in  substance,  but  in 
one  of  the  tbilowiug  preparations: 

Decoctum  SarsapariUa  Compositum,  U.S. — Compound  Decoction  of 
SarsapariUa. — This  is  made  from  sarsaparillo,  sassafras,  guuiacum  wood, 
liquorice  root,  and  mesercum,  and  ts  ua  imitation  of  the  famous  '^JLisbon 
Diet-Drink.''     Done,  three  or  four  fluldouuces  throe  or  four  times  a  day. 

St/rupus  SarsapariUa  Compositu^,  U.S. — Compound  Syrup  of  Sariapa- 
rilla. — TUis  contains  sursuparilla,  liquorice  root,  souna,  oil  of  sassafras, 
oil  of  anlno,  and  oil  of  gaultheriu,  and  is  a  vcr^'  popular  preparation, 
on  account  of  its  pleasant  taste:  it  affords  the  only  vehicle  1  kuow  of 
capablo  of  disguising  tho  taste  of  the  iudide  of  potassium.  The  dose 
of  it  is  one  to  two  tablespoon fuls  three  or  four  times  a  day. 

Mxtractum  Sarsaparilla  Fluidum,  V.S. — Fluid  Extract  of  Sarsapa- 
rUla. — Dose,  half  a  tvaspoonful  three  times  n  day. 

£j:tractum  SarsapnriUte  Fluidum  Compositum,  V.S.— 'Compound  Fluid 
Extract  of  SarsapttriUa.—'Yhta  contains  sarsaparillo,  liqaorioe  root,  sas- 
safras, and  mezoroum.    The  dose  is  a  teaspoonful. 
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QtTAlACI  LIGNUM— GUAIAO  WOOD.    U.S. 
OUAIACI  RBSINA^QUAIAO  RESIN.    U.S. 

The  hearUwood  of  Giiaiacum  officinale  and  of  Gaaiacum  eaiictum, 
anr]  the  ruinin  of  Gimtucum  ofBcIiiale,  a  largo  li*oe  growing  ia  tbe  West, 
lodies.  Guuinc  wuod,  or  Ugnum-vttiv,  it)  iiiiporttid  In  billcta,  but  Texy 
generally  ia  kept  in  the  ebopH  iu  the  furm  of  raspiuga  or  shavings.  It 
is  a  very  dense  wood,  having  a  dark-olive  or  brownish-green  color.  It 
is  inodoroua,  but  becomea  somewhat  fragrant  when  rubbed  or  heated. 
Besides  the  resin,  it  contains  an  extract  which  ia  believed  to  faavo 
medicinal  properties. 

Guaiac  rosin  is  obtained  to  a  slight  extent  by  ^outaneous  exudation 
fW>m  the  living  trees;  much  more  largely  by  boring  a  hole  into  the 
centre  of  one  end  of  a  billet,  plac-lng  the  other  end  in  the  fii^e,  and 
catching  the  melted  rosin  as  it  runs  out;  tind  still  mora  frequently  by 
bailing  tho  chipped  wood  in  salt  and  water  und  skimming  oft  the  resin 
OS  it  rises  to  tlio  surface.  Guaiac  occurs  in  irregular  lumps  or  mnnaoa^ 
of  a  dark  reddirth-brown  greenish  color  oxtcrnaUy,  oflbringa  conchoidal 
fracture  with  somewhat  translucent  edges.  Tho  odor  is  feeble,  pe<ruliar, 
agreeablo,  increased  by  heat.  The  taste  is  at  first  very  slight^  but,  as 
tho  resin  molts  in  the  mouth,  it  booomes  very  acrid  and  persistent.  It 
is  an  exceedingly  complex  body,  containing  tltree  acids,  tho  gtuiiaconie 
acid  of  Hadelich,  tho  guaiac  acid  of  Kighini,  and  tho  gttaiacresinic 
acid  of  Hlasiwotz,  bcsidoe  guaiac  yellow,  a  peculiar  resin,  and  other  sub- 
staucos.  Landercr  assorts  that  ho  had  found  in  it  a  peculiar  oryBtal* 
lizable  substance,  which  ho  calls  guaiacin  (Iluscmann,  Vie  Pfianzenstoffe^ 
p.  11060 

When  a  lump  of  guaiac  is  ftosbly  broken,  it  offers  a  dark,  Maekisb 
surface,  which  on  scraping  or  bruising  becomes  yellow isb  ;  on  exposure^ 
the  well-known  grecnisb  tint  is  acquired,  owtug  to  a  spontancoua  o.\i- 
dation.  The  case  with  which  the  resin  undergoes  oxidation  is  its  mo6t 
distinctive  characteristic.  As  already  stated,  tbe  change  occurs  on 
sirapio  exposure  to  tbe  light.  According  to  Wollaeton,  tt  is  moat  rapid 
and  perfect  in  tbe  focus  of  tho  violet  rays  of  tho  Bpeetrum,  while  in 
the  focus  of  the  rod  rays  tho  original  color  is  regained.  Oxidizing  or 
ozonizing  agents,  such  as  nitric  acid,  chromic  acid,  iodine,  bromine,  and 
chlorine,  produce  this  oxidation  very  rapidly  and  veiy  thoroughly,  the 
resin  acquiring  an  intense  bluo  color. 

Physiolooical  Actios. — Guaiac  is  believed  by  some  to  act  as  a  dia- 
phoretic, and  to  do  good  by  increasing  the  elimination  of  tbe  skin  ;  but, 
as  I  have  not  boon  able  to  obtain  either  from  medical  literature  or  fVom 
the  exhibition  of  the  mcdtcino  any  distinctive  proof  of  Its  having  eucfa 
action  to  any  marked  extent,  I  have  preferred  to  consider  tho  drug  as 
an  alterative.  When  taken  internally,  very  little  sensible  effect  rosulta, 
unleas  tbe  dose  bo  so  large  as  to  irritate  tho  stomach. 

TaEOArEirrics. — Guaiac  has  been  very  lan;oly  employed  in  chronit 
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Myphilis,  ID  cotincctioD  with  sarsaparilla,  and  is  an  iDgredient  of  it8 

XQ09t  favorito  preparatiouB.    It  has  al:K)  hutl  a  good  deal  of  repoto  io 

subacute  and  chronic  rkeumalism.     Br.  Wllliiim  Murroll  (^3fe<L  Press 

and    Circuliir,  November,   1890)  Htates  that   in   dose  of  tun  to  thirty 

graint)  the  resin  given  in  electuary  is  very  useful  ae  an  antirheumatic 

laxative    in  various  diathetic   afrection.^,  such  as  sciatica,  tonsiliitis, 

chronic  rhearmUiam,  etc.    The  dose  of  the  simple  (^Tinctura  Ouaiaci — 20 

per  cent.,  U.S.)  or  of  the  ammoniated  {Tinctura  Ouaiaci  vtrnmoniVifa— 

20  per  cent.,  U.S.)  tincture  is  from  one  to  two  teagpoonfuU,  adminifl. 

tered,  preferably  in  milk,  three  or  four  timen  a  day. 

Kkzereuu,  us. — Mecereon  is  the  bark  of  Daphne  meEoreum  and 
of  other  species  of  Daphne,  native  shrubs  of  Europe.  It  is  a  thin, 
grayish,  tongh,  flexible  barb,  occurring  in  long  eirips  folded  upon  thom- 
ftelve!t,  nearly  odorless,  but  having  a  very  acrid  taste.  It  contains  9 
neutral,  crj-stallizable,  bitter  glacoside,  Daphtiin,  besides  a  volatile  acrid 
principle.  Mezereon  is  iotensfly  irritant,  and  its  ointment  (Wnguentum 
MezcTti)  is  used  as  a  sliuiulunt  dressing  to  very  indolent  ulcers  and  to 
keep  blisters  sore  or  maintain  issues.  Internally,  in  small  dosea  it  is 
believed  to  be  an  ultoralivo,  but  is  never  u»ed  except  in  combination 
with  sarsaparilla.  In  overdoses  it  is  an  active  poison,  producing  sovero 
Tomiiing,  purging,  and  gaatn>-int«stinal  Inflammation.  Sometimes  the 
eymptome  of  the  poisoning  are  simply  those  of  collapse,  with  uncon- 
6cioui«nc8s  and  other  nervous  disturbances,  such  as  are  seen  in  children 
from  intenao  gastro-intestinal  irritation  (case,  Brit.  Med.  Journ.,  1882, 
vol.  a  p.  621). 

Jahbul. — The  bark  of  the  Engenia  jambolana,  an  East  Indian  tree, 
has  long  been  used  in  India  as  a  stomachic  a.stringent  in  diarrhaa  and 
u  a  specific  in  trne  diabetes.    Its  active  principle  has  not  been  deter- 
mined, bat  appears  to  bo  present  in  the  bark,  in  the  seeds,  and  also  in 
the  rind  of  the  fruit  (see  Therap.  Monatsch.,  1893) ;  neither  havo  wo 
detailed  knowledge  as  to  the  physiological  action  of  the  remedy.    Mr. 
Tboa.  Christy  (P.  J.  Tr,  1888)  found  that  when  sufficient  diastatio 
matter  was  mixed  with  fifly  grains  of  starch  to  convert  forty-five  per 
Cent,  of  the  latter  in  fifty  minuie«  into  sugar,  the  addition  of  twonty-fiTo 
grains  of  powdered  jambul  seeds  reduced  the  conversion  of  the  starch 
eighty-eight  per  cent.      In  Professor  Bloz's  experiments  (^Verhandi. 
dcr  Kongr.fu.r  Innere  Med.,  Wiesbadyn^  1886),  in  dogs  rendered  diabetic 
by  phlorizin,  according  to  the  method  of  Von  Mohrung,  the  exhibition 
of  jambul  reduced  the  excretion  of  sugar  fi-om  filly  to  ninety  per  cent. 
^without  producing  any  evidences  of  poisoning. 

Clinical  reports  indicate  that  in  some  cases  of  glycosuria  jambul 
^serts  a  powerful  influence  for  good,  nnd  I  have  myself  seen  the  sugar 
^Mtircly  di»api>ear  from  urine  under  its  influence.  On  ibo  other  hand, 
i    have  seen  it  fail  to  produce  any  efieot,  and  it  is  not  possible  at  prcsoni 
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10  gt^fl  )U)y  reason  for  this  difference  of  action;  but  as  no  cases  of 
poisoning  or  disftgreeabl©  rosulta  from  it  havo  been  repurtod,  the  Jrug^ 
tfl  woi-thy  of  lull  trial  in  almost  any  cuwj  t>f  glyt;oauria.  Tbo  fluid  or 
solid  extract  of  the  bark,  fruit,  or  rind  of  the  fruit  may  bo  used.  Tho 
OOtnmencitig  dosu  of  the  fluid  extract  of  tbe  bark  may  bo  cuimidBred 
to  be  ten  niJiiiine,  three  times  a  day,  rapidly  increased  to  a  half  drachm 
or  more  if  uo  result  follow.  I>r.  Vix  gave  about  ten  druchme  a  day 
of  the  extract  made  IVom  the  rind  of  Ibe  fruit  In  some  of  hia  cases 
this  dose  produced  violent  diuresia. 

Takaxacou.  U.S. — The  root  of  the  common  dandelion,  Taraxacum 
officinale,  is  believed  to  have  the  property  of  altering  the  action  of  the 
liver;  although  no  effect  is  to  bo  witnessed  fVom  a  single  dose  of  the 
drug,  however  largo,  other,  at  least,  than  some  nausea.  Diuretic  prop- 
erties have  also  been  ascribed  to  taraxacum ;  but  the  only  evidence 
brought  forward  to  establish  this  ia  the  vulgar  name  which  the  i>lunt 
bears  both  in  English  and  in  French.  If  useful  at  all,  it  is  in  those  ciiiica 
of  dyspepsia  in  which  there  is  habitual  torpor  of  the  liver,  with  costivo- 
BOSS.  It  must  be  given  very  ftreoly  and  continuously  for  woeka  boforo 
any  good  effect  is  to  bo  looked  for.  The  U.S.  Fharmacopceia  recognizes 
a  fVeeh  juice  extract  (Extractum  Taraxad)  and  Sk  fluid  extract  (^Extractum 
Taraxaci  Fluidum),  either  of  which  may  be  used  in  dosea  of  one  or  two 
drachms,  administered  after  meals. 

ICHTHYOL. 
Icbthyol  is  a  substance  first  prepared  by  Schrooter  by  the  diatilJEb- 
tiOQ  of  a  peculiar  bituminous  sulphurous  mineral  obtained  from  tho 
'  deposits  of  fossil  flsh.  It  occurs  in  commerce  in  tho  form  of  tho  ichthyo- 
•itlphate  of  sodium  and  ichthyo-sulphate  of  aromonium.  The  ammonium 
{chlhyol  is  a  red-brown,  clear,  thick  liquid,  of  a  hot  bituminous  taste 
and  smoll,  at  a  high  heat  burning  without  ash,  making  with  water  a 
clear,  roddish-brown  solution  of  a  weak  acid  reaction,  which,  when 
IrvMttfd  with  hydrochloric  acid,  yields  a  dark  resinous  precipitate.  So- 
dium (chthval  itt  a  dark,  tar-like  substance  of  an  alkaline  reaction,  per- 
pAotl)*  (tohiblo  in  water.  Both  these  preparations  combine  with  fat  and 
hue  iu  all  proportions.  The  ichtbyol  preparations  are  very  rich  in 
•iill^ur,  oontuiniug,  it  is  said,  ton  per  cent.  According  to  Baum&aii. 
,Ah4iy  jrMd  thomselvoB  so  readily  to  oxygon  that  they  are  powerful  ro- 
Kgftuts. 

TmuUfXCTioe. — According  to  Baumann  and  Schotton,  icbthyol  has 
liulo  api^rvut  action  on  tho  general  s^'stem,  and  when  given  iu  doses 
ivf  dw  vlraL'hms  to  dogs  produces  no  symptoms  save  diarrhoea.  As  a 
kK«l  rvuitnly  it  has  boon  extravagantly  praised  by  Unna,  Kiesncr, 
*  lar^^v  numlmr  of  Gorman  dermatologists  and  surgeons,  and  baa 
l^itn  iwvivod  strong  encomiums  in  America.  When  applied  freely  in  a 
'jftiiX^  foria  to  the  sound  skin  it  produces  slight  irritation  and  burning. 
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It  18  assorted  to  bavo,  when  tucd  as  a  local  application,  peculiar  altora- 
tivo  properties,  aud  also  the  power  of  penctraliug  through  the  ekin 
00  as  to  be  able  to  act  as  an  alterative  anodyne  and  discutlont,  In  dis- 
eases not  ouly  of  the  ekin  but  also  of  the  subjacent  tissues.  The  cases  in 
which  value  is  attributed  to  it  are  cliaraeteriztid  generally  by  iuflamraa* 
tory  enlargonicnt  or  iudammatory  pain. 

In  various  akin-disoasos  ichthyol  baa  been  used  with  alleged  remark- 
able reciults,  in  chronic  eczema,  chronic  urticaria^  ame,  intertrijo,  lupus, 
keloid,  etc.  In  lepra  Uuna  combiuea  its  internal  and  external  use  (dose, 
]&  grains  a  day).  It  has  also  beeu  recommonded  in  the  strongest  terms 
for  the  relief  of  various  ulcerations  of  the  skin  and  for  the  prevention 
of  pitting  in  smallpox,  and  also  in  erysipelas.  In  lumbago  and  other 
forms  of  muscular  rheumatism,  in  rheumatic  qt  gouty  joint-disease^  indeed, 
in  almost  every  form  of  subacute  or  chronic  gout,  according  to  Scbw»' 
Dinger,  Lorcnz,  and  others,  a  few  rubbings  with  pure  ichtbyol  or  a  fifty- 
pcr-cont.  ointment  will  produce  an  immediate  and  remarkable  effect. 
It  has  boon  largely  used  in  the  treatment  of  sprains,  contusions,  bttrm^ 
and  frost-bites.  If  ouo-half  that  has  boon  said  of  it  bo  tme,  it  b  a 
remedy  of  extraordinary  power  and  value.  Schmidt  has  even  soon  it 
■often  and  disperse  a  lipoma,  and  D.  Ilayea  Aguew  commends  it  very 
highly  in  the  treatment  of  recent  lymphatic  enlargements.  I  have  used 
it  in  sprains  with  apparently  some  ruliuf.  When  the  skin  is  iutuct  and 
not  irritated,  the  ichthyol  itself  or  a  iifly-per-cent.  ointment  may  bo 
employed.  In  erysipelas  You  Nussbaum  covers  the  afToctcd  part,  aAor 
thorough  disinfection,  with  a  thick  layer  of  equal  parts  of  ichthyol  and 
vaseline,  and  this  in  turn  with  a  thick  layer  of  salicylatod  cotton.  Tho 
result  is  said  to  be  immediate,  the  disease  disappearing  in  a  single  day. 
In  various  skin-diseases  and  ulcerations  the  strength  of  the  application 
may  vary  from  one  to  fifty  per  cent.  Lorcnz  affirms  that  in  acuta 
CJryza  and  inflammations  of  the  nose  or  mouth  a  mixture  of  one  to  ten 
per  cent,  of  ichtbyol  and  vaseline  is  very  efficacious.  Both  Unna  and 
Loronz  deny  that  it  has  any  antiseptic  properties. 
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CINCHONA.    U.S. 

Thb  U.S.  Pharnia<:opccia  formerly  recognised  throe  varieties  of 
Cinchona, — namely,  the  Cinchona  Flava  or  Yellow  Cinchona,  Cinchona 
Pallida  or  Pafe  Cinchona,  and  Cinchona  Rubra  or  iJ«f  Cinchona.  At 
present,  under  the  general  heading  of  Cinchona,  it  reeogniEce  the  bark 
of  all  Bpocies  of  tbo  genus  yielding  when  assayed  by  the  oftlcial  process 
not  loss  ihan  tivo  per  cent,  of  tbo  alkaloids  and  two  and  five-tenths  per 
cent,  of  quinine. 

The  genus  Cinchona  eontains  numerous  npecies,  yielding  quinine 
and  its  congonerio  alkaloids,  indigcnoun  to  the  western  and  northern 
portions  of  South  America,  where  they  grow  upon  the  flopea  of  the 
Andes,  at  an  altitude  of  from  five  to  ten  thousand  feet.  Formerly  the 
only  cinthona  known  to  commerce  was  collected  by  the  cascariileros,  or 
woodmen,  and  exported  in  large  bundles  or  bales,  usually  covered  by 
raw  hide  (serooria).  The  natural  commcrto,  however,  in  the  qninine 
barks  has  almost  disappeared  under  the  conjoint  influence  of  excessiTe 
production  by  cullivaliun  and  recklose  dcsti-uctlon  of  tho  original  for- 
ests. At  proBcnt  the  world's  market  is  supplied  with  the  cinchona 
barks  cbiofly  from  plantations  ia  the  Himalaya  Mountains,  ra  Ceylon, 
and  in  Java.  Fur  a  full  account  of  this  most  important  industry  tbo 
reader  is  referred  to  ibo  very  able  article  by  Professor  H.  11.  ICosby 
in  the  aovonioenth  edition  of  the  United  States  Dispensatory. 

Cheuical  Constitdtios. — Besides  tnnnie,  kinie,  and  kinovic  acids, 
and  otber  imporlnnt  substances,  the  cinchona  barks  coutata  quinino 
and  qutnidinc,  cincbonine  and  cinchonidiue.  Out  of  those  alkaloids 
quinicino  and  cineboniciae  are  readily  formed  artificially,  but,  so  far 
as  is  known,  thi-y  do  not  exist  in  nature.  There  are  theroforo  two 
isomerio  alkoloidal  groups:  quinine,  quinidine,  quinicioe;  ciochonine, 
ciuchonidine,  cincboaicine.* 

QUININA— QUININB.    U.S. 

This  (ilkaloid  was  first  distinctly  separated  fl*om  tho  other  ingre- 
dienta  of  tbo  bark  by  Pelletier  and  Caventou  in  1820.  When  quinine 
u  precipitated  by  an  nlliali  from  a  solution  of  ita  salt,  it  usually  falls 
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*Ont  of  the  qninln*  klbftloldftl  gnapt  h>r«  b*fii  fonD«<)  hy  «h«mlMi  T&riaua  bonaria 
klkftloidii.     For  pbjrriologMul  slnaj  of  tbeao  loo  AreMe.  FkfpM.  Norm,  rt  Patk..  r.,  18W. 
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aa  a  hydrate,  vhkh  may  bo  crrtttiilliiie.  By  sufficient  hcnt  tlio  bydrnto 
is  melted  and  the  watur  is  driven  off.  On  cooling,  tho  alkaloid,  aow 
fVee  fVora  water,  forms  a  ivhite,  opuiiiie,  crytflullinu  mass. 

Tho  neutral,  official  quinine  sulphate  {Quinitiic  Sulphas,  XJ.S.)  occurs 
iu  light  Mlky  crystalit,  soluble  io  i^even  Inindred  and  forty  parts  of  cold 
or  in  thirty  of  boiling  water,  readily  soluble  in  alcohol,  very  freely 
BO  in  acidulated  flolutions,  nearly  inHoliible  In  ether.  Tlie  aijueoux  solu- 
tion,  upon  the  addition  of  bromine  water,  and  jiflerwards  of  ammonia, 
oaanmee  a  grocn  color.  According  to  Dr.  6,  Kernor,  if  tho  original 
solution  bo  colorlofta  and  clear  and  in  a  clean  test-tubo,  one-thirty- 
thousandth  part  of  tho  alkaloid  can  bo  recognized  by  this  chlnrino* 
ammonia  tost.  When  to  ono  hundred  parts  of  tho  salt,  diseolvcd  in 
ninoteen  hundred  and  twenty  parts  of  cold  diluto  aeotio  acid  (sp.  gr. 
1.042),  aro  added  succoseiroly  four  hundred  and  eighty  ports  of  alcohol 
(sp.  gr.  0.837)  and  sixty  parts  of  a  saturated  alcoholic  solution  of 
iodine,  crystals  of  JTerapathite  separato,  in  the  form  of  right-angled 
quadrate  rhombic  leaves,  which  when  seen  by  transmitted  light  aro 
oUve-greon,  but  in  reflected  light  aro  bright  metallic  green,  resembling 
the  elytra  of  Spanish  flies.  When  heated,  the  sulphate  of  quinino 
becomes  phosphoroscout,  omUtiag  a  pale-groon  light  at  J55^  to  160°  C, 
and  at  a  higher  temperature  melts,  with  the  development  of  purplish 
vapors.  When  the  neutral  sulphate  of  quinine  is  dissolved  iu  water 
acidubted  with  sulphunc  acid,  it  !a  converted  into  the  soluble  Lisul* 
phnto,  which  may  be  obtained  in  orthorhombic  prisms  by  evaporation. 

Phtbiolooical  AcnoN. — Quinino  or  its  salts  in  powder  or  aoluliua 
are,  when  applied  upon  a  part  donuded  of  its  epidermis,  very  aotivo 
irritants.  Upon  the  skin  they  havo  little  or  no  influence,  but  upon  the 
mucous  membranes  they  exert  a  very  perceptible  stimulant  or  irritant 
action. 

A.  Ealonbnrg  found  that  when  quinino  was  brought  into  contact 
with  a  nerve  it  did  not  cause  contraction  in  the  tributary  mu>tcloH,  but 
when  placed  upon  tho  muscles  themselves  it  induced  immediate  violent 
action.  Ho  therefore  concludes  that  it  is  not  a  nerve-irritant,  but  a 
mnsclo-irritant.  When  it  is  admioistered  to  dogs  in  sufficient  quantity, 
It  produces  restlessness,  followed  by  muscular  tremblings,  which  hav« 
been  compared  to  those  of  paralysis  agitaus,  loss  of  power  deepening 
Eato  more  or  less  complete  paralysis,  great  dyspnoea,  and  cerebral  symp- 
toms, such  as  ano^thosia,  btindneite,  stupor,  or  violent  delirium,  dilated 
pupils,  coma,  aud  convulsions.  When  tho  drug  is  introduced  by  iLo 
Btomach,  vomiting  generally  occurs,  and  at  times  diurrha>a  alao.*  Death 
haa  been  shown  by  Heubach  to  be  produced,  at  least  iu  the  lower  ant> 
mala,  by  a  failure  of  the  respiration.f 


•  8m  F.  M.  Metier,  Utmvirt*  dt  FArndSmU,  t.  xl).  p.  732,  1843  :  Woo.  0.  BftMwta, 
Amtr.  Jour.  Mti.  Sei\  April,  1M7  ;  P.  Briqn*!,  Tnill4  tktmp.  d«  QitiMiuina,  P^L«,  18U. 

f  Tba  preicnt  U  parh«)W  M  fluiukte  &  pWa  M  %ay  to  noLies  eerUia  raeartbM  apoi 
tb*  rtUtloiu  of  Blluleida  to  protoplua.    Tho  nUtion  b«twMO  medlolaftl  lubaUaoM  kfil  tba 
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The  firet  symptoms  of  cinchonism,  as  produced  by  Bmall  thcrapoutio 
doecs  ([ton  grains)  in  man,  aro  UBualty  ringing  in  the  care,  slight  fulncaa 
in  the  head,  and  porliapa  some  deafnose.  With  tho  use  of  larger  doeoa 
those  symptomfi  aro  intonsifiod  ;  tho  doafnefw  ia  very  marked,  disturbed, 
vision*  may  oxist,  and  the  flushed  fuco,  with  the  sense  of  dintentioa  in 
the  head,  may  point  towards  a  cerebral  congestion,  which  ia  io  some 
oasea  relieved  by  Bpontaneone  opistaxis.  In  decided  cinchonism,  giddi- 
ness and  stnggenng  in  walking  are  very  common.  After  toxic  dosses, 
severe  headache,  delirium,  stupor,  comploto  deafness  and  blindness, 
dilated  pupils,  embarrassment  of  respiration,  great  weakness,  conrul- 
sions,  paralysis,  and  finally  enllapso,  may  result,  either  comatoso  or 
delirious.  Quinine  deafness  usually  passes  off  rapidly,  but  may  be  per- 
manent. A.  Krlenmeyer  reports  a  case  uf  alK^ged  quiuinc-potsoning,  in 
which  the  chief  symptom  was  a  strj-ohnic-liko  condition  of  all  the 
reflexes  (Cetitralb.  Kervenheilk.,  June,  1890).  Amatiroais,  with  a  peculiar 
retinal  iscbaemia,  has  been  noted  (^Archives  of  Ophthalmology^  ji^  \  for 
blindness  lasting  twenty-one  days,  see  Brit.  Med.  ./wum.,  1886,  i.  823). 

The  minimum  fatal  dose  of  quinine  is  not  known,  but  it  must  be 
large,  and  probably  varies  very  much.  Dr.  Clapton  details  {Medical 
Time^  and  Gazette,  April,  1364)  a  cuso  in  which  a  soldier  took  at  one 
dose  an  ounce  of  tho  sulphate,  stirred  up  in  some  wat^r,  without  tho 
induction  of  any  more  serious  symptom  than  a  mild  stupor;  a  similar 
case  is  mentioned  by  Dr.  Lento,  on  the  authority  of  Dr.  WoodhuU ;  and 
a  third  is  recorded  by  Taussig  (Stilli's  Therapeutics,  vol.  i.  p.  507).  Dr. 
R.  G.  Wharton  records  {Amer.  Joum.  Med.  Sci,  April,  1844)  a  case  in 
which  during  thirty-sijt  hours  a  half-ounce  was  taken  without  vomiting 
and  without  ill  effect.  I  cannot  help  suspecting  that  in  all  of  thoso 
cases  much  of  the  drug  pnsned  through  the  intestines  without  absorp- 
tion. In  tho  famous  case  of  Bazire,  five  ounces  taken  in  tho  course 
of  ton  days  caused  death.  Fatal  instances  of  poisoning  by  quinine 
are  very  rare  in  literature,  but  Husemann  (Therap.  Monat^  Jan.  1888) 
has  made  a  collection  of  coses  in  which  death  has  been  attributed 
to  tho  alkaloid, — not  alwa^'s,  in  my  opinion,  with  correctness. 

A  close  physiolo^cat  study  of  quinine  can  best  be  made  by  inTMti. 
gating  its  effects  upon  the  different  systems  of  oi^ans  seriatim ;  and 
this  shall  now  be  done. 

Cerebrum. — According  to  the  experiments  of  Bnquet,  a  solution  of 
sulphate  of  quinine  injected  into  the  carotid  will  in  some  cases  produce 


: 


tlnuM  npoB  wbtch  tbvj  sot  li  otrtalalf  a  rtrj  doM  oa«,  ^ad  jurj  probkbljr  i«  obamuftl  ift  Ha 
Bfttar*.  Dr.  Bowbuili  tPharm.  Unttr»H«\.,  Bd.  i.,  Hft.  HI.)  toaad  Ibsl  rsriou  BlkkhMB 
•eoaibl;  modirv  the  prnpertjoi  of  ttlbutnen,  rdiI  beliercc  tbfti  th«j  form  m  afa«n(e»)  flOl^iO«a4 
iritb  It.  Under  th«  inflaesM  of  the  potion  the  i^bamon  OMgulatM  at  k  much  lower  leraperft. 
tnre.  Mid  ii  d«priv»<l  of  ita  Rfflnit;  for  o»dd.  Tb«  klksloiili  kIw  prooipilftla  lbs  klbusta 
fruni  itaouniMd  »olution. 

*  [  bftve  •««a  cuDpkt*  t«nponry  Mruinwit  produbed  io  k  U4y  bj-  tw«lr«  gnbiaa  of 
qninln*. 
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meningitis.  In  doing  this,  it  is  ovideni,  the  salt  acU  rather  a.s  an  irri- 
tant to  tlic  inembmncs  of  the  brain  than  as  a  norroiH  mtimulant:  in- 
deed, expuriincntal  ovidenco  proving  that  qutnino  is  a  cci'cbrnl  ptimu- 
lant  seems  to  me  to  bo  wanting.  Tho  chief  proof  that  the  ullcaloid 
does  act  as  a  stimulant  lies  in  the  fact  that  persons  who  have  been 
taking  it  regularly  for  some  time  will  occasionally,  upon  the  sudden 
withdrawal  of  tbeir  daily  doee,  manifestly  be  loss  active  without  than 
with  it.  Bri(ju«t  may  be  right  in  bis  belief  that  in  small  doses  it  acts 
as  a  nei^ous  stimulant,  but  the  proof  of  his  correctness  at  promnt  is 
clinical  rather  than  experimental.  Wh^n  given  in  toxic  doses  to  the 
lower  animals,  probably  all  of  tho  cinchona  alkaloids  produce  epilcpti- 
form  attacks.  Dr.  J.  Jakoubowich  {^Re\me  des  Sciences  Mid.,  1873)  has 
noticed  such  effect  with  quinino  in  dogs,  and  it  has  been  produced  with 
cinchonidine  in  various  animals.  Chirono  and  Curci  found  that  in  tho 
pigeon  Ibis  action  of  cinchonidine  is  prevented  by  ablation  of  the  eoro- 
bral  homisphoros,  but  Professor  Albertoni  objects  with  much  force  that 
these  observers  piva  tbo  pigeon  tho  alkaloid  too  soon  after  the  ablation, 
whilo  it  was  still  profoundly  affected  by  the  shock  and  hemorrhage  of 
the  operation  {Arch.  f.  Exper.  Path.  u.  Therap.,  xv.  278).  Professor 
Albertoni  found  that,  if  the  pigeon  was  allowed  to  recover,  the  :incho- 
nidino  was  capable  of  causing  convulsions;  also  that  in  dogs  with  the 
motor  rono  of  tho  cerebral  cortex  destroyed,  the  alkaloid  caused  epilep- 
tiform attacks,  and  that  ibempeutio  doses  do  not  increase  tho  excita- 
bility of  the  cerebral  cortex  in  tho  dog.  Tho  subject  is  one  of  great 
interest  in  connection  with  tbo  circumstance,  noted  for  quinine  by 
Brown-Scquard  and  confirmed  by  Albertoni  as  regards  cimihonidine, 
that  in  epileptics  the  attacks  are  rendered  decidedly  more  iVcqnent 
by  the  cinchona  alkaloids.  Tho  present  evidence  indicntcs  that  this 
increase  is  not  duo  to  an  influence  upon  the  cerebral  cortex,  but  can 
hardly  bo  considered  sufficient  to  be  conclusive.  In  very  largo  doses 
quinine  without  doubt  abolishes  the  functions  of  the  cerebrum.  Louis 
Dupuis  {L' Action  pht/siol.  de  Quinine,  Paris,  1877)  found  that  reflex 
action  was  normal  in  poisoned  dogs  and  rabbits,  although  there  was 
complete  loss  of  sensibility,  and  he  naturally  concludes  that  the  latter 
WM  of  cerebral  origin. 

Bpecial  Sense. — The  disorders  of  special  sense  produced  by  quinino 
Hoem  to  be  the  result  of  a  direct  action  upon  the  peripheral  sense 
organs.  Dr.  Klrchner  (Sit^ungsberichte  Phys.'Med.  Oeselis.  W&rzbury, 
tSSl,  161)  found,  in  rabbits,  cats,  and  guinea-pigs  which  had  been 
poisoned  with  quinine  or  with  salicylic  acid,  very  great  congestion  of 
the  internal  car  and  of  tho  labyrinth,  with  bloody  exudation,  and  with, 
in  some  cases,  the  ear-drum  swollen  into  a  bladder-like  body  by  serous 
exudation.  These  observations  of  Kirchncr  are  very  interesting,  as 
throwing  light  upon  tho  cauw  of  the  tinnitus  aurium  and  deafness  of 
cincbonism ;  they  are  in  close  accord  with  the  statements  of  Dr.  itoosa 
{Amer.  Journ.  Med.  Sci.,  1874),  that  sufficient  doses  of  the  alkaloid  cause 
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congpjition  of  the  blood-rcaaels  of  the  middle  car,  and  also  with  an 
obecrration  ol*  my  own  in  a  person  who  suffered  wUh  chroDic  iuflam- 
mation  of  the  middle  ear  of  one  side,  and  in  whom  a  dose  of  quioioe 
not  too  Inrge  would  produce  tinnitus  aurium  of  that  side,  wilhoat 
affecting  the  Round  ear. 

Medical  literature  contains  tbe  records  of  nearly  seventy  cases  of 
more  or  lesa  complete  amblyopia  produced  with  quinine.  (See  Kaspar 
Pi&chI,  Medical  New^,  vol.  Ixiii.,  1893.)  Sonietimee  the  blindness  de- 
velops abruptly;  more  usually  it  comes  on  gradually.  The  length  of 
time  which  it  lasts  varies:  it  may  subside  with  tbe  going  off  of  the 
specific  action  of  the  drug,  but  not  rarely  it  persists  for  days,  and  has 
lasted  as  long  as  three  months.  The  color  sense  is  probably  fir&t 
affected;  certainly  it  usually  does  not  recover  itself  until  aHer  tho 
return  of  central  vision.  When  the  blindneea  is  not  complete  there  is 
uauAlty  pronounced  contraction  of  the  field.  The  pupils  are  said  to  ba 
dilated  and  unresponsive  to  light.*  The  ophthalmoscopic  examiuatioD 
commonly,  but  not  always,  has  revealed  pallor  of  tho  optic  disks,  with 
excessive  k'ssoning  in  the  size  of  the  retinal  vesseU;  indeed,  in  some 
cases  there  has  been  complete  obliteration  of  the  vetwela  of  the  opUo 
serve.  Graefe  has,  however,  notod  quinine-blindness  with  normal  oph- 
thalmic appearances,  whilst  Dickinson  affirms  that  he  has  seen  the  optio 
disks  swollen  and  having  the  appearance  of  an  ordinary  choked  disk. 
The  subject  has  been  experimentally  studied  by  Dr.  De  Schweinitx  upon 
dogs.  (See  Trttns.  Amer.  Ophthal.  Soc.,  1891-93.)  In  these  animals  tho 
ophthalmologic  a  1  appearances  were  similar  to  those  which  have  been 
noted  in  man,  whilst  upon  microscopical  examination  evidences  of 
cndo-vosculitis  with,  in  some  cases,  thrombosis  were  discovered.  Dr. 
Dc  Schwcinitz  also  found  that  tho  prolongation  of  the  quinino-blindnoM 
was  capable  of  producing  a  true  atrophy  of  the  optic  nerve.  It  is 
probable  that  tho  primary  lesion  in  these  ca.so«  is  inflammation  of  tho 
vessels.  As  the  result  of  an  idiosyncrasy,  I  have  seen  complete  tem- 
porary amnurosis  produced  in  a  iody  by  twelve  grains  of  quinine. 
Usually,  however,  much  larger  doses  are  required. 

Spinal  Kcrvey  and  Centres. — Schlockow  was  the  first  to  notice  a  stage 
of  increased  reflex  activity  produced  in  the  frog  by  quinine:  its  exist- 
ence was  subsequently  denied  by  A.  Eulenburg  (Reicherfs  Archiv,  1865), 
but  has  been  reaffirmed  by  H.  Heubach  (Centralbl.  /.  Med.  TTt^SCTUcA., 
1874,  674)  and  by  my  pupil,  David  Ccrna,  who  agree  in  finding  that  it 
occurs  only  alter  very  minute  doses.  In  his  investigations  made  in  the 
laboratory  of  the  TJniveniity  of  Pennsylvania,  Dr.  Ccrua  found  that 
this  stage  of  excitement  is  probably  caused  by  a  stimulant  influence 
upon  the  peripheral  sensory  nerves,  as  it  did  not  occur  n-hen  tho  ab- 

*  Aooontlns  to  !>■'•  Rogon  {Jmim.  Amtr.  Sl*4.  A»»oe.,  1890}.  ana  or  two  bovrt  »ft*r  tht 
(scwtiun  of  tw«oly  grsiail  of  elDchonina  ■al|>bmte  Uier«  can  am>Ilt  b«  oU»ert»tl  |itTa«u  of 
■oeomnxxlkllun,  which  mnjr  lDerM««  nntil  It  beeotne*  nlmut  Mtnplelo.  It  »miii»  haH'^  po*. 
tf  bU  tlist  lli'i  ljhani>iJi«Doti,  ir>D  hnbituftl  one,  c«uM  bkra  trnaa  ovwiookftd  by  nthtr  obivrvan. 
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dominal  aorta  was  tied  prerious  to  the  exhibition  of  the  alkaloid  {Phila. 
MM,  Times,  x.  4I>3).  Two  facta,  first  pointed  out  by  Dr.  T.  A.  Chaperon 
{Pfiuger's  Archk\  18GS>,  295),  have  been  so  abundantly  eubstantiatcd  that 
we  must  accept  thorn  as  estnblifihed.  They  are — in  smntt  dodes  qiiioino 
causes  in  the  fVog  a  lessoning  of  the  reflex  activity,  which  is  removed 
by  aootlon  of  the  medulla,  but  in  large  doses  it  produces  a  pcrinaucnl 
pnlsy  of  reflex  activity.  The  first  of  these  actions  has  uifunlly  bocn 
tonsidcred  to  show  that  the  alkaloid  stimulates  Setschcnow's  centre  in 
Iho  boao  of  the  brain;  but  Dr.  Sedgwick  (Jbum.  of  Physlologif,  iii.  22) 
(relieves  that  the  inhibition  is  such  as  occurs  when  a  scti»iilivo  nerve  is 
galvanized,  and  is  the  result  of  a  stimulation  of  the  peripheral  afferent 
cardiac  pncumogaslric  nen'e-ondings.  He  bases  bis  thoory  chiefly  on 
the  fact  which  ho  has  discovered,  that  atropine  prevents  the  primary 
inhibition  of  reflexes  by  quinine.  This  is,  however,  rcmlily  explainable 
without  tho  adoption  of  the  thoory  of  Redgwiek,  and,  oa  the  result* 
which  he  obtained  after  division  of  the  pnenmogastries  arc  scarcely  m 
accord  with  his  theory,  it  is  still  most  probable  that  qninino  is  a  stim- 
ulant of  Setaehonow's  centre.  The  cause  of  the  permanent  influence 
upon  reflex  activity  has  not  yet  been  accurately  determined.  Chaperon 
and  Wild  found  that  tho  motor-nerve  trunks  are  anaffoctod,  but  Ibis 
doee  not  prove  that  the  spinal  cent3*es  are  paralyzed,  especially  as  Wild's 
experiments  seem  to  sliow  that  the  none-endings  in  the  muscles  are 
attacked.  (See  below.)  A.  Eulenburg  {Reickert's  Archiv,  1865)  asecrla 
that  voluntary  movements  persist  after  reflex  actions,  and  that  tho 
quiuinized  frog  will  turn  into  its  normal  position  when  laid  U)K)n  its 
back,  although  ordinary  reflex  actions  are  completely  abolished.  This, 
if  con-oct.  certainly  shows  that  it  is  either  tho  sonsoi-y  nerves  or  tho  re- 
ceptive centres  of  the  cord  whose  paralysis  by  quinine  puis  an  end  to 
ordimu-y  reflex  movements.  So  that,  accepting  tho  various  results 
reached  by  experi mentors,  it  is  probable  that  in  fVogs  quinine  first  ox- 
<;itos  and  then  paralyzes  the  periphei'ul  sensitive  nervous  system.  How 
Gir  this  a])plles  to  man  is  uitcertain.  According  to  the  exiierinicnts  of 
H.  Kobert  (^Archiv  /.  Exper.  Path.  u.  Tfierap.,  xv.  49),  very  largo  doeoa 
of  cincbonine,  and  probably  therefore  of  quinine,  lessen  tho  excitability 
of  tho  muBcIea.  This  is  confirmed  by  the  experiments  of  H.  B.  Wild 
i^Brit.  Med.  Joum.,  vol.  ii.,  1887),  who  finds  that  solution  of  quinine  ono 
to  one  thousand  brought  in  contact  with  the  isolated  muscle  of  tho  frog 
diminishes  iiritability  of  the  musclo  and  alters  to  some  extent  its  rela- 
tions with  stimulation.  The  peripheral  nerve-endings  appear  to  be 
moro  sensitivo  than  is  tho  muscle,  for  when  a  solution  of  ono  to  four 
thousand  was  employed  galvanization  of  tho  nerve  failed  to  elicit  a  ro- 
sponso,  although  tho  muscle  contracted  when  tho  current  was  applied  to 
it  directly. 

Abdominal  Organs. — Opon  the  stomach  and  intostinca  quinine  nets 
very  much  as  a  simple  bitter.  In  modorato  dows  it  ntimulatos  diges- 
tion and  increases  the  appetite ;  in  large  doaoe  it  not  unfh>qnently  causes 
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nauRca  and  vomiting.  When  there  is  any  morbid  irriubility  of  the 
mucous  membrane  of  tho  stomach  or  bowels,  its  irritant  action  ia  often 
very  marked ;  and  its  continued  use  in  largo  dose«  has  been  known  to 
C&U80  gastritis. 

Many  years  since,  M.  Piony  asserted  that  a  largo  dose  of  qninino 
would  produce  a  distinct  immediate  lessening  of  tho  siso  of  tho  splcon 
in  cases  of  intemittcnt ;  but  the  testimony  of  very  nameroua  observen 
lo  the  contrary  is  so  concurrent  as  to  render  the  truth  of  his  obserra- 
Iton  highly  improbable.  Several  observers*  have  stated  that  the  ox- 
posed  aplcon  of  an  animal  can  bo  seen  to  contract  when  sulphate  of 
qoinine  is  injected  into  the  stomach,  veiui*,  or  cellular  tissue ;  but  other 
investigatorsf  huve  failed  iu  their  attempts  to  produce  thia  asoerted. 
contraction.  The  experiment  necessitates  such  abnormal  exposure  of 
the  organ  that  only  a  very  pronounced  and  very  constant  diniinution 
could  establish  the  assertion  that  quinine  produoes  contraction  of  tho 
spleen,  and  our  present  knowledge  indicates  that  the  alkaloid  has  no 
immediate  decided  influence  on  the  size  of  the  organ. 

Organs  of  Circulation,  and  Blood. — Briquet,  who  first  studied  closely 
tho  action  of  quinine  upon  the  circulation,  found  that  in  large  doses  it 
lowers  the  arterial  pressure  in  the  lower  animals.  The  experiments 
have  been  confirmed  by  various  observen*,  notably  by  Schlockow  (/;* 
Cftini  Sul/avici,  etc.,  firatisl.,  ISCO),  A.  Eulenburg  {Ileichert's  Archiv^ 
18G5),  and  Ccrna.  (ioc.  cit,  19-1).  It  has  been  abundantly  pi-ovcd  that 
tho  alkaloid  thrown  into  tho  jugular  vein,  introduced  into  the  coronary 
artery,  or  in  any  way  brought  in  contact  with  tho  heart,  lessons  the 
force  and  frequency  of  the  pulsations,  and  finally  produces  diastolic 
arrest;  also  that  this  result  is  not  influcuccd  by  separation  of  tho 
mammalian  heart  Ecom  tho  nerve-centres,  and  occurs  in  tho  cutrout 
iVog's  heart.  In  man,  very  large  doses  of  quinine  (thirty  to  sixty 
grains)  lower  the  force  and  frequency  of  tho  pulse;  a  putso-rate  of 
forty  has  boon  noted,  and  in  reported  cases  of  quinine*poisoniug  the 
pul^o  has  Icon  imperceptible  at  the  wrist.  Under  tho  latter  circum 
stances  the  pulsc-ratu  may  be  increased,  but  the  cardiac  fbrce  is  rednoed 
to  a  minimum.  The  evidence  is  conclusive  that  both  in  man  and  in  the 
lower  animals  quinine  in  su^fficicnt  amount  is  a  powerful  depressant  to  the 
heart-muscle  or  ganglia.l 

Schroff  (Med.  JahrbUcher,  1875)  found  that  in  the  quininized  animal 
neither  galvaniration  of  a  sensitive  nen-e  nor  asphyxia  was  able  to 


•  X.  Piorry,  ArchivM  0fnfral*4  dt  M4d<ei»t,  1M7;  U.  P«e«*.  Oattttt  MIdieaU,  1&4S| 
fXto  Dr.  KDohctimebtor,  Arthiw  /Ur  l*kynol,  /ItitkunJe,  Dd.  X.;  M.  Uotlw,  Putkntoffia  tUr 
Itmintmtt,  Berlin,  1ST!,  p.  4^1 !  JwoulimiliT  {Cenlralhlatl  f.  Med.  H'uan.,  18T6,  p.  47$). 
The  Ult«r  otM«nr V  Miotm  tbe  oonlnfClon  U  Vt  mai«d  di«lly  by  ui  BCtlon  on  tb*  pnipbonl 
fpl8Di«  ntrrM  ■ad  mufolef. 

t  MkK«Ddi«  (0a<.  SI4i.,  1M7),  ud  ecpeeliilljr  L.  T.  BMbercnUlat,  Rttktrphm  tx^ri- 
mtaUilti  d  la  Comlrnclililt  dt  la  Halt,  Purif,  IHT.t. 

t  PAAitll^eff  lC*mtralbl. /.  Utd.  H'tMeNKA..  1899.  iTilL  629)  MatM  tbftt  «ti«plti*  wlU 
nai«  the  heut  arreat«d  by  qainin*  to  r«eonm<nca  lU  MlJon. 
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produce  vascular  contraction  and  riBo  of  blood-pressure,  and  Jcrusa- 
lirasky  (Centralbl.  f.  Med.  WiMen&ch.y  1876,  p.  476)  a^scrta  that  in  frogs 
dilatation  of  the  vessels  could  bo  seen.*  Further,  Professor  Kobort, 
ox  pari  men  ting  with  the  excised  organs  of  the  warm-blooded  animala, 
ftnd  Mr.  Wild,  experimenting  with  the  tortoise,  prepared  according  to 
the  method  of  Dr.  Stevens  and  Donaldson,  have  found  that  very  weak 
eolulions  of  quinine  sulphate  (one  part  to  five  thousand)  cause  enormous 
dilatation  of  the  vessels,  with  consequent  increased  rapidity  of  passage 
through  them  of  liquid  under  presaure.  It  is  probable,  therefore,  that 
the/ft/f  of  the  arterial  pressure  in  poisoning  by  quinine  is  in  part  the  retuU 
of  an  action  upon  the  vessels.'f 

Both  Schroff  and  Jeru»alimsky  notiood  that  tho  fhll  of  arterial 
pressure  produced  by  quinine  is  preceded  by  a  rise  of  tho  prossnro,  ac- 
companied with  an  increase  of  the  cardiac  action.  This  obsorvatioo 
bos  been  confirmed  by  G.  See  nod  Boehcfuutaino  (^Compt.-Jicnd.  Acad. 
Sci.,  t.  xcvt.  p.  267) ;  but  no  observer  seems  to  have  shown  that  the 
rise  of  pressure  is  more  than  a  temporary  phenomenon.  See  and 
Bocbcfontaine  affirm  that  the  increased  cardiac  action  continues  some 
time  after  tho  pres<iuro  begins  to  fall.  The  primary  rise  of  presstire 
may  be  tho  result  of  a  stimulant  action  upon  the  vaso-motor  contn»» 
as  Jenisalimsky  found  that  it  was  not  produced  atYor  division  of  the 
cord.  JeruNalimsky  al  tributes  the  increase  in  tho  pulse-rate  to  paralysis 
of  the  inhibitory  apparatus,  a  view  which  is  supported  by  the  asscr* 
tion  of  Cema  that  previous  section  of  tlie  pneumogastric  prevents  tha 
qmckontng  of  the  pulse-rate. 

1  have  never  been  able  to  pcreotre  any  depressant  action  upon  tho 
circulation  in  man  afl«r  ordinary  therapeutic  doses  (throe  to  five  grains) 
of  quinine,  and  I  betiove  that  in  tonic  do«4Cs  quinine  produces  no  percep- 
tible sedation  of  the  circulation,  but  that  tho  largest  antipoiiodic  doaoa 
have  a  distinct  influence^ 

According  to  Bonorn  and  Arvodi,  to  M'agendie,  to  Monneret,  to  Ate- 
lier, and  to  Baldwin,  in  animals  killed  with  quinine  the  blood  is  found 
to  bo  dark,  defibrinaU-d,  fluid,  and  incapable  of  forming  a  clot.  Briquet, 
howcror,  denies  that  this  alteration  of  the  blood  is  constant,  or  even 
common,  in  quin  in  empoisoning,  as  he  found  it  in  only  four  out  of  twenty- 


*  U.  CHIrena  ImDmtm  Ibst  bj  qnlnln*  Iht  b«trt  !j  arraitwl  in  nniM  dilBUtlon.  Tb« 
tb«or7  U  rei7  impnbable.  S»o  BiKi»ia  Climic^  H  Bohg»a,  kbstnctvd  Id  Joitrm.  dt  Phj/titt, 
itorm.  H  Palioloj.,  IS74,  p.  S44. 

II«iib«c!h,  in  kmHu  of  osptriniMiU  on  tbe  liiflacne«ar  pilrkDluUaa  of  h  lODiltiT*  Rfrri 
npoo  tbe  clronlatlon  aft«r  tb«  Dxblbftlon  of  quiniac,  Tailed  lo  d«tecit  taj  ftnUytMOi  action  of 
Iba  ilrUKt  alUiougb  in  some  of  bla  axptrlmaaU  tb>  reflex  aotfvitf  wu  panlj'Kd. 

I  When,  Id  Wild'a  MpnriiDeats,  tb«  mUod  of  qoinin*  wu  maintained  f«r  a  Ini|[tb  of 
llvfl^  tbe  dilaUlion  waa  flaalljr  foUowad  bj  eoBtraetioD,  i*bieb  oootractiun  waa  in  all  )>niba- 
bnitj  tha  oateorae  of  a  pnsUiBorletn  rtgidilj. 

J  Soma  Mndiaa  bare  bc«n  mad«  apoo  tb«  action  of  lh«  in%  aa  tb«  MpiUariaa  of  tfafl  Iratn, 
bnl  lb«  evtdenoe  It  ountraJIctorj'  aed  inaaAulnit.  OonsnU  Ptyekaloyiml  and  Mnllfo-Leqa.1, 
J«»ntal,  t^7^,  p.  33;  aUo  i.TcMtt4  o/  Mtdicim,  L  33. 
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tfarue  dogs  so  eiacri6ccd;  and  ho  belioves  that  it  Is  merely  an  accident 
dependent  upon  the  method  of  death, — a  conclusion  vbtch  has 
continued  by  Dr.  H.  A.  Haro.    In  a  series  of  analyses  Briq^uot  found' 
that  the  continued  use  of  quinine  augments  the  proportion  of  fibrin, 
but  lowers  that  of  the  red  corpuselutt. 

In  1B67*  PrafosBor  Binz  announced  the  fact  that  quinine  added  to 
human  blood  in  the  proportion  of  one  part  to  four  thousand  imme- 
diately checks  and  in  a  short  time  arresta  the  amreboid  movcracnis 
uf  the  vrhite  blood-ccUs.  Confirmation  of  this  has  been  fuminhed  by 
Schurrcnbroich  {Tnaug.  Disseji.,  Bonn,  1667),  by  Kemer  (quoted  in 
Pracittiont-r,  vol.  vij.  p.  321),  by  Geilowsky  {Pradititmer,  vol.  rii.),  and 
by  Jeru.'wiinisky  (Centralbl.  /.  Med.  TTiss.,  187fi,  p.  47C).  The  minimum 
eifoctive  strength  of  the  solution  has  been  found  to  vary  in  diffureni 
species  of  animals,  and  oven  in  different  individuals  of  the  same  specioa. 

It  is  a  mutter  of  great  interest  to  delermino  whether  quinine  acta 
in  the  living  organism  as  on  the  stage  of  the  microscope  ;  and,  to  settle 
this  point.  Professor  Binz  {Virchow's  Arcliiv,  1869,  Bd.  xlvi.  p.  138)  has 
oxpeiimeuted  according  to  the  method  of  Cohnheim.  He  found  that 
when  tbo  mesentery  of  curarized  frogs  to  which  quinine  had  been  given 
was  exputied  upon  Lho  stage  of  the  micruscoi>e,  no  accumulation  of 
white  blood-cells  in  the  small  vessels,  or  passage  of  them  out  into  the 
tissues,  occurred  upon  irritation;  or,  if  after  a  time  these  phenomena 
commenced,  ihoy  wore  at  once  checked  by  a  small  hypodermic  injection 
of  the  alkaloid.  When  the  inflammatory  process  had  already  com- 
menced in  a  "  Cohnheim  frog,"  an  injection  of  quinine  would  cause  the 
out-wandering  of  the  corpuscles  to  cease,  and  would  bring  about  a 
gradual  clearing  of  the  white  cells  fVom  tbe  choked-up  vcesols.  Pro- 
fe«sor  Binx  further  took  two  young  cats,  and,  after  poisoninfif  one  of 
them  with  quinia,  examined  their  blood.  In  tho  blood  of  tbo  on* 
poiiwncd  animal  tbe  white  cells  were  far  more  abundant  than  in  that 
of  the  poisoned  cat.  From  these  facte  Professor  Binz  deduces  the  con- 
clusion that  quinine  acts  destructively  in  tbe  system  upon  tbe  whit« 
blood-corfmscics,  in  tho  same  way  as  when  tbcy  are  out  of  xhe  body. 
Dr.  Geo.  11.  Cutter  {Psycholog.  Medico-Legal  Journ.,  Fob.  1875)  and  Dr. 
H.  A.  Hare  {FhHa.  Med.  T^mes,  xr.  43)  have  oxpcnmon lolly  confirmed 
tho  efibct  of  quinine  in  preventing  tho  extrusion  of  white  blood-colls 
from  tbo  frog's  mesentery,  and  A.  Martin  f  {Inaiig.  Dissert.,  Giesscn, 
18G8)  has  also  found  that  the  action  of  tho  drug  is  apparent  in  the 
coutiNj  of  parenchymatous  organs,  sucli  as  the  liver. 

On  tho  other  hand,  SchwalbeJ  could  detect  no  difference  in  the 
blood  of  a  cut  before  and  after  poisoning  by  quinine;  and  the  cxperi- 


■  Ar*kip  fir  Uicrowip.  AnaUimi^,  iu,,  liVJ.  CoBiolt  felao  KfftrimanltiU  UmUr- 
incAmt^n  Ulrr  dnt  >t'«*«ii  dtr  Chinimifiirkmnif,  BwIId,  IBflS;  Fjrek«w*«  ArtAi*,  IHI^  xlli. 
137;   Rtrtim.  A'tin.  H'tcAwin-Arty*,  Nor.  IMl. 

t  Quoted  bj  Bint,  rtrrinw**  Areki;  Bd.  xlrl.  p.  137. 

I  QuvleJ  fay  Ksiner,  rjtiiytr'*  .4rc4ir,  Btl.  L  p.  203. 
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monts  of  Goltowsky  {Iqc.  cit.)  upon  fVogs  and  gtiinca-pigs  bnvo  violded 
Biinilar  results:  in  all  casos  attor  fatal  poisoning  by  tho  allialoid  the 
moveiuvDts  of  iho  coqiusclos  wero  found  to  be  rety  active. 

The  corrcccnoss  of  (ho  original  observation  of  Prcfossor  Bins  upon 
tho  out-wandoring  of  !lie  white  blood  corpuscles  in  tho  Cohnhoim  frog 
murtt  bo  coDsiderod  oa  estAblished,  but  it  is  not  proved  that  tho  foiluro 
of  the  blood -corpuscles  to  oscapo  fVom  the  irritated  vessels  is  due  to  the 
arrest  of  their  amcebotd  moveroonts  by  the  quinine.  In  a  series  of  ox- 
pertmcnts  Dr.  K.  A.  Uare  (Joe.  cit.)  found  that  the  vessels  in  tho  cin- 
ohonised  IWg  wore  much  more  contracted  and  had  their  walls  muob 
Uiickur  than  in  a  corresponding  IVog  without  quinine.  This  contrao- 
tion  of  the  vessels  is  thought  by  Dr.  Uare  to  bo  the  result  of  a  direct 
action  exerted  by  tho  drug  upon  tho  nmscular  coat  of  the  arleriolos.  It 
is  certain  that  tho  alkaluiU  reduces  very  markedly  tho  furce  oC  tho 
heart.  It  ia,  therefare,  possible  that  the  quinine  prevents  the  oat* 
wandering  by  lessening  tho  force  which  is  driving  the  corjmselcfl  and 
at  the  same  time  iucix>a&ing  the  i-cbistanco  of  the  capillary  walls.  U 
must  be  considered  stiU  doubtful  how  fur  quiuine  affects  iho  while 
blood-coqiusclos  in  the  circulation  even  when  it  is  adniinislcred  in  poi- 
sonous doses.  When  therapeutic  doses  are  employed,  tho  doubt  as  to 
its  powers  is  of  course  siill  stronger. 

It  would  seem  thai  quiuine  acts  also  upon  other  portions  of  tho 
blood  than  tho  whito  corpu.sctes.  Manas^cin  (^Utber  die  Dimcniionen  tier 
rothen  Biuthbrperchen  unter  venckindenen  Verhaltnisstm,  Berlin,  1S72) 
has  found  that  in  fever  occumng  in  the  lower  animals  tho  red  corpus- 
cles are  diminished  in  sixe.  If  in  this  condition  a  decided  doso  of  an 
antipyretic,  such  as  quinine  or  alcohol,  bo  given,  and  the  tcmperatoro 
falls,  tho  globules  resume  their  normal  size.  That  tho  change  is  due  to 
tho  fall  of  the  temperature  rather  than  to  a  diroct  action  of  the  drug 
is,  I  think,  demonstrated  by  the  fact  of  its  occurronco  whenever  tho 
fever-heal  is  lowered  by  tho  application  of  external  cold.  Tho  experi- 
ments of  Sfanassotn,  therefore,  do  not  prove  that  quinine  exerts  any 
direct  action  on  tho  red  corpunclea.  Tho  investigations  of  flinz  {^Arch. 
/.  Kxper.  Path.  u.  Pfiarm.,  ltd. !.,  Heft  i^  1873),  however,  appear  to  show 
that  tho  alkaloid  lessons  tho  ozonizing  power  of  the  blood ;  for  he 
found  that  in  young  cata  to  which  ho  had  given  a  very  large  but  not 
fatal  doso  of  quinine  tho  H-eshly-drawn  blood  affected  tho  tincture  of 
giiaiao  much  \ens  than  it  normally  should. 

When  blood  Is  drawn  from  the  body  and  allowed  to  stand,  acid  is 
developed  in  it.  Zunst  (Tnaug.  Dissert.,  Bonn,  186S),  who  has  studied 
this  subject  roost  closely,  divides  tho  investigation  into  study  of  tho 
production  of  acid  in  the  time  fVom  the  escapo  of  the  blood  iVom  tho 
vein  to  its  coagulation,  and  study  of  the  alow  changes  which  increase 
its  acidity  when  coagulated  until  putrefaction  has  thirly  sot  in.  Pro- 
fessor Binz  believes  that  this  development  of  acid  is  duo  to  oxidation, 
and  by  an  elaborate  scries  of  experiments  has  determined  that  quioiuo 
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(also  eiilphatn  of  bebeerino  and  picrate  of  sodium  in  almost  as  great 
degree)  inhibits  tbc-so  changes  vary  groally  in  both  their  Tarietios. 
These  expcrimenta  are  in  accord  with  the  pi*eviou8  ones  of  A.  Scbulie 
(Ceniram.f.  Med.  Wissensch.,  Nov.  1871):  the  facta  may,  therefore,  be 
considered  proved. 

If  ozonized  oil  of  turpentine  be  dropped  into  an  alcoholic  eolution 
of  guaiac  rosin,  no  alteration  of  color  occurs;  but  if  a  drop  of  blood 
bo  added,  the  blue  appears  at  once:  i^.,  the  blood  act^  as  a  carrier  of 
ozone  IVoro  the  turpentine  to  the  rosin.  Profeeaor  Bins  has  found  that 
quinine,  even  in  so  small  an  amount  as  one  part  in  twenty  thousand, 
has  a  perceptible  influence  in  preventing  this.  Similarly,  when  into  a 
dilute  watery  solution  of  the  sulphate  of  indigo  carbonate  of  sodium  ie 
thrown  until  the  reaction  is  decidedly  alkaline,  and  a  little  blood,  and 
subsequently  ten  drops  of  ozonized  turpentine,  are  added,  agroeo  oolor 
Ix^iiis  at  ouco  to  doTolop,  and  in  a  little  while  passes  iulo  the  dear 
yellow  of  ieatJQ.  In  this  case  also  the  bloud  acts  as  a  currier  uf  uzune; 
and  Binz  and  his  pupil  Kauson^  {Inaug.  2>tMer(.,  Bonn,  1871)  hava 
found  that  quinine  also  inhibits  this  action,  one  part  of  il  added  to  a 
thousand  of  the  mUture  delayiug  the  change  of  color  for  an  hour,  la 
these  experiments  Binz  used  a  large  number  of  diifcront  salts  of  qui- 
nine,  and  found  that  they  acted  identically.  That  the  action  of  the 
alkaloid  wus  on  the  blood,  not  on  the  indigo  and  guaiac  solutions,  was 
shown  by  the  fact  that  when  similar  solutions  without  the  blood  wer» 
shaken  in  the  air  and  absorbed  ozone,  the  characteristic  colorations  of 
its  action  were  produced  just  as  readily  when  quinine  was  absent  as 
when  it  was  present.  Binz  also  proved  that  the  red  corpuscles  wore 
the  portions  of  the  blood  affected.  On  adding  ctystallized  htemoglobin 
from  hon^es'  blood  to  the  guaiao  solution  he  found  that  it  acted  as  an 
ozone-bearor  between  the  turpentine  and  the  guaiac,  and  ftirthor  demon 
Btroted  that  quinine  bad  the  power  of  preventing  this  action. 

As  it  is  established  that  quinine  exerts  some  antipyretic  action 
(see  p.  637)  in  ordinary  fever,  it  is  an  exceedingly  plausible  theory  that 
the  lowering  of  temperature  is  due  to  a  checking  of  the  ozonizing 
power  of  the  btood.  To  attribute,  however,  the  general  medical  virtues 
of  quinine  to  an  action  on  the  white  corpuscles  seems  to  mo  uuroasoa- 
ablo;  for  from  the  experiments  of  Professor  Binz  himself  upon  the 
lower  organisms  it  would  appear  that  quinine  acta  upon  all  animal  ger- 
minal matter;  and  it  is  probable  that  the  protoplasm  of  the  oervooa 
system,  being  more  specialized  than  that  of  the  white  corpuscles, 
would  bo  more  susoeptlblo  to  the  influence  of  the  alkaloid.  Professor 
Binz  states  that  both  conine  and  camphor  act  more  forcibly  upon  the 
white  corpuscles  out  of  the  body  than  does  quinine,  and  DrB.T.  Lander 
Brunlon  and  Thoo.  Cash  have  foxind  that  morjihine,  voratrine,  and 
oodiiine  chock  the  ozonizing  power  of  the  blood,  while  digitaline, 
picrotoxine,  and  caffeine  increase  it  Each  of  these  principles  has  ita 
own  peculiar  physiological  action,  difibriag  iVom  that  of  quinine  and 
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tho  other  alkaloids  (5V.  Barthoiomew'i  JIosp.  Rep.,  xvUi.  269).  It  Beoms, 
thoreforo,  to  mo  absuni  to  attribute  such  diverse  physiological  actions 
to  tho  one  common  property  of  ihc  j?roup,  and  I  think  that  wo  must 
oonsidor  the  antozonising  power  of  quinine  as  stnaply  one  of  its  func- 
tions, and  not  as  tho  basis  of  all  its  relations  with  tho  bunian  organism. 

Antiseptic  Action. — As  long  uj^  as  1765,  Dr.  Pringle  (Observations  on 
Diseases  of  the  Army,  London,  1765)  called  attention  to  tho  fact  t}>at 
cinchona  bark,  in  decoction  or  powder,  has  the  power  of  preventing  for 
A  time  putrofaction  in  tJesh ;  and  more  recently  tho  subject  has  boon 
studied  by  Mayer,  by  Paviei,  by  lloltier  {lias  Choltra-Contagium,  Lctp- 
BIG,  1867),  by  Horbst,  by  Polli,  and  especially  by  Binz  (  Virckow's  Archiv, 
1869,  Bd.  xlvi.  p.  68;  and  Untersuchungen  Hber  das  Wescn  dcr  Chtnin- 
virkung,  p.  20),  to  whose  elaborate  articles  I  must  refer  my  readers  for 
details  uad  roforoncos.  The  experiments  of  those  authorities  have  de- 
monstrated that  quinine  in  tho  proportion  of  one  part  to  throe  humlred 
will  preserve  for  a  long  time  ftoRl),  meal,  milk,  butter,  urine,  albumen, 
etc.,  and  will  check  very  markedly  tho  alcoholic  fermentation  in  honey 
or  in  ayrup.  Professor  Bins  has  proved  that  this  antiseptic  actioo 
is  due  to  a  poisonous  influonce  exerted  by  the  quinine  upon  the  i\ingi 
which  are  the  immediate  cause  of  tho  changes.  According  to  his  ex* 
periments,  the  larger  inAiaoria,  such  aa  Paramecia  and  Colpoda,  ar« 
killed  by  a  solution  of  quinine  of  the  strength  of  one  in  eight  hundred 
immcdiatel}',  of  one  in  one  thousand  aflor  some  minutes,  of  one  in 
twenty  thousand  after  some  hours.  Upon  tho  ordinary  mould  Ponicil- 
lium,  upon  Vibrios  and  Bacteria,  as  welt  as  upon  the  higher  inlUsoria, 
quinine  acta  with  a  similar  fatality.  In  the  case  of  tho  Vibrios  and 
Bacteria  a  decidedly  stronger  solution  than  the  one  mentioned  is  re- 
quired to  quiot  movement.  Bochcfontaine  (Archivts  de  Physiologie, 
July,  1873)  found  that  a  solution  of  odo  per  cent,  was  needed  for  a 
vigorous  rapid  action,  and  that  some  active  granules  could  even  be  found 
in  it  alter  three  days.  According  to  Binz,  tho  eingularlty  of  tho  influ- 
enoa  of  quinine  is  shown  by  tho  fact  that  a  solution  of  aalicin  in  the 
proportion  of  one  part  to  forty  does  not  kill  Paramecin  and  Colpoda. 
Indeed,  these  ioiWoria  were  not  even  affected  by  this  stroug  solution 
of  salicin,  and  they  endured  a  solution  of  morphine  of  one  part  to  one 
hundred  and  twenty  for  an  hour,  and  a  five-pcr-cent.  solution  of  strj'ch- 
uine  for  some  minutes.  Although  fbngi  will  appear  afYer  a  time  in 
ordinary  solution  of  the  sulphate  of  quinine,  I  think  it  must  be  con- 
sidered well  establishod  that  thia  and  other  aalta  of  the  alkaloid  ars 
extremely  poisonous  to  the  Amgi  of  putrefaction  and  of  other  ordinary 
fermentations. 

Uterus.—lji  1871,  Br.  Monteverdi  onnonnced  {Annates  et  Bulletin  de 
la  Societe  de  Medecine  de  Gand,  Kay,  1871)  that  quinine  is  a  uterine 
Btimnlant,  causing  at  times  in  the  gravid  womb  contractions  sufficiently 
violent  to  induce  abortion,  and,  when  given  during  labor,  intensifying 
greatly  the  utorine  pains,  and  after  labor  causing  ra^vd  «5:\!Pc^\'sq.  <at 
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the  placcntA  and  arresting  uterino  hcmorrhBgo ;  affirming,  Airthor,  tbmt 
in  amonorrhoea  or  in  menorrhagia  from  uterine  inertia  ita  action  is  no 
leae  marked.  Although  ibis  has  been  received  aa  new  the  world  over, 
so  long  ago  as  1S55  Dr.  John  S.  Wibon  {Southern  Medical  and  Surgical 
Journal,  p.  341,  1855)  called  attention  to  the  uterine  action  of  quinine, 
and  in  18C0  reasserted  his  belief  (Southern  Journal  of  Medicine,  Sept. 
IStiO),  which  in  the  moan  while  bad  been  confirmed  by  Dr.  J.  H.  Kiuh 
in  tlio  Charleston  MedicalJournal  and  Review;  and  in  1868  Dr.  Job.  J, 
West  {Stioannah  Journal  of  Medicine^  i.  19)  wrote,  -'Miiny  regard  tho 
usti  of  quinine  as  dangeroai  and  even  criminal  in  any  diseases  in  PTcQ' 
naot  women.  The  belief  of  these  {wrsons  ia  that  this  Bubstance  exer- 
cises A  direct  influence  upon  the  uterus,  causing  potcerful  contractions  and 
expulition  of  the  fuctus.  And  to  support  thia  notion  they  are  ready  to 
bring  forward  innumerable  inatancet^  of  iilKirtion  after  its  use, — of  caeen 
of  stiddoD  suppression  rolioved  by  a  prompt  use  of  tho  same  remodj." 
He  then  goes  on  to  say  that  these  abortions,  etc.,  were  due  to  tho  Inter- 
mittent fever  and  not  to  tho  drug.  Surely  this  is  enough  to  show  that 
tho  oxytocic  action  of  quinine  was  beliored  in  many  years  ago  by  num- 
bers of  our  Southern  practitioners.  The  question  now  is  whether  tho 
drug  has  any  such  action.  It  is  evident  tliat  the  answer  to  this  should 
bo  made  out  in  throe  difl'orent  ways.  First,  Is  there  any  evidence  of 
quinine  produuing  abortion  in  healthy  women  or  in  fomales  of  other 
animuU  ?  Second,  How  strong  is  the  evidence  of  its  producing  abortion 
in  women  suffering  i>om  ague?  Third,  What  is  tho  evidence  in  regard 
to  tbu  action  of  quinine  during  labor? 

In  regard  to  tho  firat  of  theao  sub-quoatioas,  the  only  affirmativo 
ovideuco  I  have  met  with  ia  in  the  cxpuritneuta  of  M.  KaucilHu  (X'  Union 
Medicakt  1873),  who  saw  abortion  in  two  bitches  follow  the  administra- 
tion of  (h)m  six  to  nine  grains  of  quinine :  as  the  pups  in  one  case  were 
already  dead  before  the  administration  of  the  drug,  it  would  soem  that 
this  iuveatigatiou  was  not  on  such  a  scale  as  lo  be  at  all  concluaive. 
Jlloreover,  I  have  given  quinine  to  two  prcgoant  cats,  in  one  caa«  in 
BulBcicnl  quantity  to  cause  deatb,  without  disturbing  tho  products  of 
oou<:epiion.  Furthonnore  I  have  mot  with  no  oridonce  that  quinine  is 
capable  of  inducing  abortion  in  healthy  pregnant  women.  Dr.  SajTe's 
case  (American  Practitioner^  1871,  p.  260)  ia  certainly  no  proof  what- 
ever that  quinine  will  originate  labor,  aa  labor  had  commencwl  under 
the  influence  of  the  hot  and  cold  douche  and  other  measures  employed 
be/ore  tho  quinine  was  given.  Professor  Chiai-a,  of  Milan,  has  ftimished 
(L' Union  Medicale,  Nov.  20,  1873)  very  strong  evidence  that  quinine 
is  incjipablo  of  originating  uterine  contractions  in  healthy  pregnant 
women.  In  his  public  service,  two  doses  of  a  gramme  (15.34  groins) 
each  were  given  without  effect  daily  for  two  succeswvo  days  to  eight 
women  all  in  tho  eighth  month  of  pregnancy.  It  being  ncceasary  to 
cause  abortion,  one  gramme  was  given  daily  to  one  woman  for  sovod 
days,  to  another  for  three  days,  without  in  either  instance  any  effect, 
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•0  that  tho  labor  had  to  bo  brought  on  in  tho  usual  manner.  On  tho 
vhole,  1  boHovo  that  the  first  quctstlon  must  at  prosoDt  be  answered  in 
tho  DegatU'c. 

In  answer  to  the  second  eub-question,  somo  evidence  has  already 
been  odduced  to  show  ihnt  abortion  may  bo  so  caused.  To  it  may  be 
added  tho  assertion  of  Dr.  Wnli-avoii  {Bost.  Med.  and  Surg.  Journ.,  1873) 
Lbat  ho  has  Iroqucntly  soon  the  exhibition  of  quinine  followed  by  abor- 
tion, tho  record  of  two  cases  of  uut-h  character  by  Dr.  Burt  (Mtdical 
and  Surgical  Reporter,  1870),  and  no  doubt  tho  affirmations  of  olhora 
which  1  havo  not  seen.  Opposed  to  this,  however,  is  the  overwhelming 
fact  that  the  great  body  of  tho  prufussion  have  fur  centuries  been  giving 
quinine  iu  one  furm  or  other  to  pixignaiit  wumcii  indiseriminately.  and  if 
abortion  had  been  produced  it  must  have  been  uutod  long  ago.  Further, 
direct  testimony  is  not  wantiii<;.  Jfalaria  often  induces  abortion,  and 
Dr.  Erwin  {St.  LouU  Medical  and  SurgicalJoumoJ,  March,  1872),  Dr. 
Jns.  C.  lEarrift  (American  PractiHojitr^  April,  1872),  and  Dr.  A.  Kuss- 
wunn  {Anxermm  Practitioner,  1871,  No.  4,  p.  127)  testify  (Voiu  personal 
exporience  that  quinine  will  arrest  abortion  tVom  such  cause.  Dr.  J. 
A.  Ashfoi-d  {National  Medical  Journal,  Oct.  1871),  Dr.  UeAuehamp 
(American  Practitioner,  1870),  Dr.  Roolcor  (i*/J.),  Dr.  J.  S.  May  {lOid.), 
and  Dr.  A.  d'Arcourd  {Medical  NeiM  and  Library,  May,  lb73)  have 
given  tho  alkaloid  to  hundreds  of  pregnant  women  in  largo  duses  with- 
out result.  Other  testimony  mighl  be  udducod;  but  it  seems  to  me 
incredible,  in  tho  face  of  daily  experionco,  that  evun  the  largest  thera- 
peutic doses  of  quiuine  are  abortifacieut  iu  malarial  fevors  or  in  health. 

In  regard  to  tho  third  sub-quustiun,*  it  seems  to  mo  proved  that 
quinine  in  full  doses  (ten  to  twenty  grains)  is  a  very  powerAil  stimu- 
lant to  the  uterine  contractions  during  labor.  The  pains  it  produces  so 
exactly  simulate  the  natural  ones  as  to  indieato  that  they  are  not  so 
much  caused  by  a  speciflc  actlun  of  tho  drug  as  tiy  its  arousing  tho 
general  uorvous  forces  of  ttio  system.  Bo  this  as  it  may,  most  of  tho 
loading  accouciheurs  of  this  city  and  of  New  York  are  accustomed  to 
rely  upon  quinine  in  cases  of  uterine  inertia  lW)m  CKhnustion.f 

Votuntnj-y  Muictes. — C.  0.  Sautfrson,  in  a  Aeries  of  experiments  both 
Upon  cold,  and  warm-blooded  animals,  has  found  that  quinino  acta 
-directly  upon  tho  musi^lo-fibrea,  increasing  the  susceptibility  and  power 
*of  tho  muscle,  but,  espet^ially  in  tho  cold-blooded  animal,  causing  it  to 


*  FordeUlts  of  tb«  «Tid«BM  th«  reader  ti  rcf«iTad  to  Uw  Ihiri  odiUnt.     Cosralt  aba 
Ptaalilionrr,  XTli.,  XVlU.,  xix. 

t  CerUla  cxperinKinta  of  Wild  (An'r,  JWcrf.  Jamm.,^o].  U.,  1887)  fugSMt  Uuit  th«  qnlniitc 
naj  ftct  dir»cti>  u|>on  Ih*  mnfck-llbrM  or  lb«  ut«rloe  wftlto.  He  fouad  that  wbeo  the  tolutios 
of  iinlDiDe  aulpbato,  one  jMirt  lo  •  thouunJ,  km  brought  in  ocmtool  with  tho  iwlktad  ewopb&< 
foi  of  tb«  fro(,  lb«  cesoj>haj[Tu  tint  ibortanod,  and  an«rw»nU  Ivnglhcned  bcj-ood  ita  aontutl- 
Uait,  tb«  ebaaga  probitbl;  beiog,  si  believed  by  Wild,  due  lo  itiinuUtiuo  flrttof  tho  wook 
lOQfltadilu)  nuKaUr  fibm,  and  Utcr  nf  th«  iiinr*  intvmot  atrunger  eircnisr  fthrco,  u  tbo 
qalRiD*  pooBtrmtod  tbo  oooti.  Tbo  muMt«-llbr««  of  tbo  •«of>b«giii  aro  ■imilu*  lo  Iboto  of  tbo 
Vtoiiti. 
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bccume  futi^od  more  readily  iban  noriaol  (Arch.  f.  Exper.  Path,  und 
l*k.irin.,  xxs.,  1892). 

Kidneys  ajid  Elimination. — ^Tho  manner  iu  which  quioinc  finds  en* 
trance  into  the  blood  haa  been  cspcciallj'  studied  by  Dr.  Komcr  (loc 
citJ).  As  the  gastric  Juice  is  very  acid,  it  is  evideal  that  the  Alkaloid 
will  bo  rapidly  dissolved  in  the  st^jmnc-h  and  bo  put  loto  the  conditions 
most  favorable  for  ita  absorption :  if,  however,  the  salt  of  quiiiiue  oscapet 
from  the  stomach  into  the  latcatincs,  it  will  bo  liable  to  be  prccipitatod 
by  the  alkaliac  juices,  as  well  as  by  the  bilo^  whoso  acida  form  voxy  io- 
Bolublo  ealts  with  it.  Tho  presumption  is  therefore  strong  that,  whon 
gaatric  absorption  fails  to  take  place,  at  least  a  portion  of  the  quinine 
will  pass  out  with  the  fieces.  That  this  actually  does  occur  haa  been 
proved  by  Kerner  and  others,  wbu  have  found  the  alkaloid  in  the  ex- 
crement of  persons  tukin*;  it.  As  the  blood  is  alkalino,  it  would  tip. 
pear  probable  that  the  quinine  salt  so  soon  as  entering  it  would  bo 
precipitated.  That  this  does  not  occur,  according  to  tho  roscarchea  of 
Konier,  la  duo  to  tho  solvent  power  of  tho  gases  contained  in  normal 
blood. 

Tho  auUioriiy  mentioned  found  that  one  thousand  parts  of  blood 
which  was  defibrinatcd  and  deprived  of  it4  gases,  at  a  temperatoro  of 
36**  C.  dissolved  in  an  hour  only  0.398  part  of  pure  quinine.  Water 
satiiratod  with  carbonic  acid  gaa  dissulves  the  sulphate  of  quinine 
pretty  freely ;  and  Kerner  al^o  experi mentally  determined  that  when 
a  neutral  solution  of  a  salt  of  quinine  is  added  to  a  very  dilute  solu- 
tion of  carbonate  of  sodium  no  precipitate  occurs.  It  would  appear, 
then,  thai  the  quiuine  is  hold  in  solution  in  tho  blood  by  reason  of  the 
looscly-comhittod  carbonic  acid  gas  in  that  fluid. 

It  haa  been  proved  by  the  analyses  of  liandoror  (Repertorium  fur 
Pharmacie,  Bd.  y:xv.,  1836),  of  Dietl  (Wiener  Mediziniiche  Wochen- 
schri/t,  1852),  of  Briquet  (Joe.  cit.),  of  Bina,  and  of  De  Ronzi  {BvU. 
Therap.,  t.  xci.  p.  45),  that  quinine  escapes  ft'om  the  body  through  the 
kidneys.  According  to  Briquet,  it  may  generally  be  found  in  the  uride 
half  an  hour  after  tho  administration  of  a  largo  dose.  Ita  removal, 
according  to  tho  i*e6earehcs  of  Bins,  goes  on  slowly,  for  it  is  stated  (Ux. 
cit.,  p.  1G7)  that  in  six  experiments  only  a  little  more  than  two-thirda 
of  the  ingested  quantity  was  excreted  in  the  tirst  forty-eight  hours. 
Further,  De  Renzi,  Tvon,  and  Dietl  (Die  Pfianzcnstojfe,  1883,  p.  U43) 
have  found  it  in  the  urine  six  or  seven  days  after  the  ingestion  of  tho 
last  dose.  Dr.  L.  Thau,  however,  in  throe  experiments,  out  of  the  4.458G 
grammes  of  the  alkaloid  which  were  given,  rooovorod  fi'om  the  urine 
passed  during  tho  forty-eight  hours  4.3  gmmmes,  so  that  only  0.15S6 
granuno  remained  luiaccounted  for,  A  portion  of  this  residue  was 
perhaps  lost  in  tho  cheniical  oporatious ;  but  it  is  probablo  that  ftoroo 
of  tho  quinine  is  eliminated  through  other  channels  than  tho  kidno}^ 
since  Profunsor  Binz  has  found  it  in  the  saliva  of  a  poisoned  dug,  and 
Landcrer  (Buchnefa  Repertorium,  1839  and  1842)  states  that  he  has 
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detectod  it  in  the  urine,  sweat,  tenrs,  milk  of  nursing  women,  and  in 
tbo  sonim  of  dropsical  offusioDd,  while  Albortoui  and  Do  Jionzi  find  it 
ftbundant  in  the  bilu  wbcn  it  has  boon  takon  by  the  mouth,  but  not 
when  it  has  boon  givon  h^'podcrmically.  Dr.  Thau  dotorminod  that 
from  a  third  to  somewhat  less  than  half  of  the  ingeatod  quiuine  oecapoa 
iVom  tbo  body  in  the  first  six  houra,  and  that  in  the  first  twelve  hours 
about  thrcjo- fourths  are  excreted.*  WcUtschkowaki  fuuud  (Sf.  Pelersb. 
Mt'd,  Wochenschr.y  137C)  an  elimination  of  sixty-five  per  oont.  the  first 
Jay,  and  twenty-fire  per  cent,  the  second  day.  Prior  gives  the  second 
day  as  the  usual  final  limit  of  elimination.  I  think  wu  may  consider 
that  after  a  few  doses  the  alkaloid  is  practically  eliminaUd  in  forty-eight 
houn,  but  that  when  it  has  been  given  continuously,  or  when  kidney- 
disofise  or  great  feebleness  of  circulation  oxists,  the  system  may  contain 
ft  notable  amount  of  the  quinine  for  a  longer  period.  The  rcwearchea 
of  Welitschkowaki  arc  in  accoitl  with  those  of  JQrgens«n  and  Thau  in 
showing  that  in  cardiac  and  renal  disease  and  in  low  ferorH  elimination 
proceeds  very  slowly,  more  of  the  alkaloid  being  thrown  off  in  the 
second  than  in  the  fintt  six  hours  after  itd  ingestion. 

Ilanke  was,  I  beiiovo,  the  first  to  notice  that  quinine  produces  a 
great  decrease  in  the  elimination  of  uric  acid.  This  was  confirmed  by 
H.  v.  BoHRC  (/nauy.  Diss.,  Dorpat,  1S62)  and  by  Dr.  G.  Kemer  {Pjiuger's 
Archiv,  1870,  iii,  93).  The  latter  observer  found  that,  when  about  nine 
grains  of  quinino  wore  taken  in  divided  doses  during  the  course  of  the 
day,  the  urea  was  decreased  not  quite  one-eighth,  the  uric  acid  to  a 
tittle  le^s  than  one-half,  the  kreatinino  was  slightly  increasod,  and  tbo 
nitrogenous  material  decreased  about  one-ninth.  When  a  very  large 
dose  (tbirty-oight  grains)  was  taken  in  the  morning,  the  urea  and  tiie 
kreatinino  were  each  decreased  about  one-fourth,  as  was  also  the  collec- 
tive nitrogenous  material ;  the  phosphoric  acid  was  lessened  about  ono- 
fiflh,  and  the  uric  acid  about  four-fifths.  Zunts  (quoted  by  G.  Strasa- 
burg,  Anhiv  fUr  J^xper.  PatLy  Bd.  ii.  p.  343)  found  that  twonty-fivo 
grains  of  quinine  reduced  his  elimination  of  urea  nearly  forty  per  cent. 
A.  Schultti  also  found  1.8  grammes  of  quinine  depress  the  elimination 
by  the  kidneys  thirty-nine  per  cent.  {Inaug.  Diss.,  Bonn,  1870);  yet 
in  the  experiments  of  Unruh  (^Vircfiow's  Archiv,  1869,  xlviii.  227)  the 
actiou  of  tbo  alkaloid  in  depressing  urea  elimination  was  not  constant, 


k 


*  Dr.  0.  Kcmer  {P/lBy«r'§  Artkiw /Ur  Fk^tiolayit,  1S7II)  mmtU  tlwt  the  quinine  m  ex< 
«rtt»d  U  lo  ui  ftmorpbaiu,  nQCrjiUlliiAblA  form.  H*  aln  ttudUMT«r«<)  Ln  thi  uriofl  of 
fenoDS  UkiDK  quioinv  s  |>Mu1utT  ■nl»Uni3«|  Mm«tiB«t  Rmorpboun,  aomeliiiiea  in  kaiculftr 
prUmatlo  oi7»Uli,  fro«  from  bitt«r  tMl«,  poMOMinf  the  qnlnin*  iiiBoro«evnc«,  which  ha  h«- 
liavM  to  b«  ft  <l«rivBtiv»  fototed  in  th«  boij  from  tho  iogMtMl  klkolaiil.  He  hu  not  bMtt 
»bl«  ta  get  ihli  tubxtanoo  in  *ucb  (lUKntUy  ■•  to  «oaljse  It  or  ftirtbnr  ■iwaine  tl,  bat  kai 
produMd  ft  prio«iplo  {dHydraxi/U  ^uMnt)  wbUh  b«  b«U«vH  to  ba  Ucntloftt  with  U  bj  >£tlDg 
on  qulnlnv  with  the  |)ermftfi{uiftteDf  pcMftAiiuBi.  An  slftbcmte  Mrioa  of  «xii«riiBMit«  hftva 
•bown  tfaki  tb«  dibjilroxylo  quiftinv  !■  ph^iiolagiailly  inert.  Tbia  dthjilroxvlo  qninin*  matt 
bo  produced  in  iniftll  ftmonnt,  i(  ftl  ftll,  ft*  thoTO  U  ftbvndaat  *Tid«ftoi  thftt  quialcft  if  lftrg«lj 
•xertt«<i  M  qaiolae  (•«•  Plutrm.  Jomnt,  raii  Truma.,  Lz.  12ft). 
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nnd  in  the  trials  of  H.  Opponhcim  {Pfiuger's  Archiv,  1880,  xxxiiL 
the  oxcrotion  of  urea  was  actually  iucreaaed.    Novcrtbcles*,  the  oxpenT 
niuntet.  upon  Iho  dog,  of  Hubutoau  {Bull.  Thtrap.,  Ixxv.  475)  and  of 
llcnnniia  von  Bocck  (Untersuchungen  uber  die  Zenetzung  des  Siwetsses 
im   Tkierkorper,  iluuich,  1871),  bear  Blron|^  evidence  to  tho  fact  that 
(|uinino  does  decreuiio  tho  climinatioa  of  urea;  aud  the  recent  very 
daboi-uto  studies  of  Dr.  Prior  (Pjluger's  Archiv,  Bd.  xxxiv.  p.  237)  war- 
rant us  in  believing  it  cstablie^hcd  tftat  quinine  poiccrfuUt/  depresses  the 
elimination  of  ifie  nitrogenous  excretory  principles.    That  such  decrease 
ia  due  to  diuiinitthed  fortnatiou,  and  not  to  Icsscuod  elimination,  soema 
proved  by  the  fact  that  in  Prior'a  cxpcnmciitt4  there  wan  no  increase  ^b 
of  nitrogenous  cxcrolion  beyond  the  nonu  following  llie  omisHion  of  ^H 
tho  quinine.    It  eeems  to  be  established  that  quinine  has  a  direct  or  ^* 
indirect  depressing  injluence  upon  the  iissMe-changes  of  the  human  organism. 

Contrary  to  what  might  have  been  expected,  Strassburg,  in  an  elab- 
orate series  of  oxperimentx,  found  that  quinine  had  no  decided  effect 
upon  tho  oUmination  of  earbonio  aeid  either  in  healthy  or  in  fevered 
rabbits.  These  obsonrations  of  Stossburg  are  opposed  by  those  of 
Bocck  and  Bauer  {ZeiUckr.  fur  Binlog.,  Bd.  x.),  who  found  that  in  catj 
largo  dosee  of  the  alkaloid  cniise  iu  the  first  stage  of  their  action  les- 
sened carbonic  acid  profiuetioo,  but  that  when  the  convulsions  appear 
tho  carbonic  acid  is  increased  as  the  result  of  tho  increased  muscular 
activity.  Professor  R.  II.  Chittenden  (fitudies  from  the  Laboratory  of 
Yale  University,  vol.  ii.  p.  223)  found  that  fatal  doses  of  quinine  given 
to  fasting  rabbits  had  no  decided  efleot  upon  carbonic  acid  production 
until  just  before  death,  when  both  the  animal  temperature  and  tho 
excretion  of  carbonic  acid  fell  distinctly.  On  tho  other  hand,  small 
dosos  of  quinine  seemed  to  cause  a  gradual  falling  off  in  tho  earbonio 
acid  elimination.  Although  the  evidence  is  somewhat  contradictory,  il 
appears  to  show  that  any  action  of  quinine  upon  carbonic  acid  elimi- 
nation must  be  very  feeble  and  uncert^iin. 

ToEHAPEUTics.— At  present  our  estimate  of  the  value  of  qninine  in 
disease,  and  our  knowledge  of  its  therapeutic  use,  rest  solely  upon  cUn 
ical  observation,  although  recent  researches  hare  enabled  us  to  fnuuo 
at  least  a  plausible  explanation  of  the  method  in  wliich  it  overcomofl 
malarial  disease. 

On  account  of  its  powor  of  arresting  or  preventing  putrefactive 
fermentation  by  kilting  tho  microscopic  entities  which  produce  such 
changes,  Professor  Binz  has  recommended  it  in  the  so-called  septic  dis- 
eases. The  chief  evidence  which  he  produced  is  in  some  ten  oxperi- 
zucnts  made  upon  dogs  and  rabbits.  In  each  of  these  experiments  two 
Bimilar  animals  were  poisoned  with  putreijcent  Uquids,  and  to  one  of 
tho  pair  quinine  was  fteely  administered.  In  two  casee  the  cincho- 
nizcd  animal  recovered,  white  its  fellow  perished;  in  three  experimoncs 
neither  of  the  animals  died;  and  in  tho  other  five  trials  the  cincho* 
nized  animal  lived  from  two  to  twenty-four  hours  longer  than  the  other. 


i 


ASTIPERIOOICS. 


637 


Those  esporimonta  are  certainly  too  few  and  indecisive  to  prove  in  any 
dcfpMC  Profesaor  Binz's  view.  To  my  mind  they  indicate  very  utrongly 
that  quinine  has  no  »«ch  influence  over  the  diBoaeo  as  ho  claima  for  it. 
If  living  germs  in  the  blood  were  roally  the  cause  of  tho  soptio  symp- 
toma,  and  if  quinine  killed  such  gormii,  its  action  would  bo  as  manifost 
and  as  unmistakablo  as  it  ia  in  intermittent  fovur.  The  resuttB  of  Pro- 
fessor Binz's  oxpcrimenls  indicate  no  such  spcciBc  action,  but  rather 
that  tho  quinine  In  Huch  eases  docs  good  by  sustaining  the  nervous  sys- 
tem, or  in  some  other  unknown  manner.  In  py<Tmm  in  man,  quinino 
has  boon  froquontly  employed,  but  oxerls  no  tipecltic  action. 

It  has  not,  that  I  know  of,  b^en  proved  that  therapeutic  doaos  of 
quinine  lower,  to  any  marked  extent,  bodily  tompcratura  in  tho  healthy 
man.  Dr.  G.  Kemer  and  Dr.  Jlirguuscn  have  each  noticed  that  tUll 
do9C8  of  quinine  appear  in  a  healthy  man  not  to  affect  aonftibly  tho 
tomporoture,  but  to  prevent  the  rise  which  normally  oocura  from  exor. 
ciflo.  Thus,  in  Kemor's  exporimont,  certain  gymnastic  exercise*,  which 
when  performed  in  his  ordinary  state  olevatod  hia  bodily  tomporaturo 
2*  C,  affected  the  latter  to  the  extent  only  of  0.2"  to  0.36'  C,  when 
quinine  was  fh>oly  exhibited. 

Even  Dr.  0.  Iii(?bermei«ter  {Dmtsch.  Arch,  f.  Klin.  Med.y  1867.  Bd. 
iii.)  acknowledges  that  numerous  experimonta  have  showu  him  that 
the  alkaloid  has  no  constant  action  on  tho  bodil}'  bent  in  health,  and 
details  a  case  in  which  forty  grains  administered  \riihin  seven  hours 
caused  no  depros^'-on  of  temperature.  The  same  authority  olaiina, 
however,  that  by  a  very  large  number  of  experiments  ho  bos  demon- 
fltratcd  its  power  of  lessening  fovor-heat.  In  one  hundred  and  seventy- 
«)ght  observations  in  typhoid  fever,  twenty  grains  of  the  quinine  having 
been  given  during  tho  night,  the  morning  temperature  was  tower  than 
that  of  tho  previous  evening  by,  on  the  average,  1.63**  C.  On  one 
hundred  and  seventy-six  difToront  occasions  a  scruple  of  quinine  was 
given  during  tho  day;  sixty-nine  timos  tho  temperoturo  was  lower  in 
tho  evening  than  in  tho  mornings  ten  times  it  was  tho  same  as  in  tho 
morning,  and  ninety-Bovcn  times  it  was  higher  than  in  the  morning. 
A  comniittco  appointed  by  the  London  Clinical  Society  (Transaction$y 
1870,  vol.  iii.  p.  201)  cxperimentod  with  the  drug  on  about  6fly  cases 
of  various  diseases.  Tlioy  assert  that  the  antipyretic  action  of  largo 
doses  was  very  decided,  appearing  within  fi-om  one  to  two  hours  after 
tho  exhibition  of  tho  drug,  and  lasting  from  a  few  to  many  hour».  In 
a  vor^*  rocoDt  publication  Liobermoistor  states  that  ho  has  given  somo 
ton  thousand  doses  of  quinine  as  an  antipyretic  and  has  almost  un< 
bounded  confidence  in  it.  Ho  insists  that  from  twenty  to  forty-fivo 
grains  must  bo  given  within  the  hour,  and  not  repeated  oftcner  than  onco 
in  twonty.four  or  forty-eight  hours. 

Naunyn  and  Quincke  (Heichert's  Archiv,  1869)  found  that  somo- 
times  quinine  prevented  the  development  of  fever  after  tho  division 
of  the  spinal  cord  in  animals,  but  in  other  cases  failed  to  do  so.     Bins 
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(^London  Praditi'oner,  p.  4,  1870)  Im-s  achieved  similar  results:  bo 
that  if  Iho  conditions  of  tho  fover  are  too  favorably  constituted  the 
ofluct  of  the  quinine  fails  thoi-oughly.  The  drift  of  our  present  clinioal 
evidence  »ccins  to  indicate  that  quinine  exerts  in  febrile  disoaeo  a  decided 
antip}Tctic  action,  which  is  especially  manifested  during  those  stagoa 
of  disease  in  which  the  natural  tendency  is  towards  a  lowering  of 
temperature.  Inttfpfiua  and  typhoid  fever,  scarlatina,  eevcra  erysipttat^ 
T^umatic  hyperpyrexia,  etc.,  oder  tho  use  of  the  cold  bath  (see  Part  I.) 
twenty  grains  of  the  alkaloid  are  often  oSieacious  in  delaying  the  re- 
turn of  tbo  excessive  fever.  If  the  experiments  spoken  of  above  bo 
correct,  this  reduction  of  temperature  must  be  due  to  au  action  on 
the  tissues  and  not  on  tho  central  nen-ous  system.  It  would  eeem, 
however,  more  probable  that  quinine  acts  as  an  antipyretic  by  stimu- 
lating the  inhibitory  chemical  centre;  but  decision  of  this  must  he 
resen'ed  foi  future  investigations.  As  an  antipyretic  the  drag  m«y 
be  used  whenever  there  is  serious  elevation  of  temperature,  except  It 
be  in  caaej  of  simple  inflammation  of  the  brain  or  its  membranes.  All 
antipyretic  remedies  appear  to  net  more  strongly  on  children  than  oti 
adults;  and  accordingly  Dr.  Eapmund  (^Deutsche  Klinik,  1874,  p.  51) 
has  found  quinine  of  the  utmost  eervioo  in  serious  diseases  of  children 
with  high  temperature,  especially  lobular  pneumonia.  Much  of  tha 
failure  which  has  hitherto  attended  its  employmont  undoubtedly  baa 
been  due  to  a  faulty  method  of  administratiOD. 

As  a  simple  tonic,  quinine  is  largely  used,  especially  in  combination 
with  iron.  I  am  not  entirely  convincGd  that  it  is  of  much  moro  value  in 
pimple  debility  than  iit  quaiu^ra  or  other  simple  bitter? ;  but  if,  as  is  prob* 
able,  it  bo  true  that  quinine  loeaens  to  a  very  great  extent  tho  elimina- 
tion of  nitrogen,  i.^.,  tho  corsumption  of  tliwue,  tho  general  practice  is 
well  founded.  Dr.  Haro  (Boston  Med.  and  Sur^.  Jbwrn.jToI.  cxir.  p.  73), 
as  tho  result  of  observations  made  upon  himself,  believes  that  quioine 
has  a  distinct  action  in  increasing  the  formation  of  the  rod  btoodcor- 
pusclcs.     If  this  bo  correct,  it  must  have  especial  value  as  a  tonic. 

When  administered  in  very  large  doses,  quinine,  as  bos  been  already 
ehowQ,  acts  as  a  powerful  depressant,  and  as  such  it  has  been  used  by 
Briquet  and  other  French  physicians  in  rheumatism.  As  much  as  sixty 
or  seventy  grains  a  day  have  been  given,  and  it  ia  beyond  dispute  that 
ander  the  influcntre  of  these  heroic  doses  tho  symptoms  of  inflammatory 
rheumatism  have  oflcn  rapidly  abated ;  but  the  method  has  found  little 
favor  out  of  Franco,  and  is  loss  officiont  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue. 

In  inHammatory  rhrumatism,  afYer  the  acute  8}'7nptoms  have  abated, 
when  the  patient  shows  evident  signs  of  weakness,  especially  if  there 
be  profuse  sweating  during  sleep,  fifteen  grains  of  quinine  daily  are 
often  of  great  service. 

Quinine  and  its  salts  have  the  remarkable  property  of  converting 
the  chemical  rays  of  the  spectrum  into  light,  or,  in  other  words,  of 
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rendoring  visible  the  ordinary  inrisible  rays  of  the  solar  or  other  spoo- 
trum.  Connected  with  this  fact  is  probably  the  plionomcnon  kaown  oa 
the  fluorcsccnco  of  quiuino.  When  a  colorless  watery  solution  of  one 
of  its  salts  is  oxamiucd,  a  palc-bluc  tine  upon  the  surface  is  very  notice- 
able ;  and  Professor  Stokes  has  shown  that  solution  of  quinine  has 
the  power  of  entirely  stopping  certain  of  the  rays  of  light,  so  that 
when  a  beam  is  transmitted  through  it  to  light  up  a  second  vessel  of 
the  solution  this  latter  displays  no  fluorescence.  Dr.  H.  Beace  Jones 
(^Lectures  on  Pathology  and  Therapeutics,  I/ondon,  1867)  has  found  that 
when  tho  ek'ctric  light  is  used  this  test  is  so  delicate  that  one  grain  of 
the  itlknloid  may  be  detected  In  1,450,000  gniins  of  water.  Ho  has 
also  discovered  that  man  and  animals  are  porradod  by  a  substance 
which,  in  its  action  on  light  and  in  many  chemical  reactions,  very 
closely  resembles,  if  it  be  not  identical  with,  quinine.  Believing  this 
Bubstanco  to  be  probably  an  alkaloid,  he  has  giren  it  the  name  of 
animal  quinoidine.  Drs.  lidward  Khoads  and  William  Pepper,  Jr. 
{Pennsylvania  JIosp.  Reports,  vol,  i.,  18G8),  have  made  observations  upon 
ton  cases  of  malarial  fever  in  which  no  quinine  bad  been  used,  and 
have  found  tho  fluorescence  of  tho  blood  to  be  from  0  to  IJ,  instead  of 
from  3  to  6,  which  is  said  to  be  normal.  Dr.  Chalvet  (Schmidt's  Jahrh^ 
Bd,  cxii.  p.  152)  has,  however,  shown  that  this  fluorescent  substance 
exists  in  various  foods,  and  is  probably  of  vegetable  origin,  so  that  it 
is  extremely  unlikely  that  there  Is  any  pathological  connection  between 
the  absence  of  the  fluorescent  body  fruin  the  blood  and  malarial  fever. 
The  researches  of  Lavoran,  of  Miirchiafuva  and  Celli,  of  Osier,  and  of 
Councilman  render  it  probable  that  malarial  disease  is  caused  by  certain 
organisms  in  the  blood.  Of  these  organisms,  at  least  throo  different 
forms  have  been  detected.  In  one  of  these  forms  rapid  multiplication 
by  aegmontation  is  going  on.  According  to  the  investigations  of  Pro- 
feasor  Osier,  confirmed  by  Dr.  Councilman,  this  segmenting  organism  !■ 
found  only  in  or  about  the  chill  period  of  the  acute  malarial  paroxysm. 
The  second  form  of  the  organism  is  a  quiescent  crescent,  which  is  found 
only  in  coses  of  malarial  cachexia.  Tho  third  supposed  stage  or  form 
of  organism  is  flagellate;  but  no  connection  has  as  yet  been  made  out 
between  this  and  any  special  stage  of  malarial  poisoning.  Dr.  (.Council- 
man  has  found  that  fifteen  grains  of  quinine  given  daily  for  several 
saccesslve  days  usually  arrest  the  paroxysm  of  an  intermittent,  and  at 
the  same  time  greatly  lessen  the  number  of  segmenting  organisms  in 
the  blood.  In  his  casea  after  several  daily  doses  of  twenty-five  grains 
the  segmenting  organism  always  entirely  disappeared.  No  oifoot  upon 
the  cresceotie  organisms  was  produced  by  even  excessive  doses  of  qui- 

Inine  or  of  orscnic.  As  tho  value  of  these  therapeutic  agents  in  chronic 
malaria  is  thoroughly  established,  it  is  at  present  not  possible  to  ox* 
plain  why  they  do  not  affect  the  crescentio  organisms:  it  is  indeed  not 
altogether  certain  that  these  represent  one  of  the  life-stages  of  the  seg- 
menting organism  and  have  oliological  connection  with  malarial  fever. 
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Quinine  in  its  relations  to  malarial  fever  may  be  conaidered  firat  u 
a  prophylactic,  Beconiily  as  a  curative  agent. 

Tho  value  of  the  daily  use  of  quinine  to  persona  exposed  to  a  mala* 
rial  atmosphere  has  now  been  tboraughly  tcRted  in  all  portions  of  the 
world.  In  North  and  South  Amerit-a,  in  Europe,  in  AtVica,  in  India, 
Ihe  prophylactic  powora  of  quinine  have  been  tri&d  on  tho  largest  ocalo 
in  connection  with  tho  militarj'  and  naval  eorviccs,  and  tho  testimony 
\i  unnnimotiB  in  favor  of  the  drufj.  A  single  citation  will  servo  to  illuft- 
tmlo  this  fact.*  Dr.  J.  B.  Uamilton  {IndiaA  MMical  Oazette^  Nov.  1, 
1873)  roporti?  the  case  of  a  battery  of  one  hundred  and  thirty-flTC  men 
quartered  at  Jubbulporo,  East  Indies,  in  the  some  barracks  with  an 
hifantry  regiment.  Koch  of  tho  artillerists  received  three  gi-nia-s  of 
quinine  every  other  day;  to  tho  infantry  none  was  given.  Tlit  result 
was  that  whiJo  three  hundred  out  of  the  five  hundred  men  of  the  regi- 
ment wero  sick  at  one  time  with  malarial  disease,  at  no  period  was  mora 
than  four  per  cent,  of  the  battery  affected.  The  dose  of  quinine  as  a 
prophylactic  may  be  considered  as  three  gmins  iu  the  moroiog  and  two 
in  tho  evening. 

As  long  ago  a"*  1831  an  anonjrmous  writer  in  Germany  called  atten- 
tion to  quinine  as  a  &peci6c  in  epidemic  cholera,  basing  his  argument 
upon  the  pupponed  malarial  nature  of  the  disease,  sinoo  which  dato 
there  have  been  published  varioui  papers  claiming  excellent  results 
from  tho  use  of  the  remedy.  (See  Quinijie  in  Cholera,  by  Erakino  B. 
FuIIorton,  Columbus,  Ohio,  1893.)  Professor  Fullorton  believes  that 
the  remedy  acts  in  the  alimentary  canal  by  inhibiting  the  growth  of 
the  cholera  germ,  and  claiiue  great  value  for  it  when  given  in  doMCj 
of  from  fifteen  to  twenty  grains  in  tho  course  of  two  hours  ai  the 
onset  of  the  disease,  also  an  a  prophylactic. 

In  intermittent  f^ever,  when  thora  is  suflioiont  limo,  it  may  bo  well  to 
precede  the  quinine  by  a  mercurial  or  other  purge.  If  tho  expootod 
paroxysm  be  so  near  that  there  is  not  sufficient  time  for  the  action  of 
tho  purgative,  the  antiperlodic  should  be  administered  without  previous 
preparation  of  the  puliout.  The  value  of  purgatives  in  obstinate  intcr> 
mittonta,  as  an  adjuvant  to  quinine,  is  ofXen  overlooked,  although  in 
Bome  c-:iiios  the  employment  of  purgatives,  and  of  such  diureticfl  a* 
oream  of  tartar,  seems  to  be  almost  essonlial  for  its  sueecasfkil  a.se. 

When  there  is  necessity  for  prompt  action,  the  antiperiodic  may  bo 
given  in  a  single  doHc,  or  in  any  other  method  that  the  circumstonoaa^ 
of  t]ie  case  will  allow  j  but  ordinarily  the  best  plan  is  to  commence  tl 
exhibition  of  the  drug  about  eight  hours  before  the  expected  paroxj'smt 
and  to  continue  in  hourly  dosea  until  from  three  to  four  hours  boforaj 
the  attack  is  due. 

In  pernicious  fever,  or  malignant  malarial  poisoning,  no  time  should 
be  lost  after  tho  first  paroxysm  in  getting  tho  patient  cinchonized,  as  ii 
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maybe  uncertain  wIiQlhor  tlie  uttaclc  be  of  the  quotidian  or  of  tho  tcrti&n 
type.  At  lofiHt  thirly-6ve  grains  of  tbo  alkHloid&i  salt  sbouIU  be  odmio- 
iaterod  during  tbe  fintt  twenty-fuur  hours  of  intenuission,  and  t^rcDty- 
five  grains  during  the  bocond ;  in  very  severe  typea  of  tbo  diaonse  much 
larger  doeoa  even  than  thaae  are  naceHsary,  Jeea  than  fifty  grains  of  the 
drug  eomotiinea  appearing  to  do  but  little  good. 

In  remitttrU  or  bilious  /ever  it  may  often  bo  advisable  to  give  pui^a- 
tired  and  febrifuges,  but  it  is  not  proper  to  delay  the  exhibition  of  tho 
antiporiodic  on  their  account.  As  soon  as  the  remittsion  has  appeared, 
the  exhibition  of  quinine  should  be  begun.  Local  inflummationa  or 
even  severe  cerebral  symptoms  occurring  during  a  remittent  fever  are 
no  con  tra-indi  cat  ions  to  tbe  use  of  Uie  specific.  When  gastritis  exists, 
other  channels  of  entrance  than  tho  stomach  should  be  employod,  on 
account  of  the  local  irritant  action  of  quinine. 

When  tho  symptoms  in  remittent  fever  are  severe  and  seemingly 
continuous,  it  may  be  not  only  proper,  but  necessary  for  the  saving  of 
life,  to  exhibit  quinine  freely  during  tho  period  of  fever.  In  large  doses 
the  alkaloid  is  probably  antipyretic  as  well  as  antipcriodic,  and  1  do  not 
know  of  any  theoretic  or  clinical  objection  to  its  use  diuing  the  period 
of  fever. 

In  malaTial  intermittent  neuralgia,  as  in  all  other  forms  of  nbnormal 
manifestations  of  malarial  disease,  quinine  is  efficient,  although  it  may 
bo  necessary  to  use  it  in  largo  doses. 

In  neuralgia  which,  although  nut  dependent  upon  mularia,  assumes 
the  intermittent  type,  quinine  will  often  temporarily  set  aside  tbo  parox- 
ysmal attacks,  and  sometimes  effect  a  cure.  Tho  same  fact  may  ho 
stated  in  broad  terms  as  true  of  alt  non-mnlarial  intermittent  aflectiODS. 
In  the  groat  majority  of  such  cases,  uururtunatcly,  the  action  of  tho 
quinine  ts  only  temporary,  and  any  controlling  power  is  soon  lost. 

Tho  amount  of  quinine  required  in  ordinary  cases  of  malarial  fever 
and  the  method  of  its  administration,  have  been  the  subjects  of  almost 
endless  discussion.  As  the  result  of  much  experience  and  reading,  I 
am  convinced  that  it  is  better  to  uite  the  remedy  in  large  doses  at  in- 
tervals than  to  administer  it  continuously  in  smaller  amounts.  In  this 
cliinuto  twelve  grains  of  quinine  a  day  will  usually  put  an  end  to  a 
mild  intermittent,  but  tho  pjiroxysm  will  bo  very  apt  to  recur,  even  if 
six  groins  of  the  alkaloid  be  aflerwanis  given  daily  for  some  weeks. 
I  believe  it  is  better  to  administer  from  fifteen  to  twenty  groins  in 
the  beginning,  sulBcient  to  produce  very  pronounced  cinchoniam  and 
to  arrest  the  disease  at  once.  Tbe  Aill  physiological  effect  of  tho  drug 
should  then  be  maintained  for  two  or  three  dayn,  and  no  more  of  it 
given  except  ut  regular  intervals.  The  paroxysms  have  undoubtedly 
a  great  tendency  to  return  on  the  seventh  day  after  their  arrest,  and 
every  seventh  day  for  some  weeks  full  cinchonism  should  be  produced. 
If  the  observation  of  Councilman  that  large  doses  of  quinine  entirely 

41 


«I8 


GEJTRRAL  REMEDIES, 


doRtroj  the  malarial  organJam  bo  correct,  the  practice  jt»t  epoken 
bae  a  foundaiion  in  actentitic  as  well  aa  in  empiric  obeenralion. 

Yariona  idiosyncraaies  exist  towards  quinine.  Frofesaor  Karamitsms 
oaaerta  that  in  some  persona  it  produces  hcmatnria  {^Butl.  TTiirap^ 
xcvii.  53):  it  not  very  mrelj  causes  vesical  irritation.  In  rare  oosofl 
(Brit  Med.  Joum.,  tU  18«9  i  Berlin.  Klin.  WocK.,  1877,  294  j  Phita.  Mtd. 
Timts,  X.  106)  a  few  grains  given  internally  suffice  to  canse  graftt 
cBdema  of  the  face  and  limbs,  accompanied  with  a  pronounced  erytbe- 
matous  rash,  in  some  cases  closely  resembling  that  of  scarlatina  {N.  Y. 
Med.  Record,  xxi.  627),  the  whole  aubsiding  in  a  few  days,  with  de»- 
qaamation  of  the  cuticle.  I  have  myself  seen  two  grains  of  quinine 
produce  a  furious  general  urticaria,  with  great  aabdermal  swelling  and 
cardiac  depressiun,  seriously  threatening  life:  in  this  instance  differ- 
ent mcmlierH  of  the  same  family  had  the  same  idios^nicrasy.  Purpura 
has  also  been  ascribed  to  the  olkaloid  (Boston  Med.  and  Sury.  Joum.,  cix. 
687).  Chevallier  describes  {Gas.  rfes  H6pita\ix,  I860)  a  peculiar  affoclioBj 
of  the  skin,  etc.,  aa  occurring  among  workers  in  the  bark. 

Local  Use  of  Quinine. — The  effect  of  quinine  upon  the  lower  organ-' 
teniB  h«8  euggestod  its  local  use  in  various  disorders  supposed  to  depend 
upon  the  presence  of  such  entities.  Thus,  Dr.  Henko  {Deutsches  Archiv 
fur  Klin.  Med.,  Bd.  xii.  p.  630),  finding  some  peculior  molite  colls  in  the 
sputa  of  whooping-cough,  employed  inhalations  of  quinine  with  asserted 
good  results.  Dr.  Hoako  was  not,  however,  the  first  to  suggest  either 
this  fungoid  pathology  of  whooping-cough  or  the  use  of  quinine.  Pn> 
foesor  Binz  in  1870  (^Amer.  Journ.  Obstetrics  and  Diseases  of  Women,  iii.) 
cittime  1  that  quinine  had  a  specific  action  in  whooping-cough,  provided 
it  was  given  in  lurgo  do3e»  in  solution,  ao  as  to  come  in  contact  with 
the  raucous  membrane  in  its  passage  through  the  pharj-nx;  and  io 
1871  Letzerich  (Ibid.,  vol.  iv.  p.  761)  announced  that  whoopin^^ougli 
was  due  to  a  fungus  in  the  lung.  Professor  Dawson  (Ibid.,  1873)  haa 
confirmed  the  value  of  the  method  of  Professor  Binx ;  but.  if  the  fun- 
goid theory  bo — as  I  do  not  believe — true,  the  plan  of  IlonUe  must 
certainly  bo  the  better  one.  The  nse  in  Aay  fever,  as  reommended 
by  Helmholtz,  of  a  weak  tepid  solution  (gr.  j  to  iii — fgi),  aa  nearly 
neutral  as  possible,  freely  applied  to  the  na«al  mucous  mombrane,  has 
not  achieved  general  recognition,  and  any  influence  which  the  alkaloid 
has  in  either  whooping-cough  or  hay  fover  probably  depends  upon  ita 
direct  influence  upon  the  mucous  membranes.  In  the  later  stages  of 
gonorrhcea  the  topical  employment  of  its  solution  (gr.  v  to  x — f  Ji)  is 
often  serviceable.* 

Administration. — Owing  to  its  bitter  taste,  sulphate  of  quinine  is 
goricrally  given  in  pill,  which  may  bo  made  with  gum,  or  simply  by 


*  Wkleritn  Bokolow  ifflrtDi  IhM  th«  local  »ppU«»tiaD  of  qnlnina  to  tmitmiU  hm»  k  rmrj 
mnaHtiitile  effect  upon  lbs  grftnuJaUoa  liMuB,  ft  aiinilKr  tttet  teiog  prodaced  \>J  tba  %iml 
intMicn  of  tht  draf  b;  lh«  moath,     (For  deUlk,  asa  lma»g.  ttiMtrt.,  ISffl,  abattMlMl 
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arlding  a  little  eulphnrio  acid  to  the  alkatoidal  salt  and  quickly  rabhing 
up  tho  pflgty  masB  into  pills  before  it  hardens.  When  a  mpid  action 
is  dotiired,  tho  qninine  should  be  given  in  povder,  or  in  solution  mode  by 
adding  a  drop  of  dilute  sulphuric  acid  for  every  grain  of  the  salt.  In 
the  use  of  pills  of  quinine,  cnro  should  be  oxorcisod  to  see  that  thoy 
are  soft  and  IVcsh,  for  when  old  and  hard  tl;oy  not  unfhjqueotly  pass 
through  tho  bowels  unohangod.  The  ready-made  "  sugar-coatod"  pilla 
kept  iu  the  shops  should  bo  aroido(f,  as  uncertain  in  thoir  action.  Tbo 
taste  of  the  powder  is  bost  covered  by  chooolato  or  by  liquorice. 

When  sulphate  of  quinine  is  given  hi/podermicaUp  it  acts  with  roach 
greater  promptness  and  apparently  with  greater  force  than  when  ad 
ministerod  by  tho  stomach.  Albertoni  and  Ciotto  (^JSult.  Thirap.,  ze. 
403)  found  that  when  they  injected  it  into  tho  jugular  voia  it  failed  to 
appear  in  the  bile,  but  when  thoy  administered  it  by  tho  mouth  it  was 
(Vecly  eliminated  with  that  secretion.  Biliary  salts  of  quinine  arc  so 
insoluble  that  thoir  rcabsorption  rauat  be  effected,  if  at  all,  very  slowly : 
hence  possibly  the  superior  efficiency  of  tho  hypodermic  method.  The 
local  Irritant  action  of  quinine,  however,  forbids  its  liypodormic  employ* 
racnt  except  in  casea  of  gTt>at  omcrgoncy.  Given  in  this  way,  it  very 
generally  produces  great  local  diftturl)anee  (abscesses,  ulcers,  etc.),  and 
in  several  cases  has  caused  fatal  tetanus  {Lancet^  1876,  i.).  When  it  is 
BO  given,  caro  should  be  taken  to  have  an  excess  of  acid  (tartaric  is  tho 
best)  in  the  solution,  to  prevent  precipitation  of  the  quinine  by  tho 
alkaline  jnicee  of  the  cellular  tissue.  Quinine  Bisulphatc  (Quinina  Bi- 
sulphas,  U.S.)  is  soluble  in  ten  parts  of  water,  and  should  bo  preferred 
for  hypodermic  use :  even  its  solution  should  bo  slightly  acidulated.  Ten 
grains  of  qumino  injected  nnder  the  skin  are  probably  equivalent  tu 
fifteen  grains  given  by  the  mouth. 

Contra-indication. — On  account  of  its  irritant  propcrtios,  quinine  ra  nst 
be  used  with  caution  when  there  is  irritability  or  Inflamroation  of  any 
part  of  tho  gastro-intostinal  tract.  It  is  strongly  contra-Indicated  by 
inflauimfltion  of  the  middle  ear.  and  may  greatly  and  pennanently  in- 
crease dulness  of  hearing.  The  statement  of  Dr.  M,  Friedmnnn  ( Wien. 
Med.  Presse,  188-1)  that  ergotio,  and  that  of  W.  JJ.  Dewees  (Univ.  Med. 
Mag.,  1890)  that  chloral  greatly  lessons  the  tinnitus  aurium  produced 
by  quinine  and  salicylic  acid  need  confirmation.  Any  irritation  of  th« 
genilo-urinary  tract  count«r-indicatca  the  use  of  quinine,  and  the  afllr* 
matton  of  Dr.  B.  8.  WUliamB  that  Id  matariat  heematwia*  quinine  in- 


*  Id  «Mtiiin  rofionf  or  oonnlrj'  parMii*  inreriog  Trom  tn»UrlA)  palwni  bftw  interniiUeot 
ktlMki  cf  bBOftturU,  or  probably,  to  *pMk  moro  correctly,  of  netbKmofiloblnurik,  in  wbloh 
lb«  h»in*tMrla  h*a  been  aUrlbnleci  hj  tB%aj  pmeliUonan  tu  tb«  Jnllu«neo  of  tbo  luliibtt*  of 
<|uiDlQ«.  Tbo  imeU,  bowevor,  that  qninlao  oovor  pro<lBc«a  mttbitcnogloblBBrU  In  bealtbj 
ladUliuAU,  that  tbo  oitaeki  aro  a«ooB)|iAni«<l  witb  chill,  favor,  kod  iwojit,  fotlowipg,  aooording 
to  CarrMit,  ftboolutoly  (be  eoaran  of  Ibo  paroiytm  at  inlenuiltNil  ferer,  anil  tbal,  tbaojh 
qaisio*  is  OMd  •ror/whor*,  Ibo  ni«lbiBmo|[l4blDuria  ocoan  odIj  id  ooKjdn  locklitio*.  certainty 
aeoin  lo  prove  Ibat  tbe  alt»clca  *n  r««lly  dae  to  »  pwuliu  torm  of  lual&ria  and  not  lo  the 
qniniao,     Tbe  moit  alubonte  Moonot  I  baro  aet  witb  la  (fa»t  poblUbed  \&  v^«»&4ty&v^ \^ 
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craaaea  the  bleeding  from  the  kidnti}^^  (^Progress,  vol.  iii^  1888-89),  and 
shonld  be  avoided,  challen^s  iiive;«ligation. 

Quinine  Hydrobromate  i^Quinirnr  Ht/drobromas,  TI.9.)  is  !K>luble,  at 
69**  P.,  in  ftdy-four  parts  of  water  and  in  0.6  part  of  alcohol  It  is 
stalod  that  a  ten-per-cent.  soluliou  in  a  mtxtitre  of  tweuly<five  pnrt;^  of 
alcohol  nod  savonty-five  partH  of  water  id  not  initant  when  iittod  b\'po- 
4ermlcally. 

The  tannate  of  quinine*  although  not  officinal,  has  been  nsed  to  some 
extent,  and  it)  certainly  not  inefHcient.  It  has  the  great  advanta^^  of 
not  being  diaagreoahle  to  the  palate,  but  is  lem  active  and  loss  ccrtAin 
than  tbo  more  Bolublo  Baits  uf  the  alkaloid,  and  is  also  much  slower  in 
its  operation.  If  given  at  all,  it  should  be  in  doses  one-third  greater 
than  those  of  the  sulphate. 

The  double  bimuriate  of  guiaine  and  urta^  althDUgh  not  oEBoial, 
has  been  used  to  a  considerable  extent  for  hypodermic  injections.  It 
is  said  that  a  fifty-por-cent.  watery  solution,  when  thrown  into  the 
cellular  tissue,  proilut'ett  verj-  slight  local  irritation.  It  is  also  affilnned 
to  contain  about  sixty-one  per  cent  of  the  alkaloid,  and  it  is  certainly 
capable  of  i)roducing  cinchonism. 


QuiNiDiNA  SrLi>n.\8,  U.S. — Quinidine  svlphate  occurs  in  long. 
sLininju;,  Bilky,  aciculai-  crystals,  soluble  in  one  hundred  parts  of  wati^ 
at  09°  F.,  in  seven  parts  at  212°,  readily  soluble  in  alcohol,  nearly  io- 
aoluble  in  ether.  It  is  a  ba»ic  suit,  like  ibe  sulphate  of  quinine,  readily 
taking  another  equivalent  of  acid.  It  bubuvcs  like  its  isomer  with 
chlorine  and  aniinoniu.  but  is  diNlinguislied  by  rotating  light  power- 
fully to  the  right,  instead  of  moderately  to  the  left.  It  probably  cloeelj 
resembles  quitiiuc  in  its  pbysiotugical  and  therapeutic  properties,  and 
is  an  efficient  anltperiodic:  the  dose  is  about  one-third  larger  than  that 
of  quinine. 

Dextrv-quinine,  a  brown,  amorphous  substauco,  derived  fVom  cbinoi- 
dine,  is  said  to  answer  all  the  tests  for  quinine  except  to  polarise  to  the 
right.     It  is  probably  an  impure  quinidine. 


1 


CINCHONIN.fi  SULPHAS— CINCHONINE  SULPHATE.    U.8. 

The  pure  alkaloid  ctnchonine  crystallizes  in  piisms  and  m 
Tlie  ofRcial  cinchonino  sulphate  is  in  short  oblique  prisms  of  a  vt?ry 
bitter  taste,  soluble,  at  59*^  F.,  in  sixty -«ix  parts  of  water,  more  freely  U 


1891,  by  Dt.  J.  Csrmn  (£■■  MtthfmaytaHnmrit  Qmimi^u*.  1811  i  ffM  ■)«>  I>r.  CoTMilifaM,  BmtL 
&«.  de  Mfd.  Pratifjyt  d*  PtirU,  \99l).  Dr.  I'if)>iri«  (Lt  Pr'^rt4  Mfd^  xiz.,  18*1}  illnH 
lliAl  In  RDinn  mi«v  of  tBalftiiftl  feter  nnl  only  ihe  Internal  kdwinialniUiiii  bnl  »!•«  •ilarakl 
rrtodon  of  Ui»*Dlpbat«  of  <in1nia«  will  )^roTok«  mioui  sastro-int«iiDKl  linBorrliiifc.  It  iIom 
not,  however,  ap)i«Br  prabftb1«  llikt  th«  quinine  la  his  o*b«8  wh  lh«  moM  of  th«  bl««Hlii(. 

*  For  BB   ^UIx>^■(«  dtwoHlon  of  tho  IhorajMOtlo  T«la«  of  tbit  Mit,  •••  BmlUtim  4» 
rAtaJtmit,  Wrtf,  1»72. 
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boiling  water,  readily  soliiblo  in  alcohol.  From  itn  eolulton  in  chloriaft- 
water  it  i^  pix-c-ipitatod  ^hito  l>y  atnmonia.  Bill's  test  for  it  conaieta 
ia  nddifig  the  furrocyanide  of  pointwium  in  slight  excess  to  its  solution. 
A  j'cUowi^h  while  cui'dy  precipitate  is  tho  result.  On  gently  heat- 
lag,  this  rodiiuolves,  but  is  again  deposited,  when  the  liquid  cools,  as 
abundant  golden-yellow  orystals. 

Phtsiolooical  Actiom. — Conren  (quoted  by  Iluseinann)  has  found 
that  the  action  of  cinchonino  on  infusoria  and  on  fermentation  is  similar 
to  but  weaker  than  that  of  its  sister  alkaloid,  and  that  on  the  tDorementa 
of  the  white  blood -corpuscles  its  influence  seems  transient.  I^abordo 
states  that  pure  quinine  does  not  cause  epileptiform  convulsions  in  the 
tower  animals,  although  commercial  quinine  does  so  on  account  of  its  iia- 
purity,  and  that  in  poisoning  with  cinchonine  violent  epileptiform  con- 
vulsions are  a  chief  sj*mptora  {Compt.-Rend.  Soc.  Biolog.^  iv.  1882).  M. 
Bochefoiituino  {Compt.-Rentl.  Acad.  Sci,  t.  xcvi.  p.  503)  affirms,  however, 
tliat  quiniuo  does  convulse,  although  less  actively  than  does  cinchonine, 
which  latter  alkaloid  he  found  to  vomit  less  than  quinine.  According 
(o  Jobnusen,  the  effect  of  cinchonine  upon  the  elimination  of  urinary 
BoUda  is  oven  more  powerful  than  that  of  quiaino.  It  is  eUmiuutcd  un- 
changed, appearing  in  the  urine  la  half  an  hour,  and  diBapi>cariug  after 
mnfsive  doses  only  in  uinely-aix  hours, — the  great  bulk  being  thrown 
off  in  the  first  twenty-four  hours  {Pfianzenstoffe^  p.  1480).  In  fiochofon- 
tatno's  experiments  the  relative  strength  of  cinchonine  to  quttune  was 
about  10  to  16  (Ibid.,  p.  50tj)  ;  in  BcrnatEik's  (on  dogs  only)  as  4  to  6. 

Therapeutics. — As  an  a nti periodic,  cinchonine  exerts  a  similar  in- 
flnenoe  to  quinia,  but  is  probably  about  ono-third  weaker  than  that 
alkaloid,  and  must  bo  used  in  correspondingly  larger  dose.  Dr.  J.  B. 
Hamilton  {he.  cU.)  affirms  as  the  result  of  experiment  that  cinchoninu 
as  a  prophylactic  against  malaria  ia  even  superior  to  quinine.  As  a 
tonic  I  have  never  been  able  to  perceive  that  cinchonine  acts  differently 
firom  quinine. 


CiNCBOifiDiNA  Sttlphas,  tT.S.  —  Cinchonidine  ndphate  occurs  in 
white,  silky,  lustrous  neeOles  or  prisms,  odorless,  of  a  very  bitter  tasto, 
soluble  in  eevcnty  parts  of  watur,  freely  Kuluble  in  acidtilate<l  solutions. 
It  polarizes  to  the  left,  and  is  nut  fluorescent.  G.  Sw  and  M.  Bochofon. 
taine  found  that  the  lethal  dose  of  cinchonidine  for  the  ttog  is  0.015 
gramme ;  for  the  dog,  2.50  grammes.  The  symptoms  in  the  dog  are 
general  feebleness,  titubation,  increase  of  pulse-rate  and  arterial  presa- 
ure,  vomiting,  salivation,  convnlaiona,— less  severe  than  those  caused 
by  quinine, — ^great  loss  of  muscular  power,  stupor,  fall  of  arterial  prasfr- 
nre  and  of  temperature,  death  from  arrest  of  respiration  (^Iaj  France 
ife'd,,  1883,  527).  A  boy  aged  five  years  took  one  hundred  and  twenty- 
«ight  grains  in  solution  during  six  hours  without  vomiting.  Thera 
were  then  convulsions,  followed  by  great  collapse,  fall  of  temperatura, 
pulselessness  (with  aoventy-four  cardiac  boata  per  minute),  dtlatod 
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pupttft,  moscnlar  relaxation,  and,  finally,  death;  conBciousnesa  wa4 
pro9crvoil  to  the  end  (iV.  Y  Med.  Joum.,  xxxix.  1884).  It  ia  eirJJoiil 
that  thia  alkaloid  closely  re»cniblo0  xin  congeneric  alkaloids  in  its  action 
upon  the  human  organism.  CHnicAl  oxporicnce  has  proved  I'l  to  be 
reliable  tonic  and  antiperiodic-  According  to  Byasson,  it  ia  elioaiailt«4| 
by  the  kidneys  unchanged.  It  baa  been  claimed  that  it  produces 
di^at^rocublo  symptonif*,  both  gastric  and  cerebral,  than  does  quinine; 
but  Dr.  liiiffurty,  who  has  aJQiinistci'cd  ihrco  hundred  ounces  of  the 
Biilphat«,  alfirms  that  it  is  more  apt  to  cause  nausea  and  vomiting. 
The  dose  m  one-third  greater  than  that  of  quinine.  Br.  De  Sograis  ha* 
found  the  bromohydrate  given  hypodurmically  in  doacs  of  4  to  6  grainftj 
very  effieocious  (jlrcA.  Generates,  ivii.  711). 

CuinoiDmrM.  U.S. — Chinoidin,  or  QuinoidiHy  ia  a  blackish  sab- 
Btanco,  with  an  almost  resinous  fmeturc,  which  is  obtained  by  the 
evaporation  of  the  mother-liquor  after  the  crystalilzaUon  of  the  alka- 
loids out  of  it.  This  Bubstanoe  contains  probably  amorphous  quinine 
and  cinchoniuo,  besides  quinidlne  and  cinchonidioo.  It  is  an  excellent 
tonic  end  antiperiodic,  and,  on  account  of  its  oUoapnoss,  Is  largely  osed 
in  Bomo  of  the  eleemosynary  institutions  of  this  city.  It  should  be 
administered  in  about  double  the  dose  of  quinine,  and  is  most  efficient 
in  solution,  but,  on  account  of  its  taste,  is  often  given  in  pills.  Its  solu- 
tion Hhould  be  made  with  acetic  acid  and  water,  aromatica  being  freely 
added,  as  it  is  apt  to  cause  nausea. 


The  US,  Pbarmaoopcoia  recognizee  for  use  as  a  tonic  an  infVmion  of 
bark  (//i/iwum  Cinchonce — 6  per  cent.),  doeo,  a  winegUssf^il ;  a  tincture 
(Tittctura  Cinchona — 20  per  cent.),  dose,  one  to  two  teaspoonfuls ;  • 
compound  tincture  (^Tinctura  Cinchonte  Composita — 10  per  cent, — JTux- 
ham'*  Tincture),  which,  as  a  tonic,  is  the  best  proparation  of  the  bark, 
and  is  a  very  elegant  remedy  in  convalescence,  in  dosee  of  one  toa- 
spoonful  to  a  tablcspoonful;  also  r  fluid  extract  and  a  solid  extract 
{Extractum  Cinchonee  Ftuidum  and  Extracium  Cinchomc),  the  diMes  of 
which  ore  five  to  Gflcen  drops  or  grains  respectively. 

CiNOHONAMiNB. — Tbis  alkaloid  was  discovered  by  Amaud  {Oompt- 
Rend.,  vol.  xciii.)  in  the  Cuprea  bark  fVom  Colombia,  probably  the  prod- 
uct of  Remijia  poduuculata  and  Kemijia  Furdieana.  Its  physiological 
action  has  been  partially  investigated  by  See  and  Bochefontaino  ( Contpt.- 
Rend.,  vol.  c).  In  poisonoue  doses  it  produces  violent  convulsions  in 
ibe  dog,  with  fall  of  the  arterial  pressuro.  It  also  an-ests  the  heart  ia 
diastole,  and  increase.^  especially  the  secretion  of  the  salivary  glands. 
Its  influence  upon  man  baa  not,  so  far  as  I  am  aware,  been  studied,  but 
its  botanical  and  chemical  relations  make  it  probable  that  it  resombloa 
quinine  in  its  physiological  and  Lhorapeutical  proportioa. 
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WAKaiTBo's  TiNoruaR. — Tbia  u  a  dark-brown  Hqoid,  prepared  in 
acconlanc'Q  with  a  very  complicated  formula,*  which  has  obtained  an 
uxtraorjiuary  reputation  in  India  and  other  tropical  conntriea  in  tho 
treatment  of  wvere  remittent  and  malignant  malarial  feoers.  The  teeti- 
mony  Is  bo  otrong  ta  to  itn  remarkable  and  almost  certain  efficiency 
that  it  cannot  bo  qnetiUoned.  and  entiilea  the  tincture  to  nink  above 
all  other  remudiee.  The  method  of  adminiatration  in  as  foUuwii.  The 
bowola  having  bouu  Vixvly  operted,  a  bull-ounce  of  the  tincture  ib  given 
undiluted,  all  drink  being  withheld,  and  at  tlio  end  of  thrao  hours  a 
second  half-ouucu  is  in  similar  m:inner  exhibitod.  Soon  after  thu  last 
dose  a  profuse  and  very  aromatic  perspiration  seta  in,  and  couvalesceaoo 
is  osuatly  Becored.  The  remedy  is  also  commended  in  one-dracbm  dow 
In  aout«  nervoiu  exhaustion  and  collapse  without  organic  disease. 


EUCALYPTUS.    U.a 
Tho  Eucalyptus  globulusf  is  a  large  trco,  native  of  Australia. 


The 


leaves,  which  are  alone  officinal,  contain,  besides  tannic  acid,  a  volatile 
oil,  which,  when  pure,  is  nearly  colorless,  of  a  warm,  mint^like  iast«, 
with  a  bitter  aft«r-tasto,  and  a  peculiar  mint-like  odor.  This  oil  is  freely 
soluble  in  other,  alcohol,  and  tho  fatty  oils,  and  is  obtained  by  distilla- 
tion or  by  acting  on  the  leaves  with  ether.  It  does  not  undergo  oxido* 
tion  into  a  resinous  mass  on  exposure  to  the  air,  and  is  remarkable  for 
ita  power  uf  rcetsting  the  Influence  of  concentrated  sulphuric  aoid.  It 
has  been  affirmed  that  the  leaves  of  Kucalyptns  contain  also  an  alka- 
loid ;  but  liabutcau  (^BulL  Therap.^  Ixxxiii.  549)  has  demonstrated  that 
this  is  au  error.    All  tho  virtuee  of  the  remedy  probably  reside  in  thtt 

*  Vor  forcnulA,  h«  Mr^.  Timt*  and  Oom.,  1875,  11.  Ml ;  or  Pi*l».  Mtd.  Tim^,  ri.  lU;  or 
London  Pracltlionar,  xrili.  62. 

t  Allmlinn  tru  Grat  c^lM  bj  I^illvdiAn  In  1792  ta  th*  nliM  of  Ika  Eocml^ptiu  j[lo)>. 
«lm«,  bul  it  nu  not  nntll  IS60  tbftt  M.  fUmsl  oommraoad  th«  eulturv  of  th«  lr««  la  Puis  uid 
iDiluc«cl  tht  Prefect  of  Uia  Suoe  to  ordv  lU  oaltiv&tioa  on  x  Urg«  m^J*.  Slno*  that  time  it 
IkMbMn  l&r^7  iotrodoMd  iato  Enropa,  AlgwU,  Suutb  AlVtoa.  uitl  Cftlifi>nii>,  mad  is  nam* 
of  tbMSoovntriM  pluitod  far«tU  uo  now  growiBg  utd  ipreftdlog.  Ths  tre«  U  raiiiark*U* 
Ibr  oonibiaiujc  cKtrcme  h&nlnan  of  wowl  trilb  »  rafiidily  at  growtb  MaertsJ  ta  b«  sbuut  Una 
tima  tbftt  of  oar  ordinarj'  tr««i;  it  li  btmi  bfflmiod  tbtX  ibiogln  nuda  of  it  ore  flr«-proot 
Its  o*|»bUitjr  for  obaorbiag  &nd  cvapormtiDg  mmUr  »  oxtnordinu^,  and  to  it  hu  b««i  al- 
tribotod  th«  tt«aAata  of  Aoitralla  from  iBnUrUI  olimktte  InflncoDM.  Indead,  tt  it  ttmtod 
tbftt  m  tTM  will  «vBpo»t«  iMt  tlmu  ita  weight  of  v«t«r  is  twraty-foar  honn,  utd  nuxaenm* 
«iiuaplM  An  girea  in  which  iwunpi  in  Europe  mail  Alg«iin  have  been  ntpidljr  oonvoKoii  b^ 
it  Inta  drj  ground.  It  U  b^l«v«d  to  deatro^  nal»rl»  o«t  vnlj  bjr  dnlnlag  tba  aoil,  but  »]ao 
bjr  fialdiag  balMuuia  ezndatioDi  ta  tha  air:  howarar  tfaU  out;  b«,  theia  tl  at  praaaat  vary 
atmng  aridDiim  a*  to  it*  powvr  of  rendaring  infootcd  dlitrida  boalth/.  Am,  boworer,  Iba  «m- 
■tdanttioD  of  Ihii  bal«iig*  to  tba  tvbjaat  of  hygias*  ntber  thaa  of  thanpeutloa,  tha  raadar  la 
referrad  fur  detailsd  Inrtimatiun  lo  the  Cultuwing  nienuin:  Regulna  CKrlotti,  L' JSuealypl^a, 
•ON  Rang  pnrmi  Im  Ay4ittt  d«  la  Maiiirt  iU-ii<aU,  AJaeoio,  IS7'i;  M.tiiiabart,  L' Sural j/pimm 
Gloinlua,  Nin  Imparlanet  »i»  Afrivmttar*,  an  Ufffiin*  «(  fw  JfMacin*,  ParU.  1870;  Walaraf, 
BmlUtin  d*  Iti  SociM  d'AtMmataUvnt  IS72;  Umda»  UtdUal  £«corJ,  Dae.  1873;  £«»«<«• 
l«nctt,  il.,  1877. 

Under  the  name  of  Rwealypnnikt,  a  llqaor  diitiUad  from  the  taaraa  of  the  Boealyptaa 
bu  ajipeated  In  Europeait  oommarea. 
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volatile  oil,  which  is  in  greatest  abundance  in  the  leaves.  According 
to  the  roeoaix-bcs  of  Stanialas  ilartin  (fiwW.  Therap.,  Ixxxiii.  453),  the  oil 
b  entirely  abiKut  from  the  baric  of  planta  grown  in  Southern  Franco 
and  Corsica,  but  exists  in  that  from  Australia  and  Algeria. 

Phtbiolooigal  Action. — Locally,  the  oil  of  fiucalyptna  acts  oa  a 
decided  but  not  very  intense  irritant,  and  the  first  eflecl  of  large  doM* 
18  burning  in  the  mouth  and  fauces,  with  iucrcaitod  socrelioa  of  wiHra, 
followed  very  soon  by  a  feeling  of  warmth  in  the  stomach. 

The  genvral  effect  of  the  same  dose  of  the  oil  appears  to  vary  coa- 
siderably  in  ditTerent  individuals ;  but  the  following  summar)*  coiuprlsvs 
the  facts  as  nearly  as  may  be.     After  the  ingestion  of  from  ten   to 
twenty  drops,  a  period  of  mental  and  physical  activity  ia  often  ap- 
X>aront,  followed  by  a  feeling  of  calm  and  serenity.    By  larger  doM^j 
or  in  Buaceptihlo  persons  by  the  doses  mentioned,  there  is  caused  in*' 
creaseit  disturbance  of  the  digoHtivu  organs,  ending  often  in  loose  stooU 
having  the  odor  of  the  oil,  with  augmentation  in  the  iVoquency  amt^ 
force  of  the  pul^.      Gublor  adds  to  these  symptoms  an  increase  of^ 
temperature;   but  in  Gimbert'a  experience  febrile  manifestationa, 
though  occasionally  occurring,  were  not  usually  present.    In  some  casesj 
the  medicine  acts  vary  disagreeably,  producing  violent  cardiac  palpit*-J 
tions  or  intense  headache:  how  far  these  are  directly  dependent  upon 
the  drug,  or  are  sympathetic  upon  its  local  action  on  the  stomach,  is 
uncertain.    If  the  dose  be  repeated,  or  if  a  larger  amount  be  taken  at 
once,  a  period  of  sedation  munife^ts  itself;  the  pulse  loses  its  force,  and 
the  animal  temperature  is  abated.     After  doses  of  seventy -five  grains, 
Bias  noted  numbness  of  the  limbs,  wiih  a  feeling  of  excessive  weight 
in  them.     If  the  use  of  the  remedy  be  persisted  in,  a  state  of  asthenia 
ia  induced ;  the  temperature  falls  as  much  as  a  degree  and  a  half,  and 
the  pulse  even  to  fifty  (Gimbort,  Archives  Gen^raUs,  1873,  xxi.  l-II) ; 
the  respiration  becomes  less  frequent,  and  the  muscular  weakness  ex- 
tromo,  so  that  raising  the  arm  to  the  mouth  is  painful ;  the  sousalions 
are  blunted,  but  the  intellect  is  absolutely  unaffected,     in  an  old  man 
who  look  eighty  drops,  the  power  of  motion  almost  disappeared,  and  he 
aflllnncd  that  he  lost  for  the  time  being  all  sense  of  the  presence  of  hia 
limbs,  so  that  he  was  unconscious  of  possessing  thorn  when  he  shut  hisj 
eyes,  although  hia  intellect  was  perfectly  clear  throughout.     In  a  caM 
reported  by  Dr.  Alfred  Nealc  {AuMralian  Med.  Gaz.,  xii.,  1893),  a  little 
over  half  an  ouucu  of  the  oil  of  Kucalyptus  is  said  to  have  pruduced 
death  in  fifteen  hours  in  a  healthy  boy :  the  only  recorded  ayaiptunin 
were  violent  dyspncea  wiih  collapse.* 

Upon  the  lower  mammalia  the  oil  of  Eacalyptas  appears  to  act 
precisely  as  it  does  on  man.  According  to  the  c:tpcrLmentsof  Gimbert, 
the  hypodermic  iujection  of  the  oil  is  immediately  followed  by  a  period 


*  At  a  i|Dftrt  of  1VJ  blMxljF  Mf ain  mu  f«iu)d  in  \h*  plural  wrilf,  uid  »■  tbc  boj  wu  diK 

•«H>  prufcMiaiuillj  ualil  lie  wsa  in  art\e%ta  wutrtit,  naitcli  iluabt  aUaobM  Is  UiU  ems^ 
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of  oxcitement,  eeomin^I^  in  great  measure  duo  to  the  intense  locat  irri- 
tiilion  ;  after  about  half  an  hour,  if  the  dose  has  been  sufficiontlv  lai^, 
the  animal  begins  to  stumble  and  lottor  in  walking,  ibe  breathing  grows 
more  and  more  slow  and  irreguhir,  the  limbs  give  way,  the  ears  droop, 
the  muscular  weakness  becomes  profound,  and  death,  preceded  often 
by  partial  conruUiona,  occurs  through  failure  of  respiration.  In  Gim. 
bort's  experiments  the  heart  alwa^-s  continues  to  beat  after  breathing 
had  ceased.  As  the  motor  nervea  and  the  muscles  retained  their  ftino- 
tionid  power  after  death,  the  failure  of  motility  and  reflex  activity  mii&t 
have  been  central,  and  Gimburt  concludes  that  the  drug  in  toxic  doseiS 
is  therefore  a  paralyzant  to  the  spinal  cord  and  the  medulla.  This 
conclusion  was  also  attained  experimentally  by  Binz  (^British  Medical 
Journal,  i.,  1674).  Varinus  obser\-erti  accord  in  tttaiinsr  thai  after  toxic 
doBOS  there  is,  in  animals,  a  decided  fall  of  temperature.  It  would 
appear  fVom  the  oxperimenta  of  Hermann  Sohtager  that  after  hypo* 
dermic  injections  the  tempcmture  somotimca  rises,  probably  as  the 
reatiltof  the  local  irritation  (i^ii;  Physiol.  IVirk.  d.  Eacal.  fftoh.,  Inaug. 
DiiU.^  Gottingon,  tR74).  The  aamo  observer  noted  that  the  arterial 
pretisuro  was  greatly  lessoned.  Aa  this  fiill  occuri-cd  after  pnralysia  of 
the  par  vagniu  by  soetian  or  by  atropine,  and  uUo  after  voAo-motor 
paralysis  by  ticction  of  the  cord,  it  must  bo  due  tu  a  direct  action  upon 
the  heart.  Thia  was  confirmed  by  the  direct  influence  of  the  drug 
upon  the  cutK>nt  heart  of  the  frog.  The  oil  is  probably  eliminated  by 
the  hings,  tnkin,  and  kidneys.  Tn  the  experiments  of  Professor  Binx, 
the  day  after  the  ingestion  of  seventy-live  drops  the  breath  smok  of 
the  drug,  and  the  pervpiration  of  amylic  alcohol.  The  urine  began  to 
have  the  odor  of  the  oil  an  hour  and  a  half  after  its  ingestion,  and 
continuod  to  have  it  for  thirl^-aix  hours.  Dr.  Gimbert  states  that  tho 
odor  imparted  to  the  nrine  resemblea  that  of  violets,  and  is  very  similar 
to  that  caused  by  turpentine. 

Binx  states  that  upon  the  lower  infUsoria  the  oil  acts  even  more  power- 
fully than  does  qninia ;  and  its  antiseptic  properties  are  without  doubt 
very  great  (Gimbert,  Archives  OenirateSy  ixi.  137).  Mosler  (Deutschca 
Archiv  f.  Klin.  Med.y  1672,  x.  160)  affirms  that  in  dogs  whose  spleens 
were  exposed,  injections  of  tincture  of  tho  leaves  of  Eucalyptus  pro- 
duced a  decided  contraction  of  the  viscua.  According  to  Gimbert,  the 
excretion  of  urea  is  enormously  increased  by  the  use  of  tho  drug. 

TaEBAPECTics.— 'The  chief  use  that  has  been  made  of  Eucalyptus  b 
as  an  antiperiodio.  So  far  us  I  know,  Dr.  Joseph  KoUor  (  iViemrr  Metli- 
tinische  Wocfienschri/t,  xxii.,  1872)  has  employed  it  upon  a  brgor  scale 
than  any  one  else.  lie  used  it  in  four  hundred  and  thirty-two  oasee, 
of  which  two  hundred  and  ninety-three  had  suffered  from  previous 
Attacks.  Of  the  tertians  7G.&7  per  cent.,  of  tho  quartans  70  per  cent., 
and  of  the  quotidians  67.89  per  cent,  yielded  to  tho  remedy.  Ho  rec- 
ommends it  as  especially  valmtblo  in  obtttinate  cases  in  which  quinine 
has  been  taken  again  and  again.     Lorinsor  {Wiener  Me<Usin.  Wochen- 
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tchrift,  xix.,  XX.),  Hallor  ( IViener  Medizin.  WocKenbiatt,  xxvi),  Boha 
(^Berlin.  KUn.  Wochen$chri/t,  1872),  Carlotti  {loc.  cit.),  Corian  (Jfon/- 
pdlier  Medical,  Mny,  1872),  Gimbert  {Ice.  cit.),  Gublor  (loc.  cit.),  Tristanjr, 
of  Spain  (Buchner'i  liepertoiium,  xix.,  1870),  J.  H.  Musser  (Therttp. 
Gaz.,  1886,  369),  and  others,  boar  t^atiinony  to  tho  value  of  Euc-alyptua 
in  raalarial  diaeascs;  while  Brudeli  {BuUdin  Therapeutique,  May,  1875), 
SeiU  {Bayer.  Aerztl  InteU.  Blatt,  1870),  and  Papillon  {Gazette  HcbdomJ- 
daire,  1872)  afBrm  it  to  be  of  liltlo  or  no  value.  Tho  weigbt  of  testi- 
mony is  in  favor  of  the  possession  of  decided  anliperiudic  powora  by 
Eucalyptus,  and  where  the  cinchona  alkaloids  have  failed,  or  for  any 
reason  canoot  be  taken,  it  ought  to  be  tried.  Oil  of  Kucalyptoa  {Oleum 
Eucalypti,  U.S.)  is  also  one  of  the  best  stimulating  oxpecioranta  llmt 
we  possess:  in  both  acute  and  chronic  bronchitii  it  may  be  exhibited 
when  there  is  free  secretion.  I  have  found  that  children  bear  it  very 
well  in  propurtionally  largo  doses.  From  one-half  to  one  drachm  a  day 
may  be  given,  in  divided  doses.  Thu  Jluid  extract  {Krtractum  Eaca- 
lypti  Fluidum,  U.S.)  may  be  given  in  doaea  of  fVom  £ve  to  ten  niiuiina. 

ACroUM  PIORUM— PICRIC  AOID« 

picric  or  Carl/azotic  Acid  is  not  officinal,  but  has  been  used  to  soma 
extent  in  medicine.  It  occurs  in  pale-yeltow,  shining  ecaloe,  but  is 
employed  by  tho  therapeutist  only  in  the  form  of  a  aalt,  on  account  of 
tho  deleterious  iafluenco  of  the  pure  acid  on  the  gastric  mucous  mem- 
braue:  the  picrato  of  potassium,  of  sodium,  or  of  ammonium  may  bo 
oaod;  but  the  last  Is  the  ono  gonoratly  chosen. 

PuraiOLouiCAL  Action. — The  only  detailed  study  of  picric  acid 
known  to  me  is  that  of  Dr.  W.  Brb  {Pic  Pikrin$durc,  WQrzburg;,  1865). 
This  obsorvor  found  that  the  daily  use  of  a  gnun  (for  ninety  days)  of 
a  picrate  produced,  in  a  rabbit,  yollowness  of  the  conjunctiva,  of  tho 
inner  surfuce  of  the  our,  and  of  the  urine,  with  an  occasional  slight 
diarrhcea  and  great  loss  of  weight,  without  any  elevation  of  tempera* 
tare.  After  a  time  the  animal  seomod  to  grow  accustomed  to  thft 
remedy,  so  as  to  rifgain  in  great  measure  its  flesh.  Three  grains  a  day 
caused,  in  about  two  weeks,  the  death  of  the  rabbit,  with  symptoms  of 
inanition.  All  the  tissues,  except  the  nervous,  were  stained  of  an  in> 
tense  roddiah -yellow  color,  as  was  also  the  urine.  Eight  grains  pro- 
duced falling  temperature,  weakness,  diarrhcsa,  collnpso,  and  death, 
sometimes  preceded  by  tremblings  and  even  by  convulsions,  in  nbont 
twenty-three  hours.  Host  of  the  tissues  were  stained  yellowish  red. 
The  most  remarkable  physiulogical  effect  of  tho  poison  occurred  in  the 
blood.  The  blood  of  animals  slowly  killed  by  a  picrato  was  of  a  dirty- 
brown  color,  with  distinct  nuclei  both  in  the  red  blood-disks  and  float- 
ing A%o  in  the  serum.    Dr.  Erb  found  that  this  alteration  in  the  cor* 


*  Piarlc  mM  wmxv^T  heiatiga  In  Ihb  ehapter,  but.  u  it  bu  ftUnwl«d  most  atteattaa  am  mi 
siill(>«fiodlo,  is  Ui*  IfBonnot  wbi«h  vxUU  m  to  it*  phJ^iioto£<fl»l  Mtioo  I  hire  h«r«  IMi*- 
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puaclos  occuiTod  during  life  aud  was  accompamod  by  a  decided  incrcaiw 
ill  tbo  iiumbur  of  the  wliito  cor|iUNclca.  Them)  alu-rutiona  in  Ibo  blood 
wuni  appuj-unlly  tho  causo  of  doatb,  aud  seum  to  bavo  boon  duo,  »o  far 
at  luaat  aa  coDComud  tbe  red  disks,  to  a  direct  action  of  tbo  poiaon  upon 
tho  blood ;  for  Erb  found  tbat  identical  or  very  similar  alterations  oc- 
curred in  thoM  corpuBclea  when  tbo  blood  was  mixed  witb  tbo  picrat« 
of  sodium  ouleide  of  the  body.  Dr.  Von  Beck  (C%flri(e- Anno/en,  xvii., 
1892)  reports  urticaria  nod  meaAles-Hke  eruptions  produced  by  the 
prolonged  use  of  the  auraonium  picrate. 

Erb  found  picric  acid  to  oot  on  man  sa  on  tho  lowm*  animals. 
Twonty-four  hours  after  tho  ingestion  of  fiftoon  grains  of  it  the  yellow 
color  was  very  plain  in  tho  conjunctiva,  tho  skin,  and  the  anno.  The 
temperature  was  uot  elevated,  and  gastric  disturbance  was  usually 
absent,  but  sometimes  it  was  severe.  As  in  animals,  so  in  man,  picric 
aoid  wa>j  found  abundantly  in  tbo  urine.  A  toospoonful  produced  no 
more  violent  symptoms  in  a  man  than  bad  vomiting  and  purging 
(Wiener  Med.  Prfuse,  xxiii.  1526). 

Professor  Binz  (^Virchow's  Archiv,  Bd.  xlvi.  p.  130)  bas  found  Ibab 
picric  acid  oxerte  upon  tbe  infusoria  an  influence  similar  to,  but  much 
feebler  than,  that  of  quiiiia. 

TuEitu'CLTics. — Tbe  carbazotate  of  ammonium  baa  been  strongly 
roconuncnded  by  various  authorities  in  malarial  disordem ;  but  in  tbe 
experiments  of  Erb  tho  result  woa  so  negative  tbat  the  possession  of 
any  antiporiodic  powers  by  the  drug  is  doubtful,"  although  Mr.  H.  M. 
Clark  (Ldncef,  i.  1887)  affirms  that  ho  baa  treated  with  it  ten  thousand 
cases  of  malarial  disease  with  such  good  results  that  be  has  abandoned 
tbo  uso  of  tbo  cinchona  olkaloidH.  He  gives  ^m  ono-cighth  to  onu^ 
half  grain  four  times  a  day  in  pill, — ono-tbird  of  a  grain  being  the 
average  dose.  As  an  anthelmintic^  tbe  picrate  bas  also  boon  commended ; 
but  Erb  found  it  powerless  in  cases  of  ftrni'u,  and  for  tho  destruction 
of  tbe  round-worm  and  thread-worm  there  is  an  abundance  of  safer 
and  even  more  efficient  remedies.  A  matter  of  the  gravest  importance 
is  tbo  asserted  efficiency  of  the  remedy  in  trichiniasis.  Erb  has  pro- 
duced  slow  poisoning  with  a  picrate  in  rabbits  which  bad  boon  fed 
upon  affected  moat,  and,  on  examining  their  bodies  after  death,  found 
the  trichina  everywhere,  even  in  the  walls  of  the  intestines,  in  very 
active  life.  On  the  whole,  tho  testimony  so  far  eeoras  to  indicate  tbat 
picric  acid  bas  no  value  as  a  therapeutic  agent,  unless,  indeed,  Dr. 
Graeme  ITammond  be  correct  in  affirming  (^New  York  Med.  Joum,  Jan., 
1890)  that  it  is  a  specific  in  exophthalmic  goitre.  Erb  states  tbat  in 
robust  adults  from  nine  to  fifteen  grains  a  day  may  bo  given  for  a  long 
time  with  safety;  but  I  should  fear  tho  uffbots  of  moro  than  half  that 
quanti^. 


•  Coiuilt  DihU<iU  Klinik.  1855,  So.  <0;  Utd.  Tim**  and  Gnt.,  Se{4.  I862{  }f,w  M§ 
rfiM,  ISTSi  0<uM4  dm  Z/tff>iiuM»  &1T.  IIS;  Ohi»  M*d.  Stwrdmr,  1B77. 
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AOIDtlM  OABBOLICDM— CAKBOLIG  ACID.    U.S. 

Phenic  Acid,  Phenylic  Alcohol,  ia  a  aubslanco  oblaitKMl  iVom  coaUcar 
by  distilling  at  a  tomporaturo  of  between  300°  and  400°  F.,  adding  to 
the  dislillnto  a  hot  concentrated  solution  of  potossa,  and,  after  this, 
wulcr,  uupantling  the  light  oily  luattors  which  ri^m  to  the  top,  and 
adding  muriatic  acid  to  the  heavy  alkaline  bottom  Uiycr,  when  impure 
carbullc  acid  soparatos.  This  impure  carbolic  acid  {Addum  Oirbolicum 
Cmdum,  U.3.)  is  of  a  dark  color,  and  contains  several  congeneric  bodies^ 
cspecmlly  xylio  and  crepylic  atida.*  For  disinfectant  purpOAes  theaa 
Appear  to  be  at  least  of  equal  value  with  the  carbolic  acid,  and  there- 
fore the  crude  product  of  the  above-detailed  process  is  very  largely 
naod.  Carbolic  acid  i»  separated  tVom  its  allies  and  obtained  in  a  pure 
state  with  some  difficulty,  by  a  process  too  complex  to  bo  dli^cusded 
here.  When  fiaally  procured,  it  occurs  at  oniinary  temperatures  in 
minute,  colorless,  tran«pttront  plates,  or  long  rhomboidal  needles,  often 
fUsed  into  a  mass,  having  a  hot,  corrosive,  peculiar  taste  and  a  peculiar 
odor,  resembling  but  decidedly  different  from  that  of  creasote.  If,  on 
exposure  to  the  air,  phenic  acid  becomes  brown,  it  contains  impurilioa. 
When  opportunity  is  afforded,  solid  carbolic  acid  absorbs  water  from 
the  atmosphere  and  melts  into  an  oily-looking,  colorless  liquid.  It  is 
inflammable,  neutral  to  test-paper,  but  combinos  with  bases;  soluble  in 
about  twenty  ports  of  water,  very  soluble  la  alcohol,  acetic  acid,  other, 
glycerin,  and  the  volatile  and  iixed  oils.  Nitric  acid  converts  U  into 
picric  acid. 

PnvsioLooicAL  Action. — Carbolic  acid  is  exceedingly  poisonous  to 
all  forms  of  life,  from  the  lowest  to  the  highest.  Much  of  its  omploy* 
mont  in  medicine  depends  upon  its  action  on  infusoria  and  fungi ;  aod 


*  Ort»at,  Crttylol,  or  Cretylte  aciti,  bulling  at » temperklnro  bifhftr  IkkB  earbotlc  kcU,  if 
•  IftUr  pn>da«t  of  ib«  fraeiioDftI  dlitlllation  of  eoal-Ur.  It  U  aadouUodl;  •  rcry  powerfnl 
ftBUic)>lte,  »nd  ileari  Delpl&n<]ua  (  TAmm,  Pari*,  189S]  *8irta»  that  it  U  tnueb  ftroagvr  la  itt 
g«rinioldftl  inAaonc*  thkn  «arbo1te  ftcid,  And  onlj  oev-qatrleo-  u  itroDg  m  a  poiton  lo  th» 
biglier  ftoim&li.  It  rormf  trilb  fulphurio  koid  ft  oompouad  whieb  i*  odarleH,  (olnble  ia  wntnr, 
uid,  seconlins  tti  KrnnUe?  (Zriufkr,  /.  Nyyitn*,  I881I).  «oar«eljr  IrrUitiDf.  ft  fonr-par-ectit. 
•olatlon  bdag  r««dily  nuined  in  Iho  moulh.  Th*  «xperiiiicaU  of  Frankel  hkT«  led  bim  to  Ui* 
aoneluRioa  th&t  errtnl-tutphnrie  aeid  \m  much  mnrv  powerfal  M  ft  difinfMtanl  thu  [|  oftrboUt 
Mtd.  If  tb»e  olaiiDi  be  correct  It  ought  to  hiTC  rtlut  In  pntfitioftl  m«tieii«. 
652 


ANTJPrRETtCS. 


653 


yot  tta  direct  {ntornal  and  extomal  ose  in  human  modiclno  is  qiiito 
largo.  lu  phy&ioIoieic&l  action  is  thorcforo  to  bo  viewed  from  two  dis- 
tinct stand-points:  first,  its  influeiiec  upon  the  higher  animals  and  man; 
eocondly,  its  action  on  tho  lowest  animal  and  vegetable  forms. 

According  to  Dr.  Isidor  Neumann  {Archiv  f.  Vennatot.  u.  Syphilo^^ 
Jahrgang  i.,  1869,  p.  425),  to  Dr.  Ernest  iahen  (Archives  Ge'n.,  6o  s^r, 
t.  xviii.  p.  451,  1871),  and  to  Salkowski  {Pfiiigers  Arehiv,  Bd.  v.,  1872). 
whon  a  i>oiaoDOUs  doso  of  carbolic  acid  is  given  to  a  fh>g  there  is  prtv 
daced  a  poml^'tic  eondition  which  usually  affects  first  tho  hiud  legs,"  but 
ovcntuttlly  spreads*  to  the  front  legs  and  involves  all  ports  of  tho  body. 
After  a  time  thero  nro  developed  tetanic  convulsions,  which  are  appa- 
rently reflex  in  thoir  nature,  and  are  said  to  bo  excited  by  external 
fttimnli  or  irritations. 

Carbolic  acid  acts  npon  mammals  in  very  much  tho  samo  way  as 
Dpon  tho  batracbian.  According  to  W.  Kempstcr  (Amer,  Journ.  Med. 
Sci.,  July,  1863),  in  the  mouse  and  rat  it  causes  intense  muscular  woak- 
ness,  followed  by  violent  convulsions  and  stupor.  In  the  rubbit  (Neu- 
mann, Salkowski),  phcnylic  alcohol  produces  muscular  weakness,  oflen 
accompanied  by  tremblings  and  restlessness,  at  last  giving  place  to  vio- 
lent convulsions.  Before  these  have  fairly  sot  in,  the  animal  is  gen* 
orally  unable  to  stand  ;  and  during  them  bo  lies  on  his  side,  kicking  into 
midair.  Early  in  the  poisoning  the  respiration  is  very  much  affected  ; 
and  the  death,  which  usually  occurs  in  the  midst  of  convulsions,  appears 
to  be  owing  to  a  parahjsis  of  the  respiration,  since  in  scuto  cases  thts 
heart  is  found  beating  continuously  immofliatcly  aAor  death.  Accord- 
ing to  tho  roeoarchos  of  Dr.  Jules  Lomaire  (Jte  VAdde  Phenique,  2d  ed., 
Paris,  18[>5),  in  tho  dog  symptoms  very  similar  to  those  datailod  abovo 
ore  caused  by  lethal  doses  of  the  drug;  nnd  Husomann  {Schmidt's  Jahrb., 
Bd.  civ.  p.  274)  states  that  in  mammals  and  in  birds  the  characteristic 
phenomena  of  carbolic  acid  poisoning  are  clonic  convulsions,  sinking 
of  tho  tomperature,  diminution  of  sensibility,  dyspncca,  free  salivation 
and  accretion  of  tears,  keratitis,  and  conjunctivitis.  According  to  the 
latter  authority,  albuminuria  and  hfematuria  are  occasional  phenomena. 
Upon  man  carbolic  acid  acts  as  apon  other  mammals.  Reserving  the 
details  for  the  sccLiun  on  Toxicology,  it  is  sufficient  for  our  present  pur- 
pose to  state  tbat  tho  prominent  symptoms  induced  by  lethal  doses  are 
disturbance  of  respiration,  coma,  muscular  weakness,  and,  in  some  cnaoe, 
convulsions.  A  closer  investigation  of  the  action  of  largo  doses  of  car- 
bolic acid  is  best  made  by  studying  the  effects  upon  tho  different  systems 
seriatim. 

/fervous  jSysifm.— Upon  the  cerebrum  phenylic  alcohol  appoors  to 
exert  a  direct  influence,  which,  although  not  voTy  intense  in  the  lower 
animals,  in  tho  higher  species,  and  especially  in  man,  results  in  tho 
early  proiluction  of  stupor. 


*  AosonJin;  to  I^miiiT*,  whan  ft  ftag  ■•  ftllowtd  to  iwtm  is  »&t«r  ltD|>r«ct»t«ii  ^l\U  «U' 
boli«  Mid,  tb«  front  lag«  tm  lh»  lint  mfftefi. 
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The  convulsions  are  not  poriphoral,  eiuco  thoy  do  not  occur  in  A 
limb  whoso  connection  with  tho  spine  has  been  severed  by  division  of 
the  norvo,  and  do  taico  place  in  a  leg  which  has  been  protected  agninat 
the  local  action  of  tho  poison  by  tying  the  artery  (Salkowski,  Lttb«c). 
They  are,  therefore,  either  cerebral  or  spinal.  Although  there  U  a  dis- 
tinct conflict  of  tividenco,  it  seems  to  me  cslablisbod  that  they  are  of 
spinal  origin.  Labee  and  J.  11.  Hayncs  failed  to  get  them  after  sec- 
tion of  tho  cord,  but  in  the  far  more  numerous  expcriuicnts,  upon  iK>ga 
and  mammals,  of  Salkowski,  of  Berb  and  Jogel  {Oaz.  Med.y  1S72),  of 
J,  S.  Stone  (^PhiLi.  Med.  Times,  ix.),  and  of  T.  Gios  (Arch,  f,  Exper. 
Path.  u.  Pharm.,  xii.  401),  convulsions  occurred  after  destruction  of 
the  medulla,  section  af  the  cord,  and  other  operative  procedures  aopa* 
rating  the  brain  fVum  the  luwer  nervuus  S3'stem.  The  failures  of  the 
first-iiumcd  experiments  are  ex])laLnable  by  the  facts  that  the  paralyzing 
influences  of  carbolic  acid  are  usually  first  manifested  upon  tho  hind 
legs,  and  that  very  large  doses  of  the  acid  were  employed.  Tho  spinal 
oonrulsions  ore  accompanied  by  increased  reflex  activity,  which  is  loet 
as  tho  paralytic  state  is  reached,  so  that  carboUo  acid  appears  ^rst  to 
stimulate  and  then  depress  the  spinal  centres.  Stone  a^uterts  that  tho 
stimulation  is  preceded  by  a  primary  depression,  doe  to  stimulation  of 
Setschenow's  inhibitory  centre  in  the  medulla. 

In  carboiio  acid  poisoning  the  nerves  and  muscles  are  not  distinctly 
paralyKod,  galvanic  stimulation  of  a  nerve  after  death  eliciting  rigor- 
ous response  in  tho  tributary  muscle  [^Snlkowski,  Iw.  crt.,  p.  338 ;  Hopp^ 
Seyler,  loc.  cit.,  p,  476) ;  but  the  very  careful  experiments  of  Gies  {he.  cit^ 
p.  4 13)  have  proved  that  such  muscles  are  less  sensitive  and  more  oaaily 
exhausted  than  in  the  unpoisoned  animal. 

Oi"r«((a^"on.^Tho  action  of  carbolic  acid  upon  the  heart  is  not  a, 
very  marked  one,  but  there  can  bo  little  doubt  that  in  sufficient  amount 
the  drug  depresses  the  heart.  After  death  from  acute  poisoning  tho 
heart  is  usually  found  to  be  beating  regularly  (Salkowski),  but  in  some 
eases  of  slow  poisoning  the  death  has  seemed  to  be  ultimately  caused 
by  cardiac  diastolic  arrest.  In  lloppo-Scylor's  manomctrical  studiei 
(I^iigeT't  Archiv,  1872,  v.  475)  the  arterial  proasuro  was  not  affected 
until  convulsions  came  on,  when  it  roao  from  the  cflccts  of  tho  general 
muscular  contraction.  It  afterwards  foil  very  decidedly,  and  |>erroik> 
nently.  Reduction  of  the  arterial  pressure  has  been  shown  by  Gioa  to 
be  the  characteristic  effect  of  the  carbolic  acid:  in  his  cxperiraenta 
moderate  doses  of  tho  acid  failed  to  affect  the  pressure  after  section  of 
the  cord,  whilst  in  the  normal  animal  neither  aspli^'xia  nor  stimula- 
tion of  a  sonsitivo  ncrvo  elevated  tho  lowered  pressure,  although  the 
heart  was  beating  forcibly,— facts  that  demonstrate  that  cnrboUo  acid 
paralyzes  the  vaso-motor  centre  in  the  medulla  before  it  markedly  affocta 
the  heart. 

Respiration. — According  to  Salkowski  (loc.  cit.,  p.  344),  Lnbee,  and 
other  authorities,  in  the  first  stages  of  carbolic  acid  poisoning  the  rcspi- 
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ration  Is  romorkably  Increased  in  frequency.  Thl8  Qccclcratlon  Sal- 
kowski  boliovos  to  ba  duo  partly  to  a  stimulnnt  action  upon  tbo 
peripheral  vagi,  and  partly  to  a  eimilar  iDfluenco  upon  tLc  rcapirutoiy 
controa.  He  states  that  the  respirations  are  very  shallow,  and  that  tbo 
diaphragm  scarcely  participates  at  all  in  thorn,  but  that  if  tbo  cervical 
vagi  bo  cut  they  beconfie  much  slower,  deep,  and  regular.  On  the  other 
band,  if  carbolic  acid  be  given  to  an  animal  suflTering  from  ecction  of 
tbo  pneumogastrics,  tho  slow  breathing  is  very  much  accelerated. 
From  tho  former  of  these  facta  the  German  investigator  draws  tho  con* 
elusion  that  tho  accelerated  breathing  produced  by  phcnyUc  alcohol  is  in 
part  duo  to  a  stimulation  of  the  peripheral  vagi,  and  from  the  latter  fact 
that  il  partly  arises  from  a  simibr  action  upon  tho  respiratory  couLros. 

Temperature. — According  to  tho  roscarchoa  of  Dr.  Hobart  A.  Hare 
(Thfrap.  Gaz.,  1887,  519),  carlwlic  acid  injectod  into  rabbits  produoee  a 
very  distinct  fall  in  tbo  bodily  temperature,  which  is  usually  but  not 
always  coincident  with  tho  lowering  of  the  arterial  pro-isure.  In  tho 
calorimctric  studies  made  by  Dr.  Haro  tho  effect  upon  heat-production 
and  heat-dissipation  in  tbo  normal  animal  appeared  to  bo  various,  some- 
times production  and  aometimee  dissipation  being  alone  affected,  while 
in  other  coses  both  f\inctions  wero  altered.  Some  years  ago,  Emil  Eris 
{Scftmiilt's  Jahrbitcher,  Bd.  clxiv.  p.  148)  found  that  in  mild  putrid  poi- 
Boning  in  animals  carbolic  acid  diminished  greatly  the  fever-hoat ;  when 
the  poisoning  was  more  severe  it  bad  no  inflticnco.  Tho  calorimetrio 
studies  mado  by  Dr.  Hare  upon  fevered  animals  wore  fairly  constant 
-in  their  results,  although  tho  method  of  experimentation  was  not 
satisfactory,  because  tbo  acid  was  given  to  tho  fox'orod  animals  at  a  time 
when  it  was  uncertain  what  would  have  been  tbo  production  of  faoal 
without  its  influences  (see  foot-note,  p.  627.)  Nevertheless  tho  experi- 
ments indicate  that  carbolic  acid  may  affect  tho  thcrmogonotic  fbno- 
tions  of  tbo  body  in  two  waj*9:  first,  by  diminishing  tbo  production 
of  hoot ;  secondly,  by  increasing  the  dis-sipation  of  heat. 

In  sufficient  concentration  carbolic  acid  scorns  to  be  poisonous  to  all 
forms  of  protoplasm.  Dr.  T.  M.  Prudden  (Amer.  Joum.  Med.  Set., 
Ixxxi.  82)  finds  that  in  strong  solution  it  paralyxes,  in  weak  solution  de- 
presses, the  movementa  of  tho  batrachian  white  blood -corpuscles  and 
ciliated  cells ;  and  Labce  has  determined  that  outside  of  tho  body  it 
materially  affects  tho  blood  of  mammals.  Both  Lab^  and  Hoppo* 
Seyler  {Pfluger's  Archi'v,  v.  476),  howover,  affirm  that  the  blood  of 
higher  animals  poisoned  by  carbolic  acid  presents  nothing  abnnrmal :  so 
that  tho  symptoms  it  produces  must  bo  the  result  of  a  direct  influenco 
npon  tho  various  tissues. 

Post-mortem  examinations  of  animals  killed  by  carbolic  acid  have 
yielded  varying  results.  In  Leraairo's  investigation,  nothing  abnormal 
was  found  except  intense  injection  of  the  alimentary  mucooa  mem* 
brano,  a  psoudo-mcm  bra  nous  and  purulent  inflammation  of  tho  bran* 
cbiol  tubes,  with  a  disseminated  lobular  pnoamonia  or  else  congestion 
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oC  the  Inngs  and  of  Iho  nerro-ccntros.  ProfoAitor  BrackrauUer,  in  "Sctx- 
mnnn'a  invcatigAtion  (ioc.  cit.,  p.  429),  found  tho  cells  of  the  liver  and 
kidi>cjs  in  a  Btato  of  fatty  degeneration.  Tbi^  process,  wbic*h  aocm- 
in^ty  was  tlio  countorpiirt  of  tho  dmni^cs  in  pho^phorus-poisoriin^,  Wiia 
always  more  ndvnnco'l  in  the  kidneys  than  in  the  liver.  Dr.  Neumann 
Btates  (hat  it  was  always  present  in  his  numerous  autopsies,  and  that  it 
is  a  constant  phenomenon  ;  but  SalUowski  (foe.  cil.,  p.  273)  was  unable  to 
find  it  in  a  number  (rf  examinations.  In  man,  the  post-mortem  appoai<- 
ances  are  very  much  the  sumo  as  In  animals.  If  the  acid  huii  Imjod 
fn^rcsLod  in  a  eoncontratod  form,  while,  hardened  spots  are  found  upon 
tho  mucous  mombrauo  of  the  mouth,  tssophagus,  stomach,  and  orsn 
iiiloslines.  Tliey  are,  of  course,  duo  to  tho  local  action  of  the  poiaon, 
and  are  sometimes  blackish  in  tho  centre,  or  oven  blackiab  throughout, 
and  very  generally  are  surrounded  by  a  red  inflammatory  zone.  The 
liver,  spleen,  ki(]no}'s,  and  inileed  all  the  organs,  are  found  filled  with 
dark,  imperfectly-coagulated  blood,  sncb  as  is  habitually  found  aft«r 
death  fVom  asphyxia.  According  to  Huftoniann,  the  fatty  dcgenomtioo 
of  the  liver  and  kidneys  ia  not  cither  in  man  or  in  animals  a  constant 
or  characteristic  phenomenon  of  carbolic  acid  poisoning.  Reader 
found  iho  renal  epithelium  degenerated  in  a  man  who  had  been  fatally 
poisoned  by  the  dnig  (^Journ.  de  Pharm.  et  df.  Chtm,,  jl  456,  Bee.  1871). 

Aa  the  Internal  une  of  carbolic  acid  in  such  diseases  as  gangrene  of 
the  lungs  is  so  closely  conrecte<l  with  tho  question  of  its  chemical  bis> 
tory  in  tho  syiitom  and  its  elimination  from  the  body,  tho  latter  is  of 
very  great  Interest.  Since  carbolic  acid  coagulates  albumen,  its  absorp- 
tion unchanged  into  tho  blood  would  seem  a  matter  of  doubt :  yet  in 
some  form,  or  otbor  it  certainly  is  absorbed,  as  is  proved  by  tho  history 
of  its  elimination  and  by  its  having  been  found  in  tho  blood  (]Ioppe> 
Seyler,  Pflugers  Arckiv,  Bd.  v.  p.  470).  In  exactly  what  form  it  circu* 
tatos  in  tho  blood  is  not  Icnown ;  but  most  probably  it  is  as  an  alkaline 
carbolato.  Lemairo  (loc.  cH.,  p.  77)  states  that  it  may  be  found  in  the 
brooth  of  poisoned  animals ;  but  Iloffmann  ossorta  that  it  is  burnt  up 
in  tho  system,  because  ho  failed  to  detect  it  in  any  of  tho  secretions. 
In  this  couclusiou  bo  is,  however,  ccrtaiuly  in  error;  for  it  has  beeo 
distinctly  proved  that  carbolic  acid  is  rapidly  eliminated  from  the  sy^ 
torn.  It  has  been  dotoctod  in  the  urine  by  Almcn  (Zeitithrift  /.  Analjft. 
Chimie,  Bd.  x.  Ilcft  vii.),  by  PatrouJIlard  (Journal  de  Pharmttcie  et  de 
Chimie,  Dec.  1871,  p.  459),  by  Salkowski  {Pfifiger's  Arc}^\v,  Bd.  v.),  by 
Iloppo-Scylor  (loc.  cit.),  by  Waldenstrom  (Zcitechr.  des  AUgemein.  ApO' 
tkek.-Vereina,  Jan.  10,  1872),  and  by  Hauacmann  (/6irf.);  and  IIoppo- 
Scyler  {Joe.  cit.,  p.  480)  has  detected  it  in  tho  saliva.  It  is  probably 
eliminatod  in  all  the  secretions.  Tho  researches  of  Baumann  (Zeitschr. 
f.  Physiol.  Cfiem.  1S78,  350),  which  bavo  been  substantially  confirmed, 
show  that  the  carbolic  acid  is  changod  into  a  peculiar  sulphocarboUo 
acid,  a  sort  of  cther-sulph-acld,  having  the  formula  C^II^O.SO^OH, 
which  finally  unites  with  potash  and  is  oliminatod  as  a  sulphocarbfr 
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lato;  when  largo  quantities  of  the  acid  are  administered,  some  of 
it  escapes  unchanged,  for  in  a  fatal  caae  of  poisoning*  I'ntrouillard 
{Zeitachr.  des  AUgemdn.  Apothek.-Vereines,  p.  400)  obtained  on  oily  fluid, 
believed  to  be  pure  carbolic  acid,  by  shaking  the  urine  with  ether,  alloir- 
Ing  the  mixed  fluids  to  separate,  and  romoring  the  ethereal  layer  and 
•mporatintf. 

AUhou>;h,  as  elated,  carbolic  acid  is  to  some  extent  olimiootod  ft'om 
the  eyBtem,  a  portion  of  it  ia  burnt  up  in  the  body.  The  black  coloring- 
matter  of  the  characteristic  urine  of  carbolic  acid  poisoning  is  in  all 
probability  an  edud  from  carbolic  acid,  formed  by  its  partial  osiiiation. 
Hauxmann  has  proved  that  it  is  not  altered  heemaiin  or  any  fixed 
coloring  principle,  by  finding  that  the  urine  is  cleared  up  by  heating 
after  the  arMltion  of  an  acid;  and  hia  conclusion  ia  coiToboratod  by 
tho  observation  of  Dr.  Stevoncon,  of  Guy's  Hospital  {Brit.  Med.  Journ., 
April,  1870),  who  found  that  tho  black  urine  doon  not  contain  mors 
than  a  normal  proportion  of  iron.  When  carbolic  acid  is  oxidised 
outside  of  the  body,  as  by  tho  action  of  permanganate  of  potassium, 
oxalic  acid  is  formed  ;  and  Salkowski  has  found  that  when  phonic  acid 
is  given  to  animals  oxalic  acid  appears  in  tho  urine.  Other  observers 
have,  however,  failed  to  find  those  ofxalatos.  Fr.  Schaffer  (Journ.  f. 
Praki.  Chem.,  xviii.  282),  A.  L'orbach  (Virehow's  Arehiv,  Ixxvii.  226), 
and  E.  Baumann  and  C.  Preusao  (Zeitschr.  f.  Physiol.  Chem.,  iii.  156) 
found  that  tho  phenol  was  at  least  in  part  oxidiKod  into  hydrochinon, 
and  partly  into  a  greenifth-black  substance  upon  which  tho  coloring  of 
the  urine  scorns  to  depend.  The  researches  of  L.  Briegor  {^Zeitaehr.  f. 
Klin.  Med.^  18S1,  ii.  25)  led  him  to  tho  oonclusion  that  when  carbolic  acid 
is  taken  in  not  \wt  large  qunntitios  a  portion  of  it  unites  with  sulphuric 
acid,  and  a  portion  of  it  Is  converted  into  various  colored  oxidation 
products,  some  of  which  are  very  poisonous.  According  to  tho  experi- 
monts  of  W.  Kocbs,  this  change  occurs  in  the  large  abdominal  glandular 
Tiflceni  {Arch.  f.  Physiol.^  xx.  M,  xxiii.).  Schmiedoborg  has  recently 
come  to  the  conclusion  that  no  phenol  is  oxidised  in  the  body,  but  that 
It  is  all  eliminated  in  combination  with  sulphuric  acid,  or  to  a  losa 
extent  with  glyco-uronie  acid  {Arch.  f.  Rvpcr.  Path.  h.  Therap.,  xiv.  288). 
The  evidence  is,  however,  too  strong  against  this  view,  and  tho  tmo 
conclusion  seems  to  be  that  when  carbolic  acid  is  taken  in  grerit  excess 
it  ii  inpart  eliminated  as  carbolic  acid,  and  that  the  remainder  of  it  (the 
whole  of  it  when  taken  in  moderate  amount)  in  part  escapes  in  wmfri- 
nation  with  an  alkali  as  sulpho^arbolic  and  glyco-uronic  acids  and  is  in 
part  oxidized  in  the  system.  (See  also  page  663.)  Reule  affirms  that 
when  tho  sulphuric  acid  has  all  boon  appropriated  phosphoric  ac-id  is 
attacked  by  the  phonol  and  a  phoepho-earbolate  formed  (^Munch.  Med. 
Wochens.,  1890). 

RtAdeler  {Ann.  d.  Chem.  und  Pharm.,  Bd.  Ixrvii.  p.  17)  discovered 
that  when  sulphuric  acid  was  fVecly  added  to  cow's  urine  the  latter 
yielded  upon  distillntion  carbolio  acid,  and  ranclnded  therefrom  that 
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normal  urine  contains  carbolic  acid.    Ho  bas  been  corroborated  by 
Buliginsky   (ffoppe-Seyler' 8    Med.'Chtm.   Untersuch.,   p.  234)    nnd    by 
Hoppo-Soyler  {Pftuger's  Archiv,  1872,  Bd.  v.  p.  470),  and  phenol  is  cer- 
tainly a  confltltuont  not  only  of  the  nrine  of  cattle,  but  also  of  llial  o^i 
mon,  dogs,  horsoa,  and  probably  othor  animals.     Baumunu  has  euo. 
coedod  in  producing  carbolic  acid  out  of  fibrin  by  a  protracted  digM> 
tion  with  tho  pancreatic  glandular  mibittanco,  and  Nencki  and  Bricger 
havo  found  that  it  ie  constantly  present  in  normal  human  ficcea.     It 
IB  probable,  an  aaoerlod  by  Salkowski,  that  the  acid  ia  formed  id  the 
organifim  aa  a  late  product  of  the  pancreatic  digotttion.    lla  climinatioa 
by  liio  urine  is  cnoruumsly  increased  in  ileus  (one-hundredfold,  Sal- 
kowaki),  and  dimiuislied  in  anemia,  phthieis,  scorbutus,  scrofula, 
CfLQcor  (Bricger,  Med.  CentraWi,  1878,  p.  545).    lIoppo-Seyler*9  iheoty- 
Uiat  the  acid  docs  not  pi-o-oxist  in  the  urine,  but  is  formed  out  of  in 
dican  during  tho  processes  employed  for  procuring  it,  is  not  tenable. 
It  appears  to  be  formed  i^'om  the  albuminous  substances,  tyrosin  being, 
an  intermodiato  product,  since  Bricgor  has  found  that  tho  taking 
large  doses  of  tjTosin  is  followed  not  by  elimination  of  tyrosin,  but  b] 
a  groat  increase  of  tho  urinary  phenol.    It  is  quite  possible  that  tbcl 
phenol  ia  formed  in  the  intestine  by  fermentative  changes,  aa  Baumano 
hag  noticed  tho  cloHoIy-allied  substance  indol  produced  by  tho  putr&- 
factire  changes  in  a  mixture  of  albuminous   substance  with  a  small 
quantity  of  pancreas  and  a  little  carbonate  of  ammonium.    (Soo  Pfikger's 
Archiv,  xii.  8()2.)     In  this  connection  it  is  interesting  to  noto  that 
Christian!  has  not  been  able  to  find  phenol  in  the  urine  of  chickens  fed 
npon  vegetable  diet,  although  a  notable  amount  is  present  when  a  6eab< 
diet  is  allowed  {Zeitschr.  f.  Physiol.  Chem.,  ii.).    In  a  serios  of  experl* 
ments  Dr.  I.  Iklunk  obtained  three  grammes  as  the  average  oxcrotion 
of  twenty-four  hours  tVom  a  horse  {Arch./.  Thierheilkvnde,  viii.  104), 

Local  Action. — The  local  action  of  carbolto  acid  is  very  decided. 
Applied  to  the  skin,  it  produces  at  once  a  burning  pain,  and  in  a  fbw 
minutes  a  peculiar  white  spot.  If  the  acid  l>e  removed,  the  pain  con. 
tinucs  for  some  minutes,  and  the  white  color  changes  to  a  dark  or  red 
atain,  which  gradually  fades  away  as  tho  skin  desquamates.  On  a  pro- 
longed application,  carbolic  acid  docs  not  blister,  but  causes  the  forma 
tion  of  an  eschar.  A  curious  local  action  of  carbolic  acid,  to  which 
attention  was  drawn  almost  simultaneously  by  Dr.  Erasmus  Wilson 
(Journnl  of  Cutaneous  Medicine,  Juno,  1870)  and  by  Dr.  J.  II.  Bill,  U.S.A. 
(^American  Journal  of  the  Medical  Sciences,  Oct,  1870),  is  due  to  tho 
propoity  which  it  has  when  applied  in  concentrated  form  of  causing. 
▼ery  great  local  anicsthesia.  The  comploto  loss  of  feeling  is  not  con* 
fined  to  tho  tissue  killed  by  tho  drug,  but  extends  some  little  distance 
inwards. 

THEaAPEUTica. — In  the  doses  In  which  it  is  neually  given,  carbolic 
acid  exerts  no  perceptible  ofToct  upon  the  system.  It  has  bcon  used  to 
a  considerable  extent  in  zymotic  diseases  for  the  purpose  of  destroying 
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the  poison  in  the  blood.  Even,  liowever,  if  such  poisou  bo  micrococci 
or  bacteria  thero  is  no  reaaoo  for  bcliovio^  (hftt  these  are  more  sensiUvo 
to  (he  action  of  the  drug  than  is  the  human  orpaoism ;  and  clinical  ex- 
perience with  the  acid  in  these  diaoases  baa  certainly  demonstrntcd  its 
lueleasnoss.  The  study  of  its  physiological  action  has  failed  to  show 
the  poeseeeion  of  any  property  which  should  render  the  medicine  valu- 
able in  conHittitional  diseases.  Our  ph^'siologic.il  knOTvIodgo  conforms 
with  clinical  experienco  in  showing  that  carbolic  acid  is  of  no  value  in 
constitutional  discasca,  and  it  is  employed  directly  in  medicine  only  for 
its  local  oJfects. 

Internally,  carbolic  acid  is  a  very  valuable  remedy  in  the  treatment 
of  various  forms  of  nervous  irritability  of  the  gastro-fnteslinal  raucous 
membranes,  especially  when  there  is  also  a  tendency  to  fermentative 
changes  in  the  food,  as  the  result  of  imperfect  digestion.  In  nervous 
vomiting,  and  in  gastrodynia,  it  may  be  given  in  doses  of  from  one  to 
two  grains,  repeated  at  intervals  varying  from  fifteen  minutes  to  two 
hours,  according  to  the  eymptoms  of  the  case.  In  diarrheen  of  irritation, 
as  well  as  of  relaxation,  it  is  often  of  the  greatest  service.  The  com- 
bination of  one  or  two  grains  of  carbolic  acid  with  ten  to  twenty  grains 
of  bismuth,  given  in  emulsion  or  in  capsules,  is  ono  of  the  most  gen- 
erally useful  of  diarrhoea  mixlui-es*  In  gangrene  of  the  lungs  the  in- 
ternal administration  of  carbolic  acid  combined  with  the  use  of  a  weak 
solution,  ten  drops  to  the  ounce,  by  atomization,  is  said  to  be  of  great 
use.  The  use  of  carbolic  acid  as  an  antlpjfetic.  aa  inaugurated  by 
Professor  H.  St.  Desplats  (Gar.  JTehd.,  xvii.,  1880),  has  not  found  favor, 
and  is  scarcely  juHtifinble. 

Tlie  external  use  of  carbolic  acid  belongs  to  the  domain  of  surgery 
rather  than  of  medicine,  and  I  shall  diacuBS  it  very  briefly.  As  a 
nziucfic,  carbolic  acid  is  not  available  when  large  masses  of  tissue  are  tnbe 
de6tr{^^,  but  it  may  often  be  employed  with  advantage  against  condylo- 
v\<Ji<ji  and  similar  growths.  Even  in  such  cases,  to  be  efficient,  it  must  be 
in  the  most  concentrated  form.  Tn  diphtheria,  viceratf.d  sore  throat,  and 
aphthous  .irfonuifiYj^,  its  concentrated  solution  in  glycerin  may  bo  carefully 
applied,  by  means  of  a  eamcl's-hair  brusb  or  a  mop,  as  a  mild  caustic 
scarcely  capable  of  destroying  sound  tissue.  In  various  forms  of  in- 
Mtent  ulcer,  in  ill-conditioned  wounds,  carbolic  acid  atfonls  a  very  useful 
simulant  appiicotion ;  in  "  fcwmjj,"  properly  diluted  with  oil  (gtt.  x  to 
^I'l),  it  is  one  of  the  very  host  remedies  that  can  be  used,  relieving  pain 

2>y  its  anffisthotie  properties  and  at  the  same  time  lessoning  suppuration 

auid  ficilitflting  cicatrisation. 

Dr.  BUI  (loc.  eit.)  has  employed  carbolic  acid  as  a  local  anicstbotic,  in 

«i  number  of  eases  of  minor  operations,  always  with  the  result  of  pro- 


'  In  dUpmsiBK  Uiia,  if  «»pnilM  ba  ased,  th«  two  fngrvdieots  ihould  lr»  tboroaghlj  mixed 
bafbr«  flUtUig  In ;  If  tn  einaliion  b«  «mpli>7«'l,  the  boUle  khnald  ba  itood  on  tti  •ork  or  laid 
apoO  Ila  side,  to  prevent  {wriskaMil  wpKratian  of  tb«  biinotb. 
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venting  or  greatly  mitigating  paiu.  His  plan  in  opening  a  felon  'a  to 
Boak  the  BogerB  for  fifteen  minuies  iii  warm  water  c-onUining  three 
per  tt-nt.  of  the  aciJ,  and  then  to  draw  a  brush  dipped  in  the  con- 
centrated acid  along  the  line  of  the  incision.  Soraetimea,  when  a  de«p 
incision  is  nocoss:iry,  a  Beositivo  part  ia  reached.  Under  these  cir- 
cumsitiinces  he  ia  accustomed  to  brush  out  the  wound  anew  with  ihe 
aniesthotic. 

So  fhr  as  I  know,  the  first  to  saggwrt  and  employ  detp  fnjection9  ol 
carbolic  acid  as  a  means  of  combating  deep-sented  inflammations  was  X>t, 
J.  A.  Eamcs  {Brit.  Med.  Journ.,  May,  1873);  but  the  method  has  boon 
especially  Btudied  by  Professor  C.  Uuoter  ( Dcutsch.  Zeitschr.  f.  Chir^  ir. 
1874;  Schmidt's  Jahrbuchert  Bd.  clxiv.  p.  144).  He  cmpIoyB  a  two-per- 
cent, solution,  a  weaker  one  not  being  efficient,  and  a  stronger  one  en- 
dangering the  coagulation  of  the  blood  and  of  the  exudation  in  the 
inflamed  tissue.  Of  this  solution  he  uses  at  one  time  never  more  than 
half  a  drachm,  and  generally  lo^s  than  this.  After  amesthetizing  the 
akin  by  the  local  application  of  carbolic  acid,  he  introduces  the  hollow 
needle  into  the  centre  of  the  innammation  oMi<^ucly,  so  as  to  dimuii&h 
as  far  as  possible  the  chances  of  tlto  introduction  of  air.  To  avoid  the 
danger  of  throwing  the  acid  directly  into  the  circulation,  tho  nwdie  is 
not  cuancctod  with  the  syringe  until  it  is  seen  that  no  blood  comoB  out 
through  it.  If  tho  extent  of  inflamed  tissue  be  large,  several  injections 
are  practised  at  one  time:  in  acute  cases  they  are  usually  repeated 
twice  a  day,  in  chronic  eases  every  day,  or  every  other  day.  Dr.  Uuoter 
ba?  made  about  a  thousand  of  these  "parenchymatous  injections^"  and 
only  ten  times  has  any  inflammation  been  excited  by  ihcm.  The  pain 
is  usually  very  slight,  and  tho  relief  apparent  in  one  or  two  days  at 
most.  In  chronic  synovitis,  tho  dnig  is  thrown  into  the  joint  onco  in 
two  or  three  days,  and  the  method  has  boon  practised  by  Dr.  Huelcr 
with  asserted  extraordinary  success  in  glandular  swellings  and  injtant- 
motions^  phlegmons  of  all  grades  and  characters,  erysipelas,  poi^o. 
u>ottnds,  inflamed  bursee,  hydrocele,  and  even  in  bone-disease. 

The  practice  has  boon  followed  with  satisfaction  by  Dr.  Aofrecht  in 
erysipelas  (Centralbl.  f.  Med.  Wisaen.,  1874,  p.  129),  by  Senator  (Berlin. 
Klin.  Wochenschr.,  1876,  p.  69),  Madcr  (Centralbl/.  Chir.,  1S77,  p.  376). 
and  Kunzo  in  acute  and  subacute  rheumiUism  (Centralis./.  Med.  Wiuei^ 
1874,  p.  479),  by  Hagon  in  several  diverse  inflammaltoDS  (S':hmidt'» 
Jabrb..  Bd.  cUiv.  p.  146),  and  by  I.  Schmidt  in  chronic  synovitis  (CW* 
train./.  Chir.,  1876,  p.  552).  Dr.  Hagen  has  even  used  theeo  injections 
with  yery  excollont  rosulta  in  throe  cases  of  severo  angina  which  ho 
believed  threatened  diphtheria,  throwing  tho  remedy  into  tho  nc)ghbo^ 
hood  of  the  second  tracheal  cartilage.  Dr.  Moses  K.  Taylor  {Amer. 
Journ.  Med.  Sci.,  April,  1882)  has  used  injections  in  one  hundred  and 
fiAy  cases  of  buboes  and  otherwise  eulurged  glands,  with  uniform  sue- 
oeas.  Ho  throws  into  the  inflamed  pari  about  twenty  mininw  of  an 
eight-grain  solution  of  the  acid,  previously  chilling  the  tiurfaco  with 
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nn  ether  spray.    The  total  evidence  seems  to  show  that  this  method 
of  treatment  is  both  safe  and  effective. 

ToxicoLoor. — The  number  of  fatal  cases  of  carbolic  acid  poisoning 
now  on  record  is  quite  large,  and  the  list  is  eonstantly  growiiiK*  Tho 
pymptomB,  althongh  varying  within  certain  limits,  are.  on  tho  whole, 
quite  uniform.  They  almost  always  appear  in  a  very  short  time  aflor 
the  ingestion  of  the  poison.  Sometimes  tho  rapidity  of  the  fatal  romilt 
almost  equals  that  of  pmssic  acid  poisoning.    Tbus,  Dr,  Taylor,  U.S.N. 

»{Phila.  Med,  Timti,  vol.  ii.  p.  284)  records  a  case  in  which  about  nn 
ounce  ia  supposed  to  have  been  ingested,  and  in  which  the  man  foil 
unconacionB  within  ten  seconds  after  taking  tho  fatal  draught,  two 
minntee  afterwards  was  toUiUy  uucaustious,  puteelcas,  with  irrogular 
P  distant  gasping  respirations,  and  in  less  than  a  minute  later  was  dcau, 
apparently  from  cardiac  paralysis,  since  the  impuL-^e  of  tho  heart  was 
entirely  lost  before  the  cessation  of  respiration.  Generally  some  min- 
utas  elapse  before  the  symptoms  develop  themselves :  nausea,  cold 
Bwcats.t  aud  stopor  deepening  rapidly  into  insensibility  and  collapbe, 
arc  the  most  frequent  phenomena.  During  tho  period  of  insensibility, 
complete  abolition  of  reflex  movomonts  and  antt^$thcsia  of  tho  mucous 
membraoos  havo  sometimes  bcon  notod  (case,  Joum.  dt  Pharm.  et  de 
Chim.,  Dec.  1871) ;  indeed,  it  ia  scarcely  doubtful  that  in  all  cases  both 
sensibility  and  reflex  movements  arc  profoundly  affected.  Convulsions 
are  only  exceptionally  present.  Tbc  symploraa  of  collapse  are  usually 
well  dcTcIopcd,  and  tho  pulso  is  generally  feeble  and  very  fVoquont,  but 
has  been  recorded  as  being  reduced  to  fVom  forty  to  fifty  per  minute 
(case^  Med.  Times  and  Gas.,  j\pril,  1871).  Hccmoglobtnuria  has  been 
noted.  Dyspnoea  is  often  extreme ;  the  rospiratioDS  xnay  bo  stertorous, 
are  usually  very  rapid,  and,  in  tho  advanced  stages,  shallow.  In  very 
lipid  cases  they  ait  irregular  and  suspended  at  intervals.  Total  tem- 
porary amaurosis,  with  contraction  of  the  pupil,  has  been  noted  (case, 
Berlin.  Kfin.  Wochensckr.,  xix.  748).  Death  may  occur  in  a  very  few 
minutes }  but  usually  the  patient  lives  fVom  one  to  ton  hours,  and  life  hoa 
been  protracte<I  for  sixty  hours  (case,  Sydenham  Soc.  Year-Book,  p.  446, 
!' J87 1-72 ;  amount  taken,  one  and  a  balf  ounces  of  tho  commercial  acid). 
Q  some  cases  a  great  amendment  has  occurred  and  consciousness  been 
»\iatorcd,  but  after  some  hours  rather  sudden  fatal  colhipso  has  come  on 
C*^»»80t  Brit.  Med.  Journ.,  Feb.  1861).  The  minimum  fatal  dose  of  car- 
bolic acid  is  not  known ;  but  half  an  ounce  has  several  times  caused 
t*inth  {Med.  Times  and  Gazette,  1870,  ii.  474;  Phiia.  Med.  and  Surg. 
^«^.,  Jan.  1870;  Zancet,  1878,  ii.  510),  and  a  little  over  a  drachm  ts 
sported  to  have  killed  a  man  sixty-four  years  old  (^London  Lancet, 


of  fiarbolle  Mid  poiMning  h»t»  hmn 


'  R«fer«neu  to  ooa  bu(Hlr«4  tad  (ixt;-nin« 
tllect«d  by  tl.  Kvb«rt  {.S'Kmidl't  JaKrI,.,  cxeiv.  230). 

t  Tbe  cxccwivB  twenting  euiuetUuM  •Mti  in  cu-bolto  m-1<1  jiolioiiliig  Th.  QiM  bullevu  to 
k  <*f  o«ntrKl  oTlgm,  lioc-e  la  a  pot*oacd  c«l  with  ime  sciAtia  sorve  out)  oo  fw<*(  owsa  from 
rlfc»    injureil  pari. 
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1809,  l);  id  a  case  of  puerperal  metro-peritonitis  fiAy  drops  contrtly- 
uted  towards  the  Tatal  result  (Dr.  A.  D.  L.  Napier,  Trans.  Med.-Chir. 
Soc.  Edinb.,  ii.  75). 

The  froo  external  use  of  carI>oIic  acid  Ja  by  no  raeans  clorold  of 
danger :  Dr.  Fulcknon,  after  two  boura'  exposure  to  carbolic  aoitl  apmy, 
uncovered  from  hia  urine  thirty  grains  of  carbolic  acid  (.4rcA.  /.  Klin. 
Chirurg.,  xxvi.  204),  and  he  describes  a  marasmus  or  chronic  poisnnii)|[ 
resulting  IVom  the  surgical  use  of  the  remedy.  The  symptoms  nrp 
said  to  be  headache,  lose  of  appetite,  bronchial  irritation,  which  flnaUy 
moy  become  very  severe,  severe  pains  in  the  region  of  the  kidney,  re- 
curring vomiting,  pruritus,  or  various  parajsthu^is,  and  Iom  of  power  in 
the  legs,    (See  also  paper  by  Dr.  Wallace,  Brit.  Med.  Journ.,  April,  18V0.) 

There  have  been  numerous  cases  of  acute  poisoning  fVoni  the  ex. 
temal  use  of  carbolic  acid.     A  single  vaginal  injection  bus  produced 
very  aovero  constitutional  result*  {Schmidt's  Jahrb.,  lid.  cci.  p  129). 
Professor  R  Kdhlor  reports  (/Aid.,  Ud.  civ.  p.  276)  the  ca«e«  of  two 
jonmcjrmon  joiners,  suffering  from  scabies,  who  applied  extenutUy 
each  about  a  half-ounce  of  carbolic  acid,  in  watery  solution.     One  of 
them  was  found  dead.    His  fellow,  who  suffered  from  iin consciousness 
and  drunken  delirium  ending  in  unquiet  sleep,  after  his  recovery  stated 
that  directly  after  rubbing  himself  wiih  the  solution  he  bad  giddiDeat, 
that  eeven  or  eight  minutes  later  his  companion  complained  of  bomiti^ 
but  that  of  what  took  place  after  this  he  knew  nothing.*    It  ts  scarcely 
ncccesary  to  refer  in  detail  to  casee  in  which  serious  reaolts  have  fol- 
lowed the  surgical  use  of  carbolic  acid.f     In  the  London  Medical  Bec- 
ord,  Oct.  IB,  1887,  is  recorded  a  very  severe  case  of  poisoning  in  an 
infant  produced  by  the  use  of  carholixed  cotton  wool.     The  local  appli- 
cation of  carbolic  acid  has  in  a  number  of  Instances  been  followed  bys 
severe  local  gangrene.     For  cases  see  Med.  Times  and  Gazette,  vol.  ii^, 
1870 ;  Z'AbeiUe  Med.,  1B71 ;  Med.  News,  vol.  i..  1S90 ;  and  Bull.  Sm.  Med. 
d.  Hop,  d.  Paris,  vol.  vi.,  1889.     Dr.  A.  Frankenburgcr  (Inauy.  JHtser.^ 
Erlangen.  1891).  in  an  experimental  study,  found  the  gangrene  to  be 
the  result  of  thrombosis. 

The  diagnosis  of  carbolic  acid  poisoning^  during  life  ought  to  rooat 
eases  to  be  practicable ;  for.  although  the  symptoms  almulato  some  forms 
of  apoplexy  too  closely  for  the  diagnosis  to  be  made  from  them,  very 
gcnorall}*  the  odor  of  the  drug  can  be  perceived  about  the  pcnnn  of 
the  victim,  and  close  examination  of  the  mouth  will  nearly  always  r^ 


*  For  otb«r  [>Ul  «UM,  eonnlt  Jlmll.  TUmp.,  t.  Ixxr.  p.  }U, 

f  OiMult  JirilUk  Mtditai  JownKtl,  U&reh  1,  I8T3,— dmth  frcMn  ftb«ar|itl(ia  bj  ■  wwnd 
taut  tneboi  Ions;  ^'*^  '^°'^  Mtdieat  Otnrsu,  April,  ISTI ;  BriiUK  Utdi<^(  Jnmrml,  1841^  P> 
StO^,— tf.n  UUJ  aiMi;  UttL  Tim*t  and  Gtu.,  1«:S,  U.  461  i  Witmtr  M*d.  Wtkmu^infy, 
18T»,  SZit.  1»S. 

t  SiDM  irrit[a{  tb«  KrtUlvW)  (\»rMaUtl  CamflMr,  on  fi«f«  133. 1  tun  mm  Ik*  NMftnibM 
of  Curabemale  anil  FrKn^U  (M»ittptlli*r  Mtd.,  IS90),  in  whieli  ll  is  ibowB  thkt  «faial^)Mli4 
ia  lb*  lower  >aimab  It  mott  ms  %  powerful  poiMO,  prwtaoinf  Tonitin^,  taU  o(  tUBptntmn, 
bloody  BriM,  apUtpUfam  oonrnUloa*,  umI  dtmlk. 
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yeal  tracoa  of  tho  loc&l  acUoa  of  tbo  acid,  in  the  form  of  ichite^  hard' 
ened,  or  corru(fated  patchoii  of  mucous  membrane.  Either  Ihoso,  or  a 
blackish  urine  in  conjunction  wilh  the  Hj-mptomR,  aro  diai^nostic.  Aftor 
death  a  strong  odor  of  carbolic  acid  can  almost  alwaya  bo  porcoivod 
when  the  body  is  opened,  and  the  mucous  roerabrano  of  tho  stomach 
aSbrds  vcr>'  rcluiblo  evidonco  as  to  tho  cau»a  of  doath.  According  to 
Dr.  A.  liillcr,  the  urine  of  carbolic  acid  poisoning  as  firrtt  pnsHcd  v.iriea 
from  a  cloar  yellow  to  a  golden  yellow,  and  upon  standing  in  the  air 
becomes  dark  ollvo  and  finally  often  blackish  green.  Sometimes  it  ts 
graafr^l^rccn,  but  it  may  appear  to  bo  nonnai  (cahc^  Schmidt's  Jahrb.,  Bd. 
ooiL,  p.  238).  Thid  carbolic  acid  urine,  if  treated  wilh  nitric  acid  and 
aAerwarda  with  potassa,  becomes,  ofUir  a  certaiu  degree  of  concentra> 
tion,  b|nod-rud  or  brown-red,  changing  through  pea-green  to  violot. 
Carbolic  acid  mixed  with  urine  di)es  not  answer  this  text  (^Schmidt's 
JahrbUcher,  Bd.  cbciT.  p.  144).*  The  absence  of  carbolic  acid  urine 
proves  that  the  case  is  not  one  of  poisoning.  Baumann  and  Tluctor 
declare  that  tbo  earliest  symptom  of  the  poisoning  is  disappearance  of 
tho  sulphates  fVom  the  urine  (ZeitschT.  f.  Physiol.  Chem.,  i.).f 

In  a  caHC  of  carbolic  acid  poisoning  emetics  are  generally  useless, 
owing  to  tiie  paralysis  of  the  stomach  which  exists,  and  the  stomnoh- 
pnmp  must  be  employed  to  empty  the  viscus.  Alkalies  in  excess  are 
of  some  value,  according  to  Ilusemann,  who  employs  a  eacobarato  ot 
Uroe4  and  Uie  fVoe  ingestion  of  oils  was  formerly  recommoadcd ;  but  to 
Baumann  and  lluotor  (Med.  I'tmes  and  Gaz.,  ii.,  1878)  belongs  tho  ci-oUit 
of  discovering  tbo  proper  antidote  to  carboHc  acid.  Thoy  found  tbat 
during  carbolic  acid  poisoning  the  sulphates  disappear  iVom  the  urinOi 
and  that  if  a  soluble  sulphnto  be  given  freely  to  an  animal  poisoned 
with  carbolic  acid,  the  latter  will  be  converted  into  a  harmless  sulpho* 
carbolic  acid.§  Sonnenbnrg  diacovorod  that  in  patients  presenting  tho 
dark -colored  urine  and  other  symptoms  of  poisoning  resulting  fi*om  tho 
too  free  external  use  of  the  acid  all  trouble  disappears  upon  tbo  adminis- 
tration of  tho  sulphate  of  sodium;  and  I>r.  D.  Coma  {Fhila.  Med.  Times, 
Ix,  593)  has,  in  an  elaborate  scries  of  experiments  upon  animals,  em- 
ployed tho  sulphate  of  magnesium  with  entire  success :  so  that  it  may 
be  considered  cslablishod  that  a  soluble  sulphate  is  tho  proper  antidote 


•  Pur  mMhod  of  dMaetlng  MrboHo  mI<1  is  Brln*^  im  lomd.  iltd.  Rt9.f  XVIt,  p.  Ifti. 

t  To  d«t«et  tbo  dimiDUtivn  »f  iulpb»t«a  iu  Uie  nrina,  ramora  bdj  klbuinni  prweit  bj 
boilloit,  Mldir;  with  M«tlc  Mid,  ud  ftdd  efalorlde  of  bftrium  Id  eiooM.  TtiU  reageDt  |it«  ■ 
mtlk/  aloud  of  lulpliAt*  of  biu-iuin  in  tbo  preaoaoo  of  «ulpb«taa,  bat  a  taora  h*M  at  no  ftlt«r> 
ftttoa  in  esibollo  «eid  polMBinf. 

{  biMotvo  iixt»«n  pkTtJ  of  lugftr  ia  fortj  porta  of  dUtiUod  trslor,  uid  a«ld  flvo  puti  of 
eMi>li«  limo;  digort  for  llirtw  Umts,  ttirrinx  trvta  limo  to  Uine,  Gltur,  uid  erftjxir*t«  to  drjaon. 
Tbo  pr«lact  tbu  obtolncd  diiMlroi  cullj  to  wMor. 

}  Por  •  tWAj  of  aulpbo-fiubalto  Mid,  »««  La  Trifcua*  Af/if.,  Jnlj,  IMt,  tt^  U.  F. 
V1|{l«r  al&fini  tliat,  wbilo  not  poiionmi*  to  tho  higber  «nlm«lf,  It  li  fto  »rtlr«  MtlfcnDOBL  U. 
BabuiMu  ((.'«iaipi.-AnMJ.  Sot.  DioL,  1SS3,  Ui.  12)  flnda  th«t  tb«  Acid  U  alupl/  %  fooblo  pur. 
CUifo. 
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to  cartiolic  acid,  and  that  it  ahoiild  bo  employed  verf  VrviAj-  aad 

all  stage*  of  the  (oxfemia,  as  being  capabW  of  ncutraliatng^  tbo 
in  ihu  blood.  The  chemical  history  of  phenol  inade  of  tbe  body 
explains  why  the  sulplmteg  are  so  efficient.  Dr.  De  la  Bat«  (_Bi^ 
Gen.  di  Tkerap.,  cv.  418)  affirms  that  he  obtained  very  happy  resnJls  ia 
one  case  of  carbolic  acid  poidouiog  from  inhalations  of  oxygeo.  ]>r. 
Jos.  Szydlowsky  saved  a  puliwlese  and  apparently  dying  cbtkl  too  boon 
after  the  inge«tiou  of  the  carbolic  acid,  by  hypodermic  injcctioaa  of 
ether  and  the  adiniuiatrution  of  dilate  sulphuric  acid  and  sulpbata  of 
sodium  (Sf.  PeUrtb.  Med.  Wocheruchr.,  1883,  x.  87).  So  long,  theroforv^ 
aa  a  patient  can  swallow,  the  antidote  of  carbolic  acid  ehould  bo  ^Ton, 

O^rbolic  Acid  ai  an  Antueptie  and  Gtrmicide. — In  1870,  Graoe  Oaivert 
proved  that  albumen  was  preserved  for  eleven  days  when  mix«d  vitfa 
carboHo  acid,  and  Dr.  John  DougaU  that  one  twenly-five-hundredth 
part  would  do»troy  spermatozoa  and  the  higher  InAuoria.  ScbTooteTi 
in  1378,  found  that  0.0301  pur  ceaL  (one  in  two  thousand)  would  keep 
flesh  for  four  weeks,  and  0.2  per  cent,  permanently.  It  was  soon  found 
that  the  acid  aeted  even  more  powerfully  upon  moalda  than  upoo  patre- 
lactive  organisms. 

The  fimt  to  study  the  action  of  carbolic  acid  npon  vaccino  lymph 
were  Braidwuod  and  Vucber,  and  their  experiments  have  been  repeated 
and  extended  by  Dougall,  by  J.  W.  Miller,  by  Iloppe-Seylor,  and  by 
Baxter.  Each  of  the  lust  two  observers  found  that  two  per  cent,  of 
the  carbolic  aeid  destroyed  with  certainty  tbe  infective  power  of  vao* 
cine,  a  conclusion,  on  the  whole,  not  discordant  with  that  of  the  other 
observers. 

Tbe  germicidal  power  of  the  dnig  has  also  been  studied  by  Hoi^e^ 
Kosenbach,  Baxter,  Sternberg,  Davaine,  Kooh  and  BIy  th,  Arloing,  Com^ 
vin,  Thomas,  and  various  other  observers,  upon  almost  all  the  known 
forme  of  infective  organisms. 

Their  concordant  testimony  shows  that  one  per  cent,  m  an  aqueous 
solution  will  destroy  with  certainty  the  virulence  of  ordinary  soptio 
and  purulent  matters,  of  the  tubercle-bacillus,  and  of  the  micrococci  of 
fowl-cholera ;  eorae  of  the  organisms  related  to  putrefaction  have  abo 
been  destroyed  by  solutions  of  this  sti-ength  :  but  to  produce  tbeso  re- 
sults with  certainty  the  contact  with  the  disinfectant  had  to  be  con- 
tinued for  many  hours.  Two  per  cent,  of  the  acid  in  an  aqueous  eola- 
tion waa  required  to  destroy  the  infection  of  vaccine  or  of  glanders. 

There  are,  it  is  true,  some  experiments  which  seem  to  bo  discordant 
with  these  results,  especially  those  of  Notter  and  of  Jalan  de  la  Croix, 
who  found  that  as  much  as  ten  to  thirty  per  cent,  of  tho  acid  was 
necessary  to  prevent  the  movements  of  bacteria  In  putrid  infusions  of 
beef;  but  there  was  probably  some  error  in  their  experimental  methods 

As  a  vapor,  carbolio  acid  seems  to  act  very  feebly  as  a  disinfectant 
ur  germicide,  and  it  is  very  evident,  that  tbe  popular  estimate  of  the 
value  of  carbolic  acid  is  too  bigb 
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CREOSOT0M.    U.S.-CREOSOTE-CREASOTB. 

Tblti  HubstaiiCti  isdutiuiMl  by  tho  U.S.  Plmrmaoupwia  tu  be  a  mixture 
of  phenols,  chiti6y  guaiiu.*al  aud  creoaol,  obtained  during  tho  dietillation 
of  wood-tar,  preferably  of  lliat  derived  fVom  the  beech  (^Fagus  nylvatkay 
Linnej.  The  craoHote  of  comniurL-c  Ih  a  colorleufl,  oleaginouii  liquid, 
otlen  browuisb  or  reddish,  having  a  caustic  ta^ite  and  a  penetrating, 
disagreeable  odor,  whic-h  whilst  reticmbling  that  of  carbolic  acid  mark- 
edly  differs  from  it  in  being  more  smoky.  It  is  neither  acid  nor  alka- 
line in  reaction,  and  forms  in  water  two  s^jlutions,  having  respectively 
the  strength  of  one  to  ten  and  one  to  eighty.  As  U  occurs  in  com- 
merce it  varies  in  constitution  ;  and,  indeed,  even  ureosote  conforming 
to  tho  official  tests  varies  in  the  proportion  of  its  ingredients.  It  con- 
sistd  chiefly  of  guaiacol  and  crcosol,  though  certainly  other  phonoloid 
bodies  occur  in  it.  It  is  slated  that  the  beoch-wood  creosote  varies  in 
tho  amount  of  guaiacol  from  sixty  to  ninety  per  cent.  It  has  been 
much  confused  with  caiboHc  flcid,  and  for  many  years  most  of  tho 
creosote  of  the  drug-storos  was  an  impure  carbolic  acid.  For  the  testa 
distingui-tbiiig  crco«oto  f^*om  carbolio  acid  the  reader  is  referred  to  the 
United  Slates  Dispensatory. 

I'nvsioLooiCAL  Action. — The  physiological  effects  of  creosote  have 
never  been  carefully  and  thoroughly  studied.  It  certainly  rivals  car- 
bolic acid  in  its  nntiseptio  power.  It  is,  when  applied  locally,  a  para- 
lyzant to  the  neiTes,  and  probably  to  nil  higher  tissues;  indeed,  it  has 
becu  geuei-ally  believed  to  be  almost  iilenlieal  in  the  range  and  powers 
of  its  aotivity  with  carbolic  acid.  It  differs,  however,  greatly  from 
carbolic  acid  in  its  toxicity,  as  well  as  in  the  range  of  tid  usefulness 
in  disease.  Thus,  Dr.  Froudenthal  {New  York  Mtd.  Sec,  April,  1892) 
reports  the  case  of  a  woman  who  took  six  hundred  drops  of  creosoto 
in  a  veiy  eliorl  time,  the  ingestion  being  followed  almost  inunedintely 
by  uncousciousness,  with  intense  trismus,  contracted  immobile  pupils, 
and  gencrnl  cyanosis,  but  in  which  recovery  occurred  without  Iho  ad- 
ministration of  remedies.  Ue  further  stateji  that  sub^nently  this 
same  patient,  by  increasing  the  dose  of  creosote,  was  able  to  take  fivo 
hundred  drops  daily  without  ill  effect.  Besides  thia.  MQller  {WUricmh. 
Correspondenz-Blatt,  18tJ!>)i  T,  Stevenson  {Guy's  Uofp.  Rep,^  187fl,  xx. 
144),  Purckhauer  {Pritdrfick'*  Blatter/.  Gcricht.  Med.,  1883,  430),  F. 
Grinoll  {Med.  News,  x\.  ^45),  and  Manouvricz  {Soc.  Med.- Legale de  France, 
vii.  108)  have  each  recorded  a  case  of  crooeotc-poiaonmg.  Tho  sj-mptoma 
have  been  similar  to  those  of  carboMo  acid  poisoning, — namely,  burning 
In  tho  gnllot  and  stomach,  vertigo,  faintness,  unoonsciouanees,  collapse, 
btackitih  urine,  stertorous  breathing,  and  great  cardiac  dopreeaioD. 

The  absorption  and  elimination  of  creoaote  are  very  rapid.  M. 
Saillct  (fiuU,  Gen,  Therap.,  cxxiii.),  within  the  nine  hours  following 
the  administration  of  eight  centigrammes,  obtained  (Vom  the  urine 
forty-eight  milUgrammes ;  after  aixteen  centigrammes,  one  hundred 
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and  eleven  milligramnies;  and  it  would  appear  that  almat  two-thfrda 
of  tbe  dose  eacupes  fVom  the  body  through  the  kidnoyR  in  the  time 
mentioned.  Imbert  (iVbuiwrtu  Mont  Med.,  \.,  1892)  recovered  odo 
gramme  of  guaincol  from  the  urtno  after  the  lirpodermio  injection  of 
two  grammes ;  after  two  grammes  of  a  mixture  of  guaiacol  and  ereosol, 
sixty  oentigr&mmes;  and  eo  on ;  so  that  it  would  appear  that  a  portion 
of  the  creosote  is  destroyed  in  the  body.  This  conchisiim  is,  however^ 
rendered  doubtful  by  the  fact  that  the  creoBoic  escapes  ihi-ough  other 
channels  than  tbe  kidneys.  It  has  been  found  abundant  in  ifao  eputa 
of  pbthifical  patients,  and,  indeed,  M.  Cittillon  {liuU.  Mem.  Soc.  Therapy, 
1892)  affirms  that  it  is  chiefly  tliruwn  off  through  the  hings.  It  occurs 
in  the  urinu  probably  in  the  form  of  oxidised  educta,  but  chiefly  as 
crcosol  and  guaiacol  Hulpbates ;  so  thut,  as  has  been  practically  proved 
by  Profesaor  Hubart  A.  Uare  (^University  Med.  Mog.,  vol.  i.),  sulphuric 
ftcid  and  the  soluble  sulphates  are  antidotal  to  it." 

Therapeittics. — Creosote  has  been  used  in  medicine,  firat,  a^  a 
germicide;  second,  for  its  local  effects.  On  account  of  its  Hupposed 
influence  on  the  tubercular  bacillus  it  was  introduced  in  the  treat- 
ment ot  phthisis.  It  has  received  in  this  disease  much  commendation, 
especially  from  Professor  Sommerhrodt,  who  has  recently  reported  thir- 
teen years'  experience  with  it.  ire  insists  on  the  necessity  of  the  purity 
of  the  creosote,  and  of  tli«  use  of  large  doses — one  to  two  grammes  per 
day — for  many  months  or  years.  My  own  experience  is  in  accord  with 
the  general  drift  of  the  clinical  results  obtained  by  authoi^,  in  showing 
that  whilst  creosote  is  a  valuable  remedy  iu  phthisis,  it  is  not  a  tipccific, 
and  will  rarely,  if  ever,  bring  about  a  euro:  that  it  acts  in  these  case* 
by  poisoning  the  bacilli  is  very  doubtf\il.  Any  such  action  mu«t  be 
purely  local, — i.e.,  due  to  creosote  excreted  in  the  lung, — einco  Dnj.  F. 
Holechcr  and  Kich.  Scifert  (Berlin.  Klin.  Wochcns.,  xxix.,  1892)  found 
that  in  young  rabbits  and  dogs,  to  which  guaiacol  bad  been  frody  given, 
the  serum  of  the  blood  was  not  at  nny  time  capable  of  checking  tbe 
development  of  bacilli  in  agar-agar;  so  that  the  conclusion  of  the  ex- 
perimenters, that  guaiiLcol  during  absorption  becomes  converted  into 
an  albuminous  compound  which  has  no  influence  upon  the  lower 
organisms,  is  plausible.  On  the  other  hand,  it  seems  to  be  established 
that  creosote  is  largely  eliminated  with  the  sputa;  but  Bogdonoviieh 
and  other  clinicians  or  oxperimentem  have  found  the  bacilli  ahnnd&nt 


*  Imbart  fiada  (b&l  th%  pro|KirtioD  «f  er«o*ot«  cUmlnaUd  dimloitlia  wllb  lb*  iii«rMM  of 
Ibtr  dm*.  Thus,  uflcr  uii  trtmoiK  or  otie  Krkiniue,  flftj>>fuur  U>  tixlj  per  erat.  waa  toand  in  (ha 
orinv;  lAcr  two  grummet,  foTtj-t]ghi  per  cent.;  Kfl«r  four  grunniM,  tblrtj  par  cent.  Wlica 
foat  gnkmuBM  y»n  ftdmlniat«rad,  tb«  eipeclorationi  ihoned  iU  prwstiM  far  l«e](i>  hoan. 
AtlvT  k  MibrataBvoiM  iojictlon,  liiib«rl  mm  not  able  tn  rMovor  rrora  lb«  cxnvtlnnt  mrvr*  of  tb« 
crwwot*  tbui  after  it  hkil  be«ti  girvo  bjr  cim)ib».  AUb«ugb  tb*r»  wtro  twn  pfrriolaiil  p«» 
ADd  ■wcJIfng,  no  tu)i|iuruttun  ur  •lungbin^  ever  folluivnl  the««  Injpetian*.  Imberl  >lan  (tnmi 
thkt  t>i«  BlimioatJon  cmecd  at  ibo  tod  of  twelve  boor*  after  Iftrce  u  well  ki  imkll  ion»  iBvU. 
QH.  Tkfnip.,  nxii.,  I8V2}.    For  netbod*  of  Auding  er«>»ute  In  arlne,  Ma  bIm  OmlL  Oim, 
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lE^nd  active  in  the  sputa  of  phthisical  pcraona  taking  tbo  remedy.  Bris* 
sorn«t  {Therap.  Gai.,  1893)  and  Holschcr  and  Seifcrt  (^Berlin.  KUn.Woch^ 
3.892)  present  evidence  to  t^how  that  guniacol  nuutralizefl  in  tho  blood 
"t-lioso  poiBouous  pro'lucld  uf  bacillary  growth  which  arc  tbo  cuuso  of 
"Che  fever,  sweating,  diaurdcrcd  digestion,  etc.,  of  tbo  phthisical  patient ; 
in  other  words,  that  ereu^otu  act«i  chemically  in  the  blood.  At  preaent 
t.hi(i  aeems  to  be  not  more  than  an  ingeniou^i  theory.  In  my  experience, 
creosote  acta  most  favorably  in  caees  with  ver^*  fVce  expectoration,  and 
T  have  ueon  it  do  as  much  good  in  simple  pulmonary  catarrh  not  resting 
"Upon  a  tubercular  ha^is.  I  believe  it,  therefore,  to  be  simply  a  valuabte 
alterative,  atimulant  expoctorani,  whith  also  may  do  good  by  checking 
intastinal  lennontalion  and  improving  ihe  drgestion. 

On  account  of  itA  local  action  as  a  nerve  paralyzant,  creosote  ia  fre- 
qaently  employed  with  great  advantage  in  nausea,  vomiUng,  or  diarriuea 
dependent  upon  excea«ivo  irntability,  without  acute  inHammation,  of 
"^he  gaatric  or  intestinal  mucous  membrane ;  it  baa  thus  been  Buccessfnlly 
lostid  in  the  vomiling  of  pnynancy  or  of  hysteria,  in  cholera  morbus,  chotera 
tn/arttum,  lienlcric  diarrhcea,  typhoid  /ever,  and  even  in  dysentery.  Wheo 
in  tbese  cofiea  there  is  a  tendency  to  fermentation  of  the  contents  of 
Xiie  stomach  or  bowels,  creosote  is  especIuUy  valuable,  and  may  often 
hte  combined  advantageously  with  an  alkali  or  chalk.  Whether  it  is  in 
'theae  affections  aupcriur  to  carbolic  acid  is  doubtful. 

Hxteniaily  creosote  has  been  employed  for  exactly  the  sanic  purposes 
^L»  bus  carbolic  acid.    The  skin-dt^-OHOS  to  the  treatment  of  which  creo- 
sote hoH  been  cfupposed  to  be  bettt  suited  are  tiiosc  of  a  scaly  character. 
Xn  btirns  its  efficacy'  has  been  insisted  ou,  us}]ecially  when  there  is  excca- 
Aivo  suppuration  or  fungous  granulations.    In  chilblains  also  tt  is  stated 
"^o  be  a  useful  application.     Kixed  with  four  parts  of  lard,  it  is  said  to 
liave  proved  very  sorvtccable  in  erysipelas.     When  applied  to  wounda  it 
«M!tH  US  a  ha;mDstutic,  stopping  the  capillary  hemon*hage,  but  it  poa> 
fioawtfi  no  power  to  arrest  the  bleeding  from  largo  vessels.    Atvordingly, 
^^reoeote  water  baa  been  applied  locally  in  menorrhagia,  and  to  arreat 
'^^erine  hemorrhage  and  the  bleoiling  fVom  luecb-bitos.    Wherever  there 
^^ro  foul  ulcers,  gangrenous  surfaces,  or  inflamed  sorouH,  mucoiiii,  or 
^^landular  tissues  giving  rii^c  to  fetid  di^chargdi^,  creosote  may  bo  eub- 
^1.itutod  for  carbolic  acid;  as  examples  may  be  mentioned  fetid  leucor- 
wJioea,  puerperal  metritis,  fetid  otorrhea,  putrid  or  diphtheritic  sore  throat, 
<:?lironic  empyema,  chronic ^/uf^i.    The  strength  of  the  application  may 
■^?-  «Ty  from  ihat  of  pure  creosote  to  a  single  drop  to  the  fluidounce  of 
^wuter,  according  to  the  delicacy  of  the  part  and  the  severity  of  the 
<3.  aeease. 

N'umoroos  attempts  have  been  made  to  bring  creosote  in  direct  con- 

^.^ct  with  the  tuberculous  lung.     Tbuf,  its  solution  in  oil  has  been  by 

v'^.rious  practitioners  injected  directly  into  the  pulmonary  parenchyma. 

(^«»  Iidenuit.  Klin.  Rundschau,  Feb.  1890.)      Dor's  method  consisted 

ff^"  injecting  into  the  trachea  from  five-tcatha  to  two  centimelrea  of  the 


668 


QBIFERAL  REiTEDTES. 


five  percent,  solution  of  creoeote  in  olive  oil  previouBly  boiled.  74'eitber 
theory  nor  result  seem,  however,  to  justify  these  violent  procedaroid. 
The  inhalntioQK  of  the  vapor  of  creosote  have  been  very  lurgoly  rued 
by  mcan«  of  rcspirotoui-a  or  other  mechanical  contrivances,  and  tbe 
British  Pharmacopn?ift  recognizes  Vapor  Oreosoti  (twelve  miDlms  to 
eight  fluidounccfl  boiling  water). 

The  ordinary  doso  of  creosoto  is  ft-om  one  to  three  minims;  but 
ninch  larger  qiianliiies  have  been  administered  in  the  treatment  of 
phthisiH,  some  pmctitioners  stating  that  they  have  given  as  much 
a  drachm  by  the  rectum  at  one  time.    Creosote  is  often  given  in 
Kulct^;  in  thi;;  furm  it  sliould  always  be  taken  upon  a  full  stomach.' 
Large  do^cfi  of  it  should  always  be  administered  dissolved  in  a  coo- 
aidorablo  bulk  of  water  aod  glycerin,  or  of  spirit  and  water,  or  of  cotl- 
livcr  or  othtir  oiIp,  bo  u»  to  avoid  local  irritation.    Creosote  has  also' 
been  used  hypodcrmically  in  phthisis.    Thus,  Perom  employed  a  ten- 
per-cent.  snlutioii   in  oil   of  sweet  almonds,  two  injections  of  eighty 
luitiims  each  being  given  daily.    This  method  of  administration  doe«' 
not  Bccm,  however,  to  present  sufficient  advantage  to  counterbalance 
the  pain  and  local  irritation  caused.     The  dose  of  creosote  water  (^Aqua 
Creosoti — 10  per  cent.,  U.S.)  is  firom  half  to  one  fiuidrachm. 

GuAiAOQL. — Creotwte  depends  for  its  therapeutic  value  largely  upon 
the  guaiacol  it  contains.  As  the  proportion  of  this  remedy  in  it  varies, 
it  is  evident  that  pure  guniacol  itself  is  pt^ferablo  to  the  crude  drug. 
Pure  guniacol  is  a  syrupy  liquid,  with  an  agreeable  odor,  which  hoa 
been  used  in  medicine  pm-o  and  in  the  form  of  variotiB  corapouods, 
cepecinlly  of  ihc  Gu<tt<icol  Carbonnte.  This  is  a  white  powder,  almost 
odorless  and  tasteless,  insoluble  in  water,  slightly  soluble  in  alcohol, 
sparingly  soluble  in  glycerin  and  fixed  oits.  Dose,  five  grains  (one-half 
to  one  drachm  daily).  Guaiacol  itnelf  may  be  given  in  capsule,  in  milk, 
wine,  or  oil.  Dose,  five  drops  (twenty  to  forty  minims  daily).  Max 
Schuoiler,  of  Berlin,  claims  that  il  ia  a  very  valuable  local  remedy  in  Ivpui 
and  other  funns  of  external  or  surgical  tuberculosis.  He  al  one  time  also 
used  largely  b^-  inhalation  an  aqueous  sulntion  of  one  part  to  six  hun- 
dred. Recently  he  teaches  that  the  inhalation  should  not  be  employed 
unless  there  be  tubercular  catarrh  of  the  respiratory  mucous  merabnuie. 

I  believe  Dr.  Guinard  {BuU.  Therap.,  Oct  1893)  was  the  first  to 
suggest  the  local  application  of  guaiucol  as  an  antipyretic  in  phthisis. 
The  results  which  ho  attained  have  led  to  trial  of  the  drug  in  other  dis- 
eaees,  such  as  pneumonia  and  typhoid  fever.  The  thoroughly  cleansed 
skin  of  till)  abdomen  or  chest  is  painted  by  means  of  a  camel's-hair 
brush  with  from  twenty  to  fifty  minims,  and  an  impermeable  dressing 
applied  to  prevent  evaporation.  The  temperature  is  said  to  fall  de- 
cidedly, sometimes  as  much  as  seven  degroea,  in  the  course  of  an  hour 
or  two,  without  collapse  or  other  evidences  of  marked  general  systemic 
disturbance. 
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If  ENTiioi.,  TT.S ,  or  Oi/  of  Peppermint  Camphor,  hiw  lately  obtaiood 
great  notoriety  as  &  local  ftnicsthetic,  and,  if  freely  rubbed  upon  a  part, 
it  undoubtedly  will  often  relieve  Dcuralji^ic  pains  wbon  tbey  are  super- 
ficial and  peripheral  id  tboir  orij^in:  it4  Bulution  (2  to  10  grs. — fji 
water)  is  said  also  to  be  very  effective  in  pruritus  <in(,  chronic  painful 
eczemas,  urticaria^  etc.  Its  physiological  action  has  been  studied  by 
Paolo  Pellacani  {Arch.  f.  Exptr.  Path.  u.  Pharm.,  xvii.  376).  In  the 
nx>g  it  cftU:}C4  paralysis,  finit  of  the  spinal  centres  and  finally  of  the 
norvo-tninkB.  In  the  mammals  both  mobility  and  eonsibitity  are  d&* 
pressed,  the  animal  grows  col«J,  the  rospirntioa  becomes  slow  and  shal- 
low. Small  do909  excite,  larger  paralyze  the  frog's  heart.  In  the  poi- 
soned mammal  there  wore  very  curious,  unexplained  rhythms  of  rise 
and  fall  of  the  blood-pressure.  Dr.  Goldachoider  {Archiv  f.  Physiol^ 
18SG)  has  been  led  to  the  conclusion  that  the  sonsatiou  of  cold  pro- 
duced by  the  local  application  of  menthol  ia  due  to  a  special  iuflucnce 
exerted  upon  the  special  nei-vca  of  tcmpcraturo  by  finding — first,  that 
after  the  application  uf  a  solution  of  menthol  in  lanolin  the  local  tem- 
perature is  increabed  2^  C,  although  a  marked  sensation  of  cold  bos  been 
produced,  and,  secondly,  that  the  cold  is  nut  due  to  evaporution,  becausu 
oorcring  the  part  to  which  the  menthol  is  applied  with  a  watch-glass 
docs  not  affect  the  semution.  The  doctor  also  found  that  if  the  menthol 
ointment  were  applied  to  one  side  of  the  forehead,  bodies  wliich  provl. 
ously  had  caused  the  sensation  of  cold  no  longer  did  so,  and  that  appli- 
catiooa  of  menthol  caused  the  sensation  of  warmth  upon  the  elbow  and 
the  volar  side  of  the  wrist,  positions  at  which,  according  to  Professor 
Hcrzeu,  similar  warm  sensations  are  caused  by  pressure  upon  the  nerro- 
trunks.  I>r.  S.  A.  Russell  {Med.  Bee.  Nov.  1885)  affirms  that  menthol 
has  a  remarkable  power  of  controlling  superficial  inQammulions.  IIo 
applies  an  ethereal  solution,  of  the  strength  of  from  10  to  50  per  ccnt^ 
two  or  three  times  a  day  by  means  of  a  caroel's-hair  pencil,  and  claims 
to  control  thereby  boilgj  carbuncles,  svperficial  abscesus,  etc.* 
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THYMOL.    U.a. 

TTiymo/  is  found  in  the  oil  of  thymo  f  and  of  some  other  plants.  It 
occurs  either  as  an  uucrystalliKable  liquid  or  in  white  rhombioor  aciua- 
lar  crystals.  Il  has  been  used  with  satisfaction  as  a  substituto  for  car- 
bolic acid  by  Yolkmann  and  Ranko,  of  Uaile,  and  other  practitioners, 
bat,  although  it  is  undoubtedly  powerftiUy  antiseptic,  docs  not  aoom  to 

*  Camiptur- Utnikot. — Wb«n  «qul  qukoUlic*  of  pura  tnanthnl  aod  ouapbor  mv  IritantMl 
lotether  %  cImf  liquid  li  rurmed.  Il  bM  be«n  ttroaglj  r«eommen<lft<l  bjr  Dr.  S.  R.  Diilwp 
(A'aMo*  Cit^  Mtti.  Ex.,  189})  M  ft  local  applloiUon  in  rki»itU  «a4  tmrymyitit,  Imnlj  pee 
cmt.,  Kwl  full  itninttli  in  trtema. 

t  AcMrJlDf  to  CftrdMe  and  Meunicr  (Joum.  Utd.  Vtt  Zaiit«rh.,  1890),  tfat  pb;*iahiti«kl 
Mtions  of  lb«  atla  uf  Tkgmitt  ttrffllmm  Uld  of  ThymM  tutfarit  aro  ibo  nniA;  Ibf;  prwlvco 
ta  KBlnsIt  dilated  pupil*,  rtaggcrinf  gait,  halluclBaUuBi,  lou  of  ■«D»ibilil]r,  mnMMlar  tttlaX^ 
UoB,  iuomDift,  trratbllng,  coutnictarw,  uoMdioglj  rapid  napirAUon,  and  dealb,  preeedoJ  bjr 
oomploto  Dtucolar  relkxatiun  and  UUMlbMli. 


870 


GENERAL  REMEDIES, 


have  rapidly  gained  favor.     Its  fragrant  odor  haa  prorod  a  decided 
disadvantage,  in  Bummcr  at  least,  by  attracting  Mwarnis  of  flics.     It  \m 
not  free  frvm  poisonous  properties.     On  the  other  hand,  it  \a  claimed' 
that  it  does  not  irritate  the  skin,  and  has  a  decided  influence  in  pre- 
venting discharges.    Spencer  Wells  erpploys  its  watery  solution  (2  to 
1000  of  warm  water) ;  Tolkraann,  thymol  1  part,  glycerin  20  part^* 
alcohol  10  parts,  water  1000  parts.     It  has  been  used  iutomolly  by 
Balz  {^London  Med,  Record,  1878)  in  dosea  of  thirty  grains  a  day,  or 
leas.    In  a  few  instances  nausea  and  vomiting  wore  caused.    Hioro  was 
abundant  sweating,  singing  in  the  ears,  deafness,  constriction   in  the 
forehead,  reduction  of  temperature,  and    frequently  diarrhoaa.      The 
urine  was  dark  greenish,  yellowish  brown  by  traDsmiltod  light,  fVeo 
from  albumen,  becoming  cloudy  and  grayish  white  on  the  addition  of 
the  tincture  of  the  chloride  of  iron.    Violent  delirium  occurred  scTeraJ 
times,  also  marked  collapse,  and,  in  one  case  of  typhoid  fever,  uncoo- 
scioasncss,  with  most  alarming  collapse.    Dr.  Balz  concludca  that  th« 
remedy  is  much  less  certain  and  more  dangerous  as  an  antip;^-rotic  than 
is  salicylic  acid.    The  possession  of  poisonous  properties  by  thymol  has 
been  confirmed  by  the  recent  experiments  of  Dr.  B.  KQssncr  (ilfcd. 
Times  and  Gaz.,  Doc.  1878,  p.  716).    This  observer  found  that  when 
given  to  dogs  and  rabbits  by  the  stomach  the  poison  acta  very  slowly 
and  feebly,  on  account  of  its  slow  absorption,  but  that  when  injccl«d 
into  the  circulation  it  produces  death  by  failure  of  respiration.    Coma  is 
developed  some  time  before  death,  and  the  blood-prcssure,  which  at  first 
maintains  itself,  now  falls  steadily.    Post-mortem  examination  foiled  to 
detect  fatty  degeneration  or  other  lesion  in  either  the  »olid  tissues  or 
the  blood.    The  continuous  repeated  exhibition  of  small  doses  of  thymol 
had  no  perceptible  effect,  except  to  interfere  in  aomo  way  with  nutri- 
tion, 80  that  the  animals  lost  flesh.    According  to  a  statement  in  Hoff- 
mann und  Schwalbe's  Jiihrcsb.,  1879,  208,  KQssnerhas  found  that  thymol 
has  the  power  of  dissolving  the  red  blood -corpuscles.    According  to 
the  researches  of  Dr.  l'\  Blum  (DeutscA.  Me^I.   W-ycficn.,  xvii.,  18!>l), 
thymol  ia  cUminatod  through  the  kidneys  partly  as  thymol  itself,  partly 
as  tliymo-hydrochiuon  united  with  sulphuric  acid,  and  partly  as  a  chro- 
mogen,  which  i.s  probably  an  oxidation  product  of  thymol,  and  partly 
aa  some  acid  of  uuktiown  consiitutiou. 

The  evidence  already  forthcoming  indicates  that  the  therapeutic  uio 
of  thymol  will  bo  very  limited.  Its  eoetlinosa  and  the  absence  of  marked 
advantages  in  its  favor  militate  against  its  being  largely  used  externally. 
There  is,  however,  one  local  employment  of  it  which  is  important, — 
namely,  as  a  detergent  antiseptic  in  various  ulcerated  and  diseased 
conditions  of  the  mouth.  For  such  use  its  agreeable  tasto  and  odor 
preeminently  fit  it.  That  anything  is  to  bo  gained  by  its  internal  ad- 
minii«tration  ia  not  at  all  certain.  Enough  has  boon  said  to  condemn  it 
aa  an  antipyretic.  KQssnor  found  the  sugar  in  the  urine  of  a  pntioct 
with  diabeUs  reduced  by  from  one  to  two  grammes  of  thymol  por  diem ; 
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but  Farbringor  {^Deuisches  Archiv  f.  Klin.  Med,,  xxi.)  reports  a  csM  in 
which  ono  gmmmo  daily  incrcftsed  the  sugar.  KQiisnor  thinks  thymol 
(throo  to  fivo  minims  of  a  ono-por-cont.  solution  threo  times  a  day)  of 
value  in  vesical  catarrh  and  ia  infantile  diarrhcea,  and  found  that  inhala- 
tlona  (1  part  to  1000)  diminish  the  fever  and  expectoration  of  pldhistcal 
patiuQts.  Dr.  Martimo  oommends  it  as  an  antiwplic  sedative  in  typhoid 
fever^  intestinal  catarrh,  etc.,  cootirmed  by  Dr.  F.  P.  llenrj-,  in  doso  of 
thirty  grains  ia  the  twenty-four  hours  (JtfieJ.  News,  Sept.  18, 1887) ;  Dr. 
Gros  commends  it  internally  in  diphtheria  {Deutsch.  Med.  Wochen.,  1890). 
Thymacctin  13  a  white  crystalline  powder,  ver>*  slightly  soluble  in 
water,  which  has  the  same  chemical  relation  to  thymol  that  phenucotin 
baa  to  phenol.  According  lo  FrofL-ssor  S<4ly,  it  is  a  valuable  analgosie 
in  uouroUc  paiiia  and  is  aim)  so[>orific  (Centralb.  Qeaammte  TTierapie, 
Feb.  1392).     Dose,  live  to  fifteen  grains,  in  capsule. 

RESOBCmUM-RESOBCIN.*    U.S. 

In  1864,  HIasiwets  and  Darth  produced  from  galbanum  a  substance 
to  which  the  name  of  resorcin  was  given,  and  which  i>t  now  obtained 
as  a  derivative  of  phenol.  It  occurs  in  colorless,  short,  aromatic  prisms 
or  plates  of  an  unplcaitantly  sweet,  somewhat  acrid  taste,  which  on 
exposure  to  the  air  become  reddish.  It  is  freely  soluble,  at  59"  F.,  in 
0.6  part  of  wat«r,  in  alcohol,  in  ether,  and  in  about  twenty  porta  of 
fixed  oil. 

Pbtsiolooical  Actiom. — Kesorctn  appears  in  its  physiological  prop- 
erties to  be  allied  to  carbolic  acid.  It  is  distinctly  poisonous  to  the 
lower  organisms,  and,  according  to  Martin  Cohn  (Inaug.  Diss.,  Borlin, 
1882)  and  Dr.  Andccr  (  Weber  das  Resorein,  WOraburg,  1880;  also 
Centralbl.  /.  Med.  Wissens.j  1881),  a  one-per-c-cnt.  solution  of  it  ia  suiH- 
ciont  to  arrest  for  a  long  time  putrefactive  changes  In  the  urino,  or- 
ganic inflisions,  and  oven  animal  tissues.  IMatt  states  (^Amer.  Joum, 
Med.  Sci.,  vol.  i.,  1883),  however,  that  it  is  distinctly  inferior  to  carbolic 
acid  as  an  antiseptic.  When  given  to  the  lower  animals  (Dujardin 
BoaumctK,  Bull.  Therap.,  ci.  113)  it  causes  tremors,  loss  of  conscious- 
ness, and  epileptiform  convulsions,  which,  when  the  dose  baa  been 
sulBciontly  large,  become  more  and  more  violent^  until  the  increasing 
disturbance  of  breathing  ends  in  respiratory  arrest.  During  the 
spasms  the  temperature  of  the  animal  is  distinctly  elevated,  but  when 
there  is  quiet  narcosis  it  may  fall  below  normal.  The  urine  becomes 
olive-green,  deepening  into  blackish. 

In  doisee  of  twenty  to  forty  grains  resorcin  causes  flushing  of  the 
face,  with  gitldiaesa,  buzzing  in  the  ears,  and  some  quickening  of  the 
breathing  and  pulse,  followed,  after  a  time,  by  violent  perspiration  and 


•  marttortin  i<  ft  tfllpbtr  nilMlitiitioD  produot  from  rMonltu  A  eu*  of  poiMning  hj 
Ul  eiunat  OM  il  re|>ort«d  by  Dr.  H,  Anon  (jVinel.  »t*d.  Woekttueh.,  iixri.,  ISSfi),  Tbt 
moat  pwnlimf  (jrmptoni  wu  arylbMHAtoui  a»demk  of  tli»  Uet,  %ad  ftoenU  mptlon  MB«wbU 
■imlUr  to  Omt  of  mMtles,  with  InteON  itehlnf. 
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BometitneR  depre.idion  of  temperature.  Sixty  grains  catiftcd  in  man  gid- 
dineflB  and  vtolont  perspirutton,  wtlb  marked  nnxicty,  ending  in  collapse 
and  unconsciousness.  Andcer  took  about  one  hundred  and  fifij  grmfns 
of  roRorrin,  dissolved  in  a  pint  of  water,  during  fifteen  minutes.  After 
di«turbanco  of  the  cerebration  and  of  Uie  special  senseii,  he  fell  into  » 
condition  of  oollapse,  with  cold  extremities,  epileptiform  convalaiona 
with  loss  of  consciousness,  opisthotonos,  and  marked  disturbance  of 
the  re.spiratlon.  ConHciousness  did  nut  ruturn  for  fivu  hours.  Dr 
Mmrell  retorda  (.U>d.  Times  and  Gaz.,  vol.  ii.,  1881)  a  caao  in  which  a 
woman  took  one  hundred  and  twenty  grains  of  resorcin,  and  itr.nie- 
dintoly  felt  giddy,  had  Bunsation  of  pins  and  needles  all  over  her,  nnd  a 
few  niiiiulus  later  M'as  iiisentiible,  with  closed  eyes,  clinched  hands, 
pallid,  blanched  lip.H,  dry  tongue,  normal  pupils,  and  insensible  conjune- 
tiva ;  the  teiiiperuture  was  94° ;  the  reflexes  were  entirely  gone ;  the 
pulse  was  weak  and  thready.  Dr.  Jos.  l^oefflor  (  Wur::burff  Thais,  1889) 
reports  the  ciiao  of  a  woman,  thirty-one  years  old,  who,  immediatelj 
after  the  injcctioa  into  the  stomach  of  two  litres  of  a  three-pcr.cent. 
solution  of  resoitin,  was  seized  with  violent  gastric  pain,  followed 
at  once  by  uncuusciousness,  cyanotic  face,  and  clonic  contractions. 
In  Bpite  of  the  immediate  removal,  as  far  as  possible,  of  the  Bolutioo, 
the  cyanosis  bci-Jime  more  intense,  the  imconsciousnesa  and  miiacular 
rclaiLatiun  complete,  with,  from  time  to  time,  active  tremors;  the  pnlsa 
very  emiill  and  frequent;  the  respiration  completely  arrested,  with 
respiratory  muscles  in  sueh  a  condition  of  tetanus  as  greatly  to  cmbar> 
rasa  artificial  respiration.  Under  the  continued  use  of  tliis  artificial 
renptrnlion,  however,  recovery  was  tinnlly  secured.  In  several  cases  of 
children,  the  washing  out  of  the  stomach  with  a  threo-per-cent,  sola- 
tion  has  been  followed  by  collapse  and  death,  and  in  one  case  hfcmo- 
globin  was  found  in  ihe  urine.  The  chief  action  of  resorcin  is  upon  the 
nerve-centres,  although,  like  carbolic  acid,  it  probably  affceta  all  highly- 
organized  tieauefl.  The  experimonta  of  Dr.  Beyer  (^Amer.  Joum.  Med* 
Sei„  April,  1886)  show  that  it  has  a  direct  action  upon  the  heart. — 
moderate  doses  paralyzing  the  e.inus  and  auricles,  and  very  largo  dosea 
causing  immediate  diastolic  arrest  of  the  whole  heart. 

Elimination. — According  to  I>r.  Joseph  Sehomackor  ( Thesis,  DorpaL, 
18S6X  resorcin  is  eliminated  with  the  urine  as  a  sulpho-acid,  which  on 
boiling  with  HCI  i*  decomposed,  rosorcin  being  set  free;  after  very 
largo  doses,  free  reaorein  may  be  found  in  the  urine.  The  excretion  is 
aaid  to  bo  coniph-ted  in  about  seven  hours. 

TiiRRArEUTica. — Although  resorcin  is  capable  of  acting  ae  an  anti- 
pyretic,  it  is  certainly  inferior  and  more  dangerous  than  other  remedioa 
of  the  class,  and  has  been  abandoned  as  an  internal  medicameni,  being 
employed  solely  as  a  topical  remedy  in  diseases  of  the  skin  and  mucous 
membranes.  Dr.  Andeer  originally  recommendud  it  as  an  antiseplio 
Btimulant  application  in  uterine  and  vaginal  disease,  stating  that  it  mast 
be  employed  in  the  form  of  an  ointment  spread  upon  tampons,  as  tho 
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iDJection  of  a  two-per-ceot.  solution  ia  npt  to  produce  Bcvcro  ulonno  coq- 
tractionB.  It  has  been  strongly  recomraenilod  by  Uoyfor,  Ijit-litbeim, 
Janicke,  Flteaburg,  Baginaky  (see  Therap.  Gas.,  vola.  ii.  and  tii. ;  Berlin. 
\Klin.  Wochtmach.,  xxvi.,  188'J),  and  other  physicians,  in  Iho  treatment 
[of  Tariona  irritations  of  the  gastro-inteatinat  mucous  membi-ane,  in 
which  it  is  believed  to  do  good  partly  by  chocking  fermontatire 
,  changes  in  the  contents  of  the  alimentary  canal  and  partly  by  a  speciflo 
action  upon  the  mucous  merohrane :  in  thiii  manner  it  has  boon  em- 
ployod  in  gastric  ulcer,  vomiting,  and  cholera  infantum  and  other  diarrhcBoa; 
but  in  my  somewhat  limited  cxporienco  it  has  not  given  satisfaction. 
It  has  boon  tised  also  to  some  extent  with  alleged  good  result  io  in- 
flammations of  the  upper  respiratory  passages.  Thus,  FHesbnrg  stales 
that  in  hay  fever  a  spray  of  thirty  to  tlfty  per  cent,  of  resorcin,  given 
two  or  three  times  a  day,  is  of  tliogront<»t  service,  and  that  it  is  possible 
to  arrest  whooping-cough  by  the  frequent  employment  of  a  spray  from 
a  five-  to  twenty-per-cent.  solution.  Arntzenius  and  Leblond  and  Bau- 
dier  (Journ.  Med.  Paris,  xv\.,  1889j  also  commend  the  remedy  highly  in 
the  same  disease.  The  solution  of  from  one  to  five  per  cent,  has  l>ecn 
•niployed  with  alleged  excellent  results  as  a  local  application  in  chronic 
Otitis,  gonorrhoea,  leucorrhaa,  etc.  In  cystitis  resorcin  may  be  administerod 
by  the  mouth,  but  it  is  better  applied  (thrce-por-eent.  solution)  by  injec- 
tion. Lcblond  and  Bandier  claim  extraordinary  results  in  diphtheria  from 
painting  the  diseased  pharynx  with  a  tca-per-oent.  solution  of  resorcin 
and  glycerin,  and  also  state  that  in  whooping-cough  and  pulmonary  tuber- 
cuiosis  great  relief  is  afforded  by  the  inhalation  every  two  hours  of  tho 
tameii  from  one  gramme  of  resorcin,  heated  in  a  metallic  capsule  by  an 
alcohol  lamp.  The  three-  to  five-per-cent.  solution  has  boon  largely  used 
Jn  Germany  in  washing  out  diseased  stomachs,  but  some  care  is  necessary 
to  avoid  poisoning.  (Seo  preceding  paragraph.)  It  is  said  to  bo  an 
active  parasiticide,  and  to  be  valuable  in  tbo  treatment  of  tho  various 
ikin-diseases  dependent  upon  the  presence  of  an  animalcule  or  of  a  fun- 
gous growth.  Too  irritating  for  acute  indammnlions  of  tho  skin,  it 
eerlainly  exerts  a  powerful  elTcct  on  recent  cull-infiltration.s,  and  is  extra- 
^ordinarily  successful  in  chronic  and  subacute  eczema,  whore  there  is  much 
thickening  from  exudatfon,  and  even  in  psori(tsis:  it  should  bo  used  in 
K>luUon  (gn.  X.  to  fjl),  well  sopped  on,  and  allowed  to  diy.  According 
D  Jludeor,  resorcin,  in  powder  or  in  saturated  ethereal  solution,  is  a  feeble 
tavjstic.  useful  in  tho  trcatmoDt  of  chancres,  of  papilloma,  and  even  of 
t>*iheJ\omn  and  diphtheria. 

I  Hurrcll  affirms  that  he  has  often  given  forty  grains  of  reaorcin  at  a 
*eKs  every  four  bourn  without  the  production  of  any  unpleasant  symp- 
►»"Xi8 ;  but  this  is  probably  becauHO  he  bad  an  impure  articlo.  Of  pure 
lorcin  the  dose  may  be  set  down  as  from  two  to  ten  grains.  For  use 
>u  the  mucous  membrane  the  strength  of  the  solution  may  vary 
•  m  one  to  twenty  per  cent.  Upon  the  skin  the  solution  or  ointment 
vary  from  five  to  thirty  per  cent, 
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AOIDUM  SALIOTIilOUM-SAUCTUC  ACID.    U.S. 

Salicylic  acid  has  lung  been  known  to  chomi»tr}',  buL  hnn  only  re- 
cently btiiin  rendered  available  by  Prufeasor  H.  Eolbe,  who  ducovened 
that  it  could  be  prepared  by  treating  a  solution  of  carbolic  acid  in 
caustic  soda  with  carbonic  acid  at  a  moderate  heat.  It  occurs  \a  lon^ 
Acicular  crystals  or  in  the  form  of  a  white,  dull  powder,  of  a  peculiar 
pungent  odor,  and  a  mild,  peculiar  taste,  accompanied  by  a  tnuiaionl 
sense  of  numbneaa. 

It  is  soluble,  at  59**  F.,  in  about  four  hundred  and  fifty  parta  ofi 
water  and  in  2,4  parts  of  alcohol.     By  warming,  glycerin  can  rcodil 
be  made  to  dissolve  four  grains  to  the  drachm  ;  no  procipitaiion  occai 
on  cooling, 

Fhtsiolooical  Action. — When  salicylic  acid  is  given  to  man  iOj 
doses  just  sufBcient  to  manifest  its  presence,  symploma  closely 
bling  cinchonism  rysult.     These  uro  fulness  of  the  head,  with  roai 
and  buzting  in  the  cara.    After  larger  doses,  to  those  83rmptoni8 
added  distress  iu  the  head,  or  positive  headache,  disturbances  of  hear- 
ing and  vision  (d  jafiiess,  amblyopia,  partial  blindacas),  and  esc* 
sweating.    According  to  Keiss  {Berliner  Klin.  Wochcnschrift^  1875,  p.' 
674),  decided  fall  of  temperature  without  alteration  of  the  pulse  also 
occurs;  but  this  is  denied  by  other  observers.    The  action  upon  the 
syslom  of  the  add  and  of  its  sodium  saltit  (also  ammonium  8aU,  Wm- 
tonson,  Petrrsb.  Med.  Zdtachrift,  1875,  p.  343)  appears  to  be  identical,,^ 
and,  as  several  cases  of  poisoning  with  one  or  other  of  those  agents  liavft ' 
occurred,  we  are  able  to  traco  the  toxic  manifestations.    Along  with 
an  intensification  of  the  symptoms  already  mentioned,  there  are  ptosli 
deafness,  strabismus,  mydriasis,  disturbance  of  respiration,  oxceeslr*] 
rostlciuncas  passing  into  delirium,  slow  laboring  pulse,  olivo-greon  uriD4 
and  involuntary  evacuations.     In  some  coses  the  temperature  has  t^\ 
maincd  about  normal,  but  in  others  has  approached  that  of  colIapwL 
llie  respiration  appears  to  be  almost  charactoristie :  it  is  both  quick- 
ened and  deepened.     In  some  cases  the  dyspnoea  has  been  extreme, 
given  rise  to  the  moRt  violent  respiratory  efTorts,    The  suggeetiOD 
Dr.  Uastrcitcr  {Med.Chir.  Corresp.-Blatt,  Buffalo,  May,  1884)  that  tbi« 
dyspnoea  is  duo  to  pulmonary  congestion  produced  by  cardiac  wcoknea* 
is  plausible.    Sweating  usually  is  very  free,  and  the  urine  early 
comes  albuminous.     Various  local  evidences  of  vaeo-motor  wcaki 
may  supervene,  such  as  rapidly  appearing  bod-sorcs  at  points  subjected' 
to  pres.sure,  and  transitory  dark-colored  macula;  on  varioua  porta  of 
the  body.*    In  several  cases  death  was  probably  produced  by  the  acid. 
The  most  conclusive  case  is  that  of  H.  Quincke  {Berliru  Klin,  Wochen- 


*  For  u»e«,  ooniult  DtMifAf  AreMv /,  KKn,  Mcrf..  xix.  319;  CtntrtitU. /.  CkirMrgftf\ 
ISn,  [!•  •J'f!, — 101  grkitii  of  Mlio;lat*oriodiliili  Ukail  Id  Iw^re  boon;  London  XuhmI,  XVtt, 
2,(181;  fltrlim.  KUn.  WerJifmekHfi,  No.  4,8,  1878;  and  Bull.  7"*fr-^.,  1877,  icJil.  J4. 
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tehri/t,  xlx.  710).  The  chief  poat-mortom  cbango  was  ft  breaking  down 
of  the  blood,  congeation  of  most  of  the  riscera,  and  eccb^inoses  ou  the 
serous  mombmnos  * 

In  rare  instances  even  tUe  thorapeutic  use  of  salicylio  acid  bos  pro* 
duced  severe  8k  in-«  nipt  ions.  The  form  has  been  soraotimca  like  thai 
of  urticaria,  in  other  caAen  it  bos  been  exantbomatoua  or  even  buUa- 
tou9.  (For  references  to  casoa,  ace  Dr.  S.  Eoseiiberg,  Deutsck.  Mtd, 
Wochenschr.,  1886,  569.) 

In  some  cases  of  salicylic  octd  poisoning  the  mental  disturbance  ban 
been  prolonged  for  a  week  or  more.  It  is  stated  that  upiin  druuk* 
ardfl  the  acid  acts  very  unfavorably,  violent  deKriura  being  a  common 
and  early  symptom  of  its  influence.  There  are  also  Horoo  persona  whose 
idioeyncrosies  are  such  that  mental  disturbance  is  produced  even  by 
moderate  doses  of  tho  acid.  lu  some  caaw  the  delirium  is  cheerAil,  in 
others  it  is  melancholio  in  type.  In  the  mildest  form  it  ia  manife8t«d 
only  by  a  tendency  to  dreara  actiroly  and  to  talk  during  sleep.  In 
other  caws  the  roaring  in  tho  ears  soon  becomes  associated  with  dis- 
turbances of  vision,  which  grow  more  marke<I  until  the  patient  not 
only  sees  object-s  in  false  appcarnnces  and  colors  but  has  absolute  illu* 
sions.  The  hallucinations  are  apt  to  take  the  shapes  of  animaU  snob  aa 
are  seen  in  delirium  tremens,  but  there  is  usimlly  little  or  no  terror^  and 
ibo  troops  of  images  may  march  to  beautiful  music.  In  other  cases 
the  delirium  amounts  to  acute  mania,  with  restlessness,  violent  oatcrice, 
and  even  a  fnry  of  fighting.f  Mydriasis  and  amblyopia  have  been 
noticed  in  a  nnmbfrnf  cases;  but  Drs.  Gibson  and  Folkin  report  oi- 
ceasive  rayosis,  with  loss  of  Ihe  light  reflexes  {London  Pract..  xlii.,  1889). 

When  given  to  dogs  by  the  mouth  in  largo  dosw..  salicylic  acid  is 
said  to  be  nsiially  vomited.  According  to  Laborde  {liuU.  de  Tkt'rap., 
xciii.  276),  when  from  four  to  five  grammes  of  salicylate  of  sodium 
are  injected  into  the  veins  of  the  dog  the  first  reeult  is  a  slight  accel- 


*  la  th«  dkH  r«>oril«d  In  lb*  Virgimia  M*4,  Mamthl^,  Juae,  1S77,  lortf-iigiti  (rtin*  ct 
tba  Ktid  were  iftkon  In  f»itr  hmin.  The  a^raptotDS  wer«  violoat  roniOic  bMdMb*,  total  oa* 
MBaeioaxnMi,  sod  it«rtoroat  brfalfaiog.  Dvath  oMurred  fortj  houfs  kfUr  th«  firat  doM,  Sly 
Mlef  is  tbnt  ritbor  much  mor«cf  th«  bcid  tlu»  fiirt;-«lgbt  Kraini  m*»  Ultra,  or,  wh»t  b 
nor«  probable,  dentb  wm»  tnnt  mnat  Olbcr  CMife.  8c«  iIm  Jf«(f.  antl  Surg.  Rrpvrur,  10791 
Th«r*  U  ■«  probability  that  in  tbt  alleged  ca*e  of  poUdsiDg  roportad  bj  Dr.  Tnak  O^ttoa 
{BriU  Mtd.  Joam.,  18^3,  L  S09}  th«  Mliavlnte  hml  anfthlat  la  d«  with  tbo  untowmrd  (71d)>* 
toma  or  rwuU.  Tb«  c»a«  r^portad  hy  Dimeat  (  TAJw,  Parb,  IST8),  alio  that  of  Impii  aod 
Onbler  ( Rull.  dt  fAead,  Mid,,  I8T7),  I  hare  not  had  nppnrtanil;  to  asaalna.  It  ia  wnrlhj 
of  romark  that  Is  tba  earlj  hlitor;  of  tba  di«  of  tba  tallcylatai  dlaagroeabla  f^mptoma  appear 
to  hava  been  proMot  much  loora  (re()iienlljr  Iban  uf  \niw  yean,  and  it  ia  rarj  probable  ibat 
In  muijcAaaa  *aeb  iirmptotDa  baTobecn  daolo  tba  pmoncaof  impnriliea.  Tbna, p«rwcr«iM(»> 
utid  baa  baoB  bolatod  from  eonitnerclal  «alk;1ia  noid  b;  Ptofaaaor  DurtrtAO.  Botb  It  and  tba 
vrlka-erttfitir  aeid  hare  been  foond  hj  PnifFaanr  Charter)*  to  b«  rery  fatal  paivnna  to  Iba  lower 
animala,  produelng  general  parmlyiii  and  death  fron  atphyiU.  On*  grain  of  orlho<er**otl« 
aeid  and  two  graina  of  para-eraaotta  aeid  eaued  death  In  three  bown  In  rabbits  weighing  two 
ponndi  {Brit.  Mtd.  Jonnt.,  L,  1S9I}. 

f  yor  raferMitM  to  eaaaa,  tf  paper  by  J.  Kmeg  (  Win.  Mtd,  /Veaw,  1M6,  uvU.  405). 
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onition  of  the  heart's  action  aud  of  brcnthiiig;  this  la  followed 
vfTurtH  at  vuinUing,  quietude,  \o»»  of  muscular  ittrirugth,  with  a  decidodl/' 
ataxic  gait,  lii^botude,  stupor,  and  finally  sleep.    When  death  occurs,  it 
is  pi'ecudtnl  by  dyupiKea  and  general  convulsion  a.     Koblcr  in  probably, 
corroct  iu  attributing  it  to  adpbyxia.    After  tbemi  general  cousider&>' 
tioDB,  we  can  probably  beat  get  an  idea  of  the  physiological  action 
of  the  drug  by  studying  ita  inflaence  upon  the  various  systenu  in 
detail. 

Circulation. — ^The  action  of  aalicylio  acid  upon  the  arterial  presxut 
Taricfl  with  the  dose.  The  first  investigaior,  Kohlor  {Centralhl,  /.  Med. 
WinJiensch.,  187G,  pp.  ICM,  I9ft),  found  that  salicylic  acid  or  sodium 
salicylate  injected  into  the  jugular  vein  causes  an  immediate  fall  of 
blooJ-proftsuro,  which  after  a  large  dose  is  very  pronounced;  In  a 
short  time  the  pressure  rises  to  some  extent,  but  not  to  the  normai 
point,  while  the  pulse-waves  become  exceasivcly  high  and  two-  or  thrco- 
peakcd.  A»  he  found  that  the  fall  of  preSBuro  occurred  after  section 
of  the  depressors,  the  vagi,  aud  the  cervical  cord,  he  very  naturally 
concluded  that  it  was  due  to  an  action  upon  the  heart  itself* 

In  1879  (TVifjtr  de  Paris),  Ungues  OUremare  found  that  modorat* 
doaoB  of  salicylate  of  sodium  increase  the  artorial  pressure  and  tha 
iVequcncy  of  the  pulae,  while  poisonous  doses  strongly  depress  tha 
heart-force  and  the  hluod-pressure.  In  accord  with  this  aro  the  elabo- 
rate experiments  of  Danewsky  (Arbeiten  d.  Pharm.  Lahorat.  MostaUf  L 
190).  lie  found  that  at  first  the  arterial  pressure  was  increased,  partly 
on  account  of  an  increase  in  the  force  and  energy  of  the  cardiac  beat, 
but  chiefly  as  the  result  of  excitation  of  the  vaso-motor  centre.  Vaso- 
motor spanm  was  shown  to  be  the  main  factor  in  the  rise  of  the  blood* 
presfiuro,  by  the  inability  of  the  drug  to  increase  the  arterial  pressure 
after  section  of  the  spinal  cord.  The  action  on  the  heart  was  seemingly 
direct.  The  arterial  pressure  slowly  fell  during  the  later  stages  of 
poisoning,  the  heart-stroke  becoming  weaker  and  weaker,  and  finally 
being  cxtiTigLiishod.  In  Paul  Faval's  experiments  upon  the  isolated  heart 
of  the  frag  araall  doseai  of  salicylic  acid  hiul  no  perceptible  influence, 
although  large  doses  paralyzed  the  viscus  (Lyon  Thesis,  3BT,  1887). 

It  aecms  to  me  established  that  the  fall  of  arterial  preasnre  obserred 
by  Kilhler  was  duo  to  the  use  of  very  large  doses,  and  that  moderate 
doses  have  no  depressing  eject  upon  the  circulation.  This  is  contrary  lo 
the  teachings  of  some  clinicians,  that  the  ncid  should  not  be  used  when 
cai'diac  weakness  exists.     E.  Maragliano  {Ztitschrift  f.  Klin.  Med.y  1884, 


*  Prorotrar  86e  ( BulUlin  tit  fAetnHmU  d«  SUdcBine,  1877,  |t.  697)  fUtw  tliat  In  bit  n- 
parimcnU  therft  hu  be«a  no  kelion  whaWmr  ujmn  lh«  arterial  prwntnor  lb«  pals».nite; 
trut  then  Ir  rauon  Tor  b«Uering  that  tbM«  nofatir*  rMulU  wtn  rMeh«d  becaui*  Pmtmaor 
Bit  ((are  the  acid  by  the  looalb  anil  stnJLeit  the  blood-prwiani  bofon  the  drug  iraa  afaBarba4«' 
aincc  Kiihler  fouo^  (fu«.  ei(.)  that  U^Mtloni  of  Mlatioaa  of  the  a«id  Into  the  Komaoba  of  d«fl 
aDd  rmbbiU  fallml  Iu  aTnct  Iha  blood -preasura,  althougli  the  todium  mXt  adraialalarad  In 
nullar  maanar  did  dapraaa  tha  foroe  of  tho  rinolatlon. 
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viii.  248),  however,  in  a  very  large  number  of  spbygmographic  and 
Bpliy^moroanometrical  studies,  fuuud  the  arterial  prc»Auro  usually  elo- 
vau-d,  and  never  depressed,  by  therapeutic  doses  of  the  drug.  I  believe 
that  the  general  norrovu  depression  which  the  drug  produces  when  very 
largely  giren  has  heen  mistaken  by  clinicians  for  a  cardiac  depression  ; 
but  it  must  bo  remembered  that  when  administered  continuously  thA 
salicylates  probably  accamulate  in  the  system,  and  may  reach  the  amount 
necessary  to  depress  iho  bi>flrt. 

N^ervous  Si/stem. — Our  knowledge  of  the  action  of  the  drug  upon 
the  nervous  system  is  very  imperfect.  According  to  S^,  the  violent 
convulsions  that  precede  death  are  in  the  lower  animals  almost  the 
sole  evidences  of  disturbance  of  the  nervous  system, — the  reflex 
power  of  the  spinal  cord,  the  general  sensibility,  and  the  conducting 
power  of  the  nerve-trunks  not  being  affected.  51.  iloohcfontaine  affirms, 
however  (Le  Progrii  Mid.,  1877,  p.  630),  that  in  the  frog  the  diu;^  acta 
as  a  paralyjMint,  destroying  the  functional  power  of  the  spinal  centres; 
white  according  to  M.  Laborde  four  grammes  of  a  salicylate  will  pro- 
duce in  the  dog  pi-ofonnd  cutaneous  anfcsthesia  {Ibid.,  609). 

Hespiration. — In  Kohler's  experiments  upon  rabbits  and  Danewsky's 
oxperiracnts  upon  dogs,  the  respiration  during  the  injection  of  the  acid 
or  ita  sodium  salt  into  a  jugular  vein  was  decidedly  quickened,  but 
after  a  time  the  rate  fell  to  much  below  the  normal.  When,  in  Kdhler's 
experimeuts,  the  pneumogiistrics  were  divided  during  the  period  of  re- 
tardatiou,  the  (rcqueauy  of  the  respiration  was  still  further  lesseued. 
Banewsky  practised  section  of  the  vugi  before  exhibiting  the  drug  and 
during  the  first  stage  of  accelerated  bi-ealhing.  In  the  first  instance 
he  found  that  the  breathing  was  only  slightly  accelerated  by  the  drug; 
in  the  second,  that  the  quickened  respiratiou  fell  to  the  same  Hluwncsa 
that  is  seen  In  the  unpoisoned  animal  with  cut  pneumogastrlcs.  Hia 
experiments  were  too  few  to  be  conclusive,  but  indicate  the  correctness 
of  his  deduction  that  the  quickening  of  respiration  is  largely  due  to 
an  irritation  of  the  pulmonary  vagi,  and  nut  solely  to  an  influence 
upon  the  rcBpiratory  centres.  There  is,  however,  probably  some  stimn< 
lation  of  the  respiratory  centres  after  small  doees ;  but  after  very  large 
doses  fatal  failure  of  respiration  occurs  through  a  gradual  or  sometimes 
sudden  depression  of  the  centres. 

Muxcie  Action. — According  to  the  experiments  of  Dr.  Charles  Livon 
(^MoTseiUe  Med.,  1890),  saticyiio  acid  has  a  distinct  influence  upon  the 
muscle  tissue  of  the  fVog,  producing  a  primary  increase  and  secondary 
decrease  of  excitability  and  altering  the  character  of  the  muscular 
contractions. 

IVrnpfrfj/f/rf.— Especial  interest  attaches  to  the  action  of  salicylio 
acid  upon  the  temperature.  In  Professor  Sde's  eiperimenta  upon 
normal  men  and  upon  animals,  vtry  lorge  doees  (ten  grammes  for  men) 
had  no  effect  upon  the  temperature  (/oc.  cit).  The  experiments  of 
Pr.  Paul  FQrbringcr  upon  rabbits,  dogs,  and  men  are  in  accord  v'^vVh 
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thifl  (^Zmt  Wirhing  des  Salict/haurea,  Jena,  187B).  M.  Gedl,  in  twoiro 
Boomingly  very  carofully  conducted  cxpu'rimcnla  ujx>d  man,  in  wbkh 
the  dodes  raried  ih>in  forty-six  to  sovcDty -eight  gruius,  found  that  tbo 
effecit  in  three  casea^^as  various,  in  two  cftses  DCgatiTe,iDthreo  a  le&Kii- 
ing  of  the  daily  altorations  of  temperature,  in  three  a  slight  loweriog 
of  tempei-ature,  and  in  one  a  fall  of  0.8°  O.  (^CcntraJbl  f.  Med.  Wiastn^ 

1876,  p.  -lOSj,  Danowaky  stntos  that  in  normal  animaU  and  man  (he 
Jnfluenco  of  the  acid  upon  tomporatnre  is  slight  and  inconstaut.  The 
evidence  seoma  to  ehow  that  Hjilicylic  acid,  lilco  quinine,  has,  in  nou-toxic 
doses,  little  or  no  docidcd  action  upon  the  temperature  in  health.  In 
one  or  two  exporimonts  upon  biniflelf,  Mr.  North  {Practitioner,  xsiii. 
1S4)  found  that  the  acid  exerted  a  decided  influenoo  in  preventing  tbo 
rise  of  bodily  temperature  normally  caused  by  exeroiso. 

Dr.  Uobart  A.  Hare  has  reported  {Therap.  Qaz.,  vol.  iii.  p.  450)  a 
series  of  experiments  mado  for  the  purpose  of  determining  the  in- 
fluence of  salicylic  acid  upon  tho  production  and  di^ipntion  of  animal 
heat.  Un  for  tuna  teiy,  however,  the  do»ea  which  he  employed  were  not 
BufHcioDtly  large  to  produce  positive  results.  Especially  was  this  true 
in  the  oxpcrimeute  made  upon  animals  nufforing  from  fever.  Indoed^j 
there  was  not  in  those  animals  suffering  from  fever  any  fall  of  bodiijr^ 
tompuniLuro  under  the  influence  of  the  salicylic  acid  administer^.  To 
attempt  to  reai*on  from  the  reflulls  reached  aa  to  the  method  of  the 
action  of  snlicylic  acid  when  it  dooB  cause  fall  in  bodily  temperature 
seems  to  me  ftitite. 

The  firet  effect  of  a  single  antipyretic  dose  in  fever  is  usually  a  pro 
ftisc  sweat,  whioh  may  appeor  fif^en  minutes  after  the  ingestion  of 
the  remedy  (Ewald,  Practitioner,  xvi.  200).  Very  shortly  after  this 
the  temperature  begins  to  fall,  and,  according  to  Justi  {CcntralU.  /.  Chi' 
Turgie,  1876,  p.  G29),  the  depression  reaches  its  maximum  io  about  six 
hours.  The  sweating  is  prof\iso  and  exhausting,  amounting,  according 
to  Ewaid,  not  rarely  to  seven  hundred  and  6fty  grammes  The  per-- 
spiration  can  scarcely  bo  the  only  factor  in  the  reduction  of  tompera- 
tuiv,  as  there  appears  to  be  no  relation  between  its  amount  and  the 
degi-ce  of  the  fall,  aud  it  usually  ceases  before  the  latter  reaches  ita 
maximum. 

The  statements  in  regard  to  the  action  on  the  pulse  in  fever  vary  so 
much  as  to  suggest  that  when  any  decided  lessening  of  the  caidiae 
beat  due:*  occur,  it  is  dependent  upon  the  fall  of  temperature.  Tbui, 
Garcin  (Juurn.  de  Therap^  1S76,  p.  25),  Oulmont  (Xe  Progris  Med.^ 

1877,  p.  587),  and  Moeli  (Deulsches  Arckiv,  xvii.  592)  have  all  observed 
the  pulse-rate  to  fall  with  the  ferer-heat,  while  Xi.  Schroeder  aiRmiS- 
that  after  moderate  doi^es  the  pulse  is  slackened,  after  large  ones  quick* 
ened,  and  Ewald  and  other  observers  state  that  it  is  usually  not  affected. 
The  antipyretic  dose  employed  varies  somewhat  Ewald  gives  as  a 
minimum  to  the  adult  seventy-five  grains,  repeated  in  five  hours  if 
ncoosaary;  Justi,  fVom  ninety  to  one  hundred  and  twenty-five  grains. 
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Absorption  and  Elimination. — Salicylic  acid  appears  to  bo  absorbed 
•very  rapidly.  Drttsche  (CentraWl.  f.  Ckir,,  1876)  affirms  thnt  almost 
immc^iiatoly  after  the  Hpplicjition  of  its  alcoholio  Boliition  to  (ho  sound 
skill,  the  acid  may  be  f-iund  in  ihe  urino;  and  in  Kumagawn's  oxperi- 
lacutiF,  balicylic  acid  was  ao  rapidly  absorbed  from  the  inteatinea  that  it 
lailod  to  diminish  the  iadican  of  tho  urine  by  checking  f«rmentation  in 
the  intwjlines.  Owing  to  the  insolubility  of  salicylic  acid,  the  problem 
of  the  method  of  its  absorption  and  of  the  state  in  wbicb  it  cii'culates  in 
tho  blood  early  attracted  attention.  Salk  owski  (Herltn.  KUn.  Wochanich.^ 
lS7fi,  p.  297)  pointed  out  that  t  ho  acid  in  the  blood  probably  exists  in  the 
form  of  a  salicylate  of  soJiurn.  Professor  Binz  supposes  (Lond^  l*ract., 
xxvi.  443)  that  tho  acid  h  Uberatod  in  the  blood  by  the  carbonic  acid 
formed  in  tho  tissues.  The  only  basis  for  this  theory  consists  intbe  fact 
that  by  passing  carbonic  acid  gas  through  a  soiuliou  of  phosphate,  car- 
bonate, and  salicylate  of  sodtumj  agitating  with  ether,  and  separating  and 
evaporating  the  tatter,  crystals  ofsalicylic  acid  aro  obtained.  It  is  evident 
that  if  in  the  bluud  changes  take  place  similar  to  those  which  occur  in  this 
solution,  salicylic  acid  should  be  yielded  to  ether  shaken  with  the  blood 
of  an  animal  poisoned  with  the  drug.  Feser  ami  Kriedeberger  found 
that  unless  enormooa  doses  of  the  drug  were  injected  into  the  blood,  bo 
as  to  produce  immodiate  violent  convulsions  and  death,  the  vital  fluid 
of  the  poisoned  animal  yielded  nothing  to  ether.  In  Kohlor's  experi- 
ments {Centralbl.  f.  Med.  }Yiisens.,  187G,  p.  553),  when  salicylic  acid  was 
dissolved  in  normal  blood  no  acid  was  yielded  to  ether,  but  when  the 
blood  of  asphyxia — 1.«.,  blooJ  supersaturated  with  carbonic  acid— was 
employed,  a  very  notable  amount  of  the  acid  was  extracted  by  the 
ether.  Tboeo  experiments  seem  to  me  to  warrant  the  conclusion  that 
when  the  blood  b  in  the  normal  condition  the  alkaline  salicylates  are 
Dol  decomposed  by  tho  carbonic  acid  in  it. 

Feser  and  Friodoborgor  (loc.  cit.)  have  advanced  the  theory  that  tho 
aalicylic  acid  circulates  in  the  form  of  an  albuminate.  This  has  re- 
ceived some  support  from  the  experiments  of  Karsky  (Sitzb.  d.  k.  Akad. 
d.  Wissens.t  Ixxtv.,  Bd.  ii.),  which  soom  to  show  that  tho  acid  ia  capable 
of  formiug  such  a  compound.*  Ou  the  other  hand,  the  theory  is  contra* 
dieted  by  the  results  of  Fluisclier  {Med.  Centralbl,  L876,  p.  G2S),  who 
digested  albuminous  aolutions  with  the  acid,  and  afler  coagulation  by 
heat  found  all  the  acid  in  the  Ultrutc,  and  who  also  treated  the  blood 
of  poisoned  animals  in  a  similar  way,  and  found  the  salicylic  acid  only 
in  the  serum,  the  coagulum  buing  free. 

Viewing  all  this  evidence  together,  it  seema  a  probable  conclusion 
that  salieytates,  when  administered  internally,  enter  tho  vital  fluid  and 
lurculata  there  as  salicylateiJ,  and  that  salicylic  acid  itself  is  probably 


*  Be  digested  rarioKi  Klbammoad  anbvtiumts  trith  sclieytte  koiil,  nubod  Llicin  wlUi  ether 
oDlU  il  wuuM  tske  no  raoie  tali,  dried,  wuliev]  with  waler,  uid  found  on  ualjib  fallajUo 
•Aid  Urgelj  present  in  Ihe  reeldue. 
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oonvcrt«d  by  tho  alkaline  juices  oftbe  alimentary  canal  Into  a  salt,  aod 
MB  such  ontors  tho  system  and  exert.-)  its  influcuco  on  tho  organism. 

Salicylic  acid  escaped  from  the  body  chiefly  through  the  kidneys* 
Dr.  Ugolino  Mosso  {Archiv  /.  Exprr.  Path.,  xxvi.,  1889)  recovered,  both 
in  man  and  animala,  practically  all  of  the  saiicylic  acid  which  bad  beua 
ingested,  from  the  urine,  either  in  the  form  of  Baticylic  or  salicyluric*  acid. 
FQrbringer  and  Drasche  (^Centralbl.f.  C'hir.,  1876, 777)  failed  to  detect  it  in 
the  ffeceg,  the  saliva,  tho  bronchial  secretion,  or  the  sweat,  but  M.  Muasy 
found  it  in  the  saliva  (^Buti.  Therap.,  xiii.  318),  aa  did  also  M.  Balx; 
and  M.  Oulmont  detected  it  in  the  Horoaity  of  a  blir«ter.  It  appcam  in 
the  urine  very  soon  alter  its  ingestion,  but  ita  elimination  proceeds 
slowly.  Thus,  in  a  cose  of  exstrophy  of  the  bladder  it  was  detected 
in  the  urine  dripping  fW>m  the  ureters  eight  and  a  half  minutes  afUir 
ita  ingeatton  (Italz,  Arch.  d.  Ileilk.,  xviii.  GO),  and  it  has  been  found  in 
the  urino  eight  da^*8  afler  the  exhibition  of  the  last  dose  (Byanow, 
CerUralblf.  Chirurg.,  1877,  p.  809).  The  btter  observer  also  found  it  in 
tho  urine  of  a  normal  man  aa  a  salicylate  twenty-five  minutoa  after  ita 
Bwallowing.  Tho  same  authority  states  that  it  is  excreted  partly  aa 
salicyluric  acid,f  partly  aa  a  farm  of  salicin,  and,  ho  bclievea,  to  some 
extent  as  oxalic  acid.  Urine  which  had  been  paaaed  some  hours  after 
tho  ingestion  of  a  dose  polarized  to  the  lefl.  Dr.  A.  B.  Stuart  (^Prae- 
titioner,  xviii.  423),  aAcr  au  small  u  dose  as  nine  grains  of  tho  add, 
saw  free,  distinct  crystals  of  salicyluric  acid  in  the  urine.  It  ia  pos- 
sible that  such  of  the  salicylic  acid  as  escapes  unchanged  fVom  the 
kidney  may,  as  first  excreted,  be  in  the  form  of  a  salicylate,  but  be  set 
free  by  the  phosphorio  acid  of  the  urine;  at  least  such  would  be  indi- 
cated by  the  fact  that  in  Balz's  cose  of  exstrophy  salicylate  of  sodiam 
appeared  in  the  urine  twelve  minutes  before  tho  free  acid.  The  green 
color  of  the  urine  characteristic  of  the  free  use  of  salicylic  acid  ap- 
rs  to  be  duo  to  an  increase  in  tho  formation  of  indican  (S.  WoLf- 
j,  VeutscfifS  Ardiiv  /.  Klin.  J/trf.,  xv.  403;  M.  Kobin,  Lonthn  Med. 
Uncord,  1877,  p.  151),  or  elao  to  pyrocatechin  (see  Bull.  Acad.  Med, 
1877,  p.  705),  and  it  is  not  imprubablo  that  tho  pyrocatochin  is  formed 
out  of  tho  aalicylle  acid.  The  ui'ino  itself  is  often  augmented  in  quan- 
tity, but  somoLimca  it  is  diniiniahcd.  It  not  rarely  contains  albumen, 
evidently  the  product  of  u  local  irritation  of  tho  kidneys.  See  ra\yoTlM 
(loc.  cit.,  p.  705)  a  case  in  which  the  renal  irritation  was  so  severe  as  to 
give  rise  lo  hajmaturia.  Although  Sco  (loe.  cit.)  affirms  that  in  gout  (he 
uric  acid  is  greatly  increaacd,  and  that  loth  in  health  and  in  diaeaao  tho 
urea  ia  unaff'ected,  tho  experiments  of  Dr.  Haig  (Mt-d.  Clin,  Traits.^ 
London,  Ixxi.,  1888),  of  S.  Wolfeolin  {Centralbl.  f.  Med.  Wissens.,  1877, 


*  To  dttoel  uliojlia  Mtd  iu  (La  utIdl',  tulit  ttm  ■nliitliD  of  ohlnridt  of  iron  ekrafult/.  At 
Aral  Mbilo  phMphaU  of  jroo  prac)piut«i,  tbeo,  [f  tb«  mUI  bi  pr«««at,  *  violat  cotur  U  |>r»> 
dao»J  (Ko]b«]. 

t  Bii.1ie>'lurii)  Mid  it  ■  parallel  oompDnDd  to  Upparie  kold,  Bftd*  b/  tlw  VBioa  sf  lb* 
•lemiiDlf  or  •  glyooool  with  tallojUs  u:ld. 
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»),  of  C.  Virehow  (Zeitschr.  f.  Physiolog.  u.  CTiemie.,  Bd.  vi.),  of  E.  G. 
me  (Med.  Jahrb.  AtTZte  Wien.,  Bd.  iv.,  1885),  of  il.  Kumngawa  (  Vir- 
't^hoio'a  ArchiVy  Bd.  cxiii.,  1888),  and  of  F.  Tauyk  and  B.  Vus  {Schmidt's 
\mTahrb.,  Bd.  ccxxxvi.),  which  have  been  mode  upou  rarioua  animals  and 
iiipon  boaUhy  men,  are  no  numeruuH  and  »o  concordant  in  tlicir  reta- 
'Aions  &»  to  my  mind  poi^itively  to  prove  that  in  thti  normal  miin  or  ani- 
mal salicylic  acid  and  ite  preparationa  iTureaee  to  a  vertf  great  extent  the 
diminution  of  urea  and  uric  acid.  In  the  exporimentu  of  Kumagawa, 
"the  uric  acid  waa  increasod  in  the  hoalthy  dog  from  thirty  to  eevonty- 
four  per  cent.  There  was  a1«o  marked  incrciiso  in  the  elimination  of 
Buljthur  oompoundfl,  although  the  relation  between  the  elimination  of 
nitrogen  and  aalphur,  which  in  the  normal  animal  is  fixed,  was  distinctly 
I  disturbed.  Accordin;^  to  Ijoeorche  and  Salamon,  in  rheiiraftiism  there 
[is  at  first  an  enormous  itioi-caso  iu  the  oxcroiiou  of  both  urea  and  uric 
[acid,  followed  by  dimiuuliou,  which  may  carry  the  elimination  below 
the  norm.  In  acute  rheumatism  the  6rat  increase  lasts  three  or  four 
duys,  in  subacute  rbeumalism  one  or  two  days ;  excretion  of  pbospboric 
acid  is  also  at  first  increased  and  subsequently  lessened. 

Summart/. — In  fblT  doses  salicylic  acfd  oauses  s^'mploma  resembling 
those  produced  by  quinine,  but  after  larger  doses  there  are  inydiiasis, 
marked  disturbance  of  respiration,  great  nervous  prostration,  delirium, 
dyepnoea,  and,  if  the  dose  has  been  largo  enough,  death  by  respii*atory 
paralysis.  Moderate  thcmpoutic  doses  appear  to  have  no  powerful 
JDfluenco  upOD  tho  circulation,  such  physiological  evidence  as  we  have 
indicating  that  they  increase  arterial  pressure  somewhat  by  exciting 
tho  vosO'iuotor  centre  and  directly  increasing  the  cardiac  force.  In 
overdoses  salicylic  acid  causes  full  of  tho  arterial  preasure,  partly  by  a 
direct  action  upon  tho  heart.  Our  knowledge  of  the  actiou  of  the  acid 
"^ipon  the  nervous  system  is  very  imperfect,  but  it  seems  to  be  a  do* 
^preaaant  of  the  motor  nervous  centres.  Moderate  doses  increase  the 
:£vqae]icy  of  the  respiration,  probably  in  part  by  an  action  upon  the 
^Kripheral  pneumogastrics,  but  chiefly  by  a  direct  influence  upon  the 
»espiratory  centres.  Toxic  doses  paralyze  the  respiratory  centres.  Tho 
mction  of  salicylic  acid  upon  the  temperature  of  normal  man  is  slight 
nd  inconstant,  unless  toxic  doses  bo  given ;  in  fever  its  antipyretio 
"influence  is  pronounced,  but  we  have  no  exact  knowledge  as  to  tho 
■^ncthod  of  its  action.  It  in  absorbed  and  circnlatcs  in  the  blood  prob- 
bly  as  a  aalicylato  of  Bo<Hum,  and  is  eliminated  partly  unchanged  as  a 
salicylate,  partly  as  salicyluric  acid,  tho  green  discoloration  of  the 
iirine  being  duo  to  indican,  or  perhaps  to  pyrocatechin,  which  may  be 
mn  educt  fVom  the  acid.  Tho  elimination  both  of  urea  and  uric  acid 
is  increased  by  tho  salicylates,  which  appear  in  some  way  to  affect  pro- 
foundly tho  general  protoplasmic  chemical  aciivitioa.  When  given  in 
large  doses  the  salicylates  irritate  the  kidneys. 

Therapkutics. — Tho  original  article  of  Dr.  E.  Butt  upon  the  action 
of  salicylic  acid  upon  temperature  in  fever  has  been  followed  by  a 
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number  of  papers  (see  London  Med.  JRecord,  1876,  p.  193*),  which 
ahow  that  the  drtig  fails  in  some  cases  to  reduce  tomperature,  bat 
scorns  to  be  more  certatu  and  dcci'tcd  in  its  cflccts  than  is  quinine. 
The  question  as  to  whether  good  is  achieved  in  fevers  by  its  admin- 
istration is,  of  coursti,  entirely  separate  from  that  as  to  its  power 
of  reducing  temperature.  It  is  certainly  possible  for  a  drug  to  lower 
the  fever  beat  and  yet  to  do  far  more  barm  than  good,  and  tbo  tvU 
dcnco  at  hand  does  not  yet  seem  sufficient  to  answer  the  present  in* 
quiry.  In  the  Senieuoff'schen  Militar)'  Hospital,  from  January,  1S7S, 
to  the  middle  of  September,  1S75,  two  hundred  and  eleven  cases  of 
typhoid  (?)  fever  were  treated  without  salicylic  acid,  and  from  the  last 
date  to  March,  1876,  one  bimdred  and  si^cty  cases  with  the  acid.  Tiw 
mortality  in  the  IJrst  period  was  14.T  per  cent.,  in  tbo  last  19.4  per  ceou 
(Schroodcr,  Ikutsches  Archivf.  Klin.  Med.,  xviii.  &16).  In  tbo  garriaun 
of  Stargard,  in  1S72,  thirty-uiae  oases  received  mild  cold-water  treats 
mentj  in  187-1,  sixty -three  cases,  cold-water  treatment  energetically; 
in  1875,  tbij-ty-five  cases,  the  salicylic  acid  treatment ;  the  mortality 
being,  i-eni>octivoly,  30.7,  9.5,  and  8.5  per  cent.,  and  the  average  longtlt 
of  treatment  6G.G,  03.3,  and  37  days  (Jabn,  Il/id.,  p.  -l&l).  Bicss  truutud 
two  hundred  and  sixty  cases  of  typhoid  fever,  and  lost  24.2  per  oooL 
(^Berlin.  Klin.  Wochens.,  xii.  675).  Ue  asserts  that  the  duration  of  the 
dlsoase  was  very  much  shortened.  These  statistics  are  all  that  I  have 
been  able  to  glean  upon  the  subject,  and  apparently  leave  the  question 
at  issue  sub  judicc  The  superiority  of  antipyrin  and  antifebrin  has 
since  their  discovery  led  to  the  complete  abandonment  of  the  use  of 
salicylic  acid  in  fevers. 

The  aiUiperiodic  action  of  the  drug  does  not  appear  to  bo  such  as  to 
entitle  it  to  confidence.  It  is  true  that  Senator  in  nine  cases  of  inter' 
mittent  fever  had  but  one  fai!ui-e  {Berlin.  Klin.  Woc}iens.,  1875);  but  the 
general  drift  of  expcrienco  coincides,  I  think,  with  that  of  Ilelley, 
who  found  salicylic  acid  to  fail  in  obstinate  malarial  cases^  and  in  mild 
cases  to  require  longer  time  to  cure  than  does  quinine. 

The  antipyretic  properties  of  salicylic  acid  early  led  to  its  being 
used  in  rheumatism,^  nnd  in  1876  (Berlin.  Klin,  Wochens.,  xiii.)  Strieker 
first  announced  that  it  was  an  exoeodingly  valuable  remedy  in  this  dis- 
eaijo,  usually,  when  given  in  hourly  doses  of  from  seven  to  filtcon  gnun% 
causing  a  disappearance  of  the  symptoms  in  a  period  not  exceeding 
forty-eight  hours.  The  conclusions  of  Strieker  have  been  substan- 
tially confirmed  by  numerous  obsen'ers  in  Germany,  France,  England, 
and  this  country.    Although  some  cases  of  rheumatism  do  not  seem  to 


•  CauuU  alK>  Dftttket  ArcMw/.  KUn.  iltj^  167ft,  xr.  457,  61S,  BI2,  sri.  IfiS.  zrii.  XIM> 
Hi,  ««,  6»,  xrlU.  401,  4S2,  &04;  CtntrulU./.  JtfW.  Witu^ttk.,  \S7t.  xcLlVft;  Lam*»t,  ISTt, 
It  812;  t'rmetitiomtr,  xri.  30€  ;  JUikI.  Medical  Htwnt,  1877;  Brrtim.  Xtim.  Wt^k«m»€k/^ 
ISrS,  e»3 1  U  Pngri4  Mid.,  IS77 ;  BuUttim  Acad.  Ut4.,  1877.  for  laforrauloa  in  ncwd  to 
lla  •oUon  oa  pjieiiile  rabbiU,  su*  FUrbriDgvr,  Ue.  tit, 

f  E.  Sum  «u  probcUj  tb*  flnl  lo  m«kc  tiiftl  or  tbii  ran«(lj. 
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jieid  to  tbe  drug,  la  tbo  great  mnjority  of  instaneeB  improvement  sets 
in  within  twenty-four  bourn,  uiid  \a  rapiJly  followed  by  disui'pcnratico 
of  the  pftiu  and  fever.  Tbo  daugers  uf  canliae  uud  coi-ebi-al  coinplica- 
tioD0  are  certaioty  loaaoiiod,  but  not  altogether  douo  away  with."  la 
ezccflBive  rheumatic  hyperpyrexia  it  cannot  be  depended  upon  to  the  ex- 
closion  of  the  cold  buth.  Jaccoud  states  (Proijris  Med.,  1877,  pp.  B28, 
7-15)  that  ho  has  found  it  of  y^oal  service  in  chronic  rheumatism  ;  but  the 
general  testimony  appears  to  show  that  it  id  loss  certain  in  the  cbi-onlo 
than  in  the  acute  disorder.  Jaccoud  ako  states  that  in  acute  gout  it 
acts  witb  extraordinary  effect.  As  in  cases  of  habitual  gout  the  kidnoyu 
are  often  seriously  affected,  the  urine  should  always  bo  examined,  and 
if  it  be  found  albuminous  tbe  remeily  should  bo  administered  y^ry 
cautiously.  Dr.  H.  Weber  has  seen  tho  salicylates  act  most  happily  in 
^norrhaal  rheumatism  {bull.  Therap.,  xciii,  328) ;  but  the  general  ex- 
porionce  is  that  over  tbia  disease  and  over  rheumittoid  arthritis  salicylic 
acid  has  very  little  control.  Various  mishaps  (gangrene,  Bull.  Therap., 
xciii.  324 ;  necrosis,  Brit.  Med.  Journ.,  1876,  pp.  2,  770,  820,  8-13)  have 
been  ascribed  to  the  use  of  the  acid  iu  rheumatism,  but  iheso  were  in 
all  probability  aeeidental  complications  of  the  disortler.  Delirium  and 
temporary  insanity,  sometimes  erotic,  have  been  in  various  eases,  per- 
haps correctly,  attributed  to  the  acid  (JN'^wYbrA  Med.  Record,  xxi.  456  ; 
London  Med,  Record,  1&82,  452). 

Salicylic  acid  was  at  one  time  highly  commended  in  diphtheria,  bat 
its  oso  has  been  generally  abandoned,  and  allhougb  in  chronic  cystiiit 
and  chronic  pyelitis  it  is  still  sometimes  employed,  other  reme<lies  scorn 
to  be  of  more  service.  Aa  an  alterative  diure'ic  the  drug  has  been 
commended  by  Dr.  Armin  Huber  (  Therap.  On::.,  19S7)  and  other  clini- 
cians (seo  Journ,  Med.  de  Paris,  August,  181)2)  in  tbe  treatment  of  acute 
and  chronic  pleurisy  witb  watery  effusions. 

Administration. — ^The  maximum  dose  of  salicylic  acid  in  acuto 
riieumatism  may  be  set  down  as  a  draehm  in  the  twenty-four  hours, 
although  it  is  employed  by  some  practitioners  in  much  larger  doses. 
The  sodium  salicylate  (Sodii  Saiicylas,  U.S.)  contains  forty-ei*;ht  grains 
of  tbe  acid  to  tho  drachm:  since  it  is  freely  soluble  in  water,  and  is 
less  unpleasant  to  tho  taste  and  less  irritant  to  tbe  stomach,  it  is  much 
preferable  to  the  uocombined  acid.  From  sixty  to  eighty  grains  of 
it  may  be  administered  in  the  course  of  the  day  In  a  strongly  aroma- 
tized syrup.  The  best  method  of  exhibiting  salicylic  acid  is  either 
in  the  form  of  the  oil  of  gaullheria  (see  p.  685),  or  in  that  of  tbe 
ammonium  salicylate.  This  may  be  extemporaneously  prepared  by 
taking  one  drachm  of  salicylic  acid  and  five  drachms  of  syrup  and 
adding  aqua  ammonia  in  sufficient  quantity  to  dissolve  the  acid.    The 


*  Coiuult  far  thii  poiot  Jscooad  (£*  ProgrU  XiH.,  1877,  p.  69^},  QrMO  {Lmdvh  L^nc^i, 
K«v.  11, 16T7).  Roo  (laiutt,  1877,  li.  Wb),  JMobt  {ibid^  tbi),  BrowD  {Botttm  Utd.  aud 
Smrf.  Jo»m^  Feb.  8,  lfl77]. 
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finiahod  product  will  bo  ibout  six  drachma,  aod  one  tcaspoooiUI  irEH 
represent  ton  grains  of  the  acid.  If  during  tho  use  of  uiy  pruparatioo 
of  aulicylic  acid  ringing  of  the  cars  or  other  evidences  of  intoxication 
appear,  tbo  remedy  should  bo  at  once  partly  or  entirely  withdrawn. 

Use  as  an  Antiseptic. — Salicylic  acid  was  originally  brought  to  tb« 
notice  of  tlic  profession  on  account  of  its  inhibitory  influence  on  putro- 
fhtition.  Kolbo  found  that  0.04  per  cont.  had  great  iDfloenee  in  prevenU 
{ng  souring  of  milk.  BuchoU  states  that  0.15  per  cent,  is  sufficient  to 
prevent  the  development  of  bacteria  in  ordinary  organic  mijsturcs,  and 
that  the  influence  of  0.005  per  cent,  is  phiinly  risible  \  0.3  to  0.4  per  cent, 
of  the  acid  killed  bacteria  in  vigorous  growth  (Arch./.  £xper.  Path.  u. 
yharm.^  Bd.  Iv.).  The  salicylate  of  sodium  was  abont  equal  to  the  pure 
acid,  04  per  cent,  destroying  tho  bacteria.*  In  tho  preservation  of  urtoo, 
Meyer  and  Kolbo  found  that  one  part  of  salicylic  acid  to  two  Lhoosand 
puris  of  urioo  was  sufficient  to  prevent  putrefaction  {Jovm.  f.  Prikt, 
CTtem.,  Bd.  xil.).  According  to  Kolbe  and  others,  salicylic  acid  arroats 
or  prevents  the  action  of  the  non-organized  oi^anic  ferments.  Thos^ 
it  will  inhibit  the  action  of  emubin  upon  amygdalin  or  upon  myronto 
acid,  and  prevent  tho  development  of  hydrocyanic  acid  or  of  tbo  vola- 
tile "il  of  mustard.  Dr.  Miller  found  that  one  per  cent,  of  salicyUo 
acid  was  sufficient  to  check  the  action  of  ptyaline  upon  starch ;  for  th« 
aamo  effect  ton  per  cent,  of  carbolic  acid  was  required.  Tbo  digestive 
action  of  pepsin,  outside  of  tho  body,  was  very  eeriously  affected  by 
0.2  per  cent,  of  salicylic  acid  in  Dr.  Miller's  studies,  but  in  Kolbe's 
oxpcrimcnts  tho  ingestion  of  twenty  grains  a  day  of  the  drug  had  no 
effect 

Salicylic  acid  has  been  used  to  a  considerable  extent  in  tho  prepa- 
ration of  beer  and  wine,  and  for  the  preservation  of  various  articlea 
of  food.  On  the  7th  of  February,  1881,  the  French  government  inter- 
dicted this  use.f  and  in  1885  a  commis.<tion  appointe^l  by  the  Academy 
of  Medicine  of  Paris,  at  the  suggestion  of  the  Minister  of  Agricul- 
ture, reported  {Bull.  Acad.  Med.^  voL  xri^  1886)  that  it  is  proved  that 
tho  proloogod  eniployment  of  even  very  small  amounts  of  salicyllo 
acid  is  dangeruuH,  and  that  in  Busceptible  individuals,  and  ospocially 
in  aged  persona,  it  is  apt  to  cause  disorder  of  digestion  and  disease 
of  tho  kidneys. 

There  can  be  no  doubt  that  salicylio  acid  is  capable  of  accomplish- 
ing much  in  antiseptic  surgery,  but  it  does  not  seom  to  be  repladn^ 
carbulic  atiid,  as  it  at  one  time  bade  fair  to  do.  Its  iVeedom  from  odor 
and  comparative  ft-oedom  from  poisonous  and  irritant  properties  are 


*  Tbc  power  of  lbs  ft«!dh«i  Wn  dvcled  bj  Fleck  lS*tt»tytt!iitr*,t4i.,  Munieb,  lSTft),«h6 
hulMon  kbundftntlT'  ftmworwl  \>y  Prorttuor  Kolbe  {Joum./ar  Pratt  Ckgmt.,  Bd.  xii.}, 

f  II  i*  nffirmnl  dial  in  the  ytmt  1480  fiftjr  tbouud  liilof  of  tAlleylle  add  were  n*«d  !■ 
Fna«e  f»r  tbe  preierration  of  fooj<  *nd  widm.  Borne  of  the  wine  w»a  ihown  lo  coauin  ibrv* 
pMainea  of  eulkjlio  add  In  ererjr  Lvo  lilrao,  ao  Kinoiint  orton  dnnk  io  ooe  Amy  bjr  ■  prifini 
(BMOhopls,  mp.  G?ckiM,  Compt.-/t^d,  lab.  Thir.,  Pirii,  1889.) 
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certainly  strong  points  in  its  favor:  nevertheless,  carbolic  acid  is  more 
generally  employed,  and  ilr.  Callender,  after  twelve  months'  Irial  in 
the  wards  of  St.  Bartholomew's  Hospital,  has  formally  condoniried 
aaJicylic  acid  as  much  inferior  to  carbolic  acid  {Trans.  London  Clin. 
SoCf  ix.).  Thierdch's  salicylic  acid  wadding  for  hermetically  Bculing 
VKtunds  is  made  by  dissolving  two  ounces  of  the  acid  in  two  pints  of 
alcohol  (sp.  gr.  0.83),  diluting  with  twenty  pints  of  water  at  158"  to 
178''  F.,  saturating  with  this  six  pounds  and  eight  ounces  of  cottoD 
batting  deprived  of  oily  matter,  and  afterwards  drying.  This  wadding 
contains  three  per  cent,  of  the  ac-ld ;  for  some  purposes  a  stronger 
batting,  conuining  ton  por  cent,  is  prepared.  When  the  wound  or 
abscess  Is  discharging  profUaely,  juto  is  substituted  for  tbo  cottOD 
batting,  because  it  is  much  more  permeable  to  pus.  An  ofiicicnt  oint- 
ment may  be  prepared  by  dissolving  one  and  a  half  parts  of  the  acid 
in  two  parts  of  alcohol  and  adiiing  lar<j,  or  the  solubility  of  the  drug 
in  glycerin  may  be  taken  advantage  oT. 

Tlie  following  solutions  are  used  in  St.  Bartholomew's  Ilospital : 
Phoaphate  of  sodium,  three  part*;  salicylic  acid,  one  part;  water,  fifty 
parts. — Salicylic  acid,  one  part;  olive  oil,  forty-nine  parts. — Salicylio 
acid,  one  part;  bicarbonate  of  sodium,  half  part;  water,  one  hundred 
parts. — Saticylic  acid,  ten  parts ;  borax,  eighteen  parts ;  water,  one 
honclred  parts.  A  twenty-five-pcr-cent.  solntion,  which  will  bear  dilu- 
tion with  water  or  alcohol,  may  be  prepared  according  to  the  follow* 
ing  formula:  B  Acid,  snlicyl.,  5ii  i  Sodii  biborat.,  3i  \  GlycenniD,  q.  a. 
Uix  the  acid  and  the  borax  with  four  fluidrachms  of  glycerin  ;  heat 
gently  until  dissolved;  then  add  enough  glycerin  to  make  one  Quid- 
ounce.  Professor  Thiersch  has  found  that  the  drug  cannot  be  employed 
£br  cleaning  surgical  instruments,  because  it  corrodes  the  steel. 


OLEUM  QAULTHERLffl-OIL  OF  GADLTHERIA.    U.S. 

Oil  of  gaulLhoria  is  a  very  volatile,  slightly  straw-colored  ti<iuid,  ot 
a  penetrating  peculiar  odor,  ninety  per  cent,  of  which  is  methyl  sali- 
cylate, a  substitution-compound  in  which  one  atom  of  the  hydrogen  of 
aalicylio  acid  has  been  replaced  by  a  molecule  of  methyl,  CH^.    Tha 

formula  of  salicylic  acid  is  C,H,0,;  of  methyl  salicylate,  C,  i  Q^f   I  O,. 

When  oil  of  gaultheria  is  taken  into  the  animal  system,  one  atom 

of  carbon  and  two  atoms  of  hydrogen  in  the  methyl  are  removed 

T>y  oxidation,  and  C,  j  ^J  i  O,  becomes  C,II,0,.  C,  j  ^^  i  0,  has  an 

atomic  weight  of  153,  while  the  atomic  weight  of  C,H,0,  is  138:  eo 
that  the  administration  of  one  hundrLd  and  fifty-two  grains  of  methyl 
salicylate  ought  to  be  equivalent  to  the  giving  of  one  hundred  and 
thirty-eight  grains  of  salicylic  acid.  As  one  hundred  and  sixty-nine 
^ins  of  oil  of  gaultheria  contain  one  hundred  and  fifty-two  grains  of 
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methyl  salicylate,  they  Bbould  bo  equivalent  to  one  hundrwl  and  thirty, 
eight  fj^aina  of  Balioylic  acid. 

The  oil  of  gaullhcria  Is  praetically  identiciil  with  tho  Oi7  of  Swtet 
Birch  (Oifum  Befulte  VoUitile,  U.S.),  and  nearly  identical  (chemically) 
with  the  Methyl  Snlicyfnte  prepared  synthetically  (^Methyl  Salicylas, 
XJ-S.).  It  xe^pTobaMe  that  these  throe  eubstanceB  have  the  same  action 
npon  tho  human  economy,  hot  it  ia  not  certain,  and  the  apothecary 
should  always  put  up  the  exact  drug  called  for  in  a  prescription. 

Tho  eymptoma  provoked  by  oil  of  ganlthcria  are  similar  to  tboea 
cau!!cd  by  equivalent  doaes  of  Ralicylic  acid,  excepting  that  tho  oil  is 
more  irritant  locally.  An  ounce  produced  violent  gaati-o-inte^tinal  irri- 
tation, followed  by  convulsions,  coma,  and  death  in  fifteen  hoars  (J.  8. 
Pinkham,  Trans.  Mass.  Med.-Leg.  Soc.,  Boston,  1837).  In  Juvei's  case 
a  balf-ounco  caused  death  (N.  Y.  Med.  Oaz.,  1B07);  but  the  samo 
amount  has  been  roeovcnid  from  (Dr.  Gallahor,  Phita.  Med.  Examiner, 
1852),  probably  on  accouul  of  the  vomiting  iuduccd.  Dra.  H.  C.  Wood 
and  Hobait  A.  Hare  have  shown  {Therap.  Gaz.,  1886,  73)  that  lliu  phys- 
iological action  of  gaulthcria  is  tho  same  as  that  of  salicylic  acid,  and 
that  therapeutic  doses  are  entirety  decomposed  in  the  system,  although 
toxic  amounts  may  escape  in  part  unchanged. 

Oil  of  gaulthcria  affords  a  voryoxceUent  method  of  giving  salicylto 
acid  in  coacs  of  subacute  and  acute  rheumatism.  It  may  be  admin- 
istored  in  emulsion  or  in  capsuloe  in  doses  of  IVom  ton  to  fifteen  minima, 
repeated  according  to  circumatances.  X  have  given  as  high  as  one  hun- 
dred and  fifty  droj«  of  it  in  twenty-four  houra,  though  few  jwrsons  will 
bear  more  than  half  this  amount  without  the  production  of  distinct 
symptoms,  which  should  be  a  eignal  for  withdrawaL 


SALIOINUM-SALIOIN.    U.S. 

Salicin  is  obtained  from  the  bark  of  the  willow  (.SIt/jx)  and  other  trees. 
It  occurs  eomotimos  in  tabular  crystals,  more  frequently  in  white,  shining 
needles,  of  neutral  reaction,  solublo  in  about  thirty  parts  of  cold  water, 
very  soluble  in  hot  water  and  in  alkaline  solutions.  Concentrated  sul- 
phuric acid  dissolves  it,  with  the  production  of  a  boautiHil  rod  color. 
By  caroftiHy  warming  it  with  dilute  sulphuric  acid  it  is  converted  into 
glucose  and  saligenin,  and  it  is  therefore  a  glucoside. 

The  action  of  salicin  upon  the  animal  organism  is  not  known,  but 
would  seem  tu  be  very  feeble,  as  Kanko  {Pfianzenstoffe,  p.  903)  is  said 
to  have  taken  nearly  Ihroo  ounces  of  it  without  any  notable  effect.  It 
is  certainly  rapidly  absorbed,  probably  as  salicin;  but  once  in  the  bh>od 
it  sooms  to  be  quickly  decomposed,  the  products  of  its  change  appear- 
ing in  the  urine  fifteen  to  thirty  minutes  after  tho  ingestion  of  a  single 
dose.  This  change  docs  not  appear  to  bo  complete,  as,  according  to 
Uuscmann  {Pflajtzenstoffe,  963),  in  the  urine  of  man  and  rabbits  after 
the  ingestion  of  salicin  not  only  saligunin  and  salicylic  acid  occur, 
but  abo  unchanged  salicin.     Further,  Falck,  iiijecting  salicin  into  the 
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blood  of  the  dog,  found  that  it  chvofly  escaped  fVom  tho  kidnors  nn- 
altored.  Tho  cHmiDAtion  scorns  to  go  on  slowly,  as  Senator  has  dotectod 
Balicylic  acid  in  the  urine  sixty  hours  after  tho  ingestion  of  a  single 
dose  of  salioin  (Berlin.  Klin.  Woehens.,  1877,  181). 

In  1874,  Dr.  Miiclagan,  led  by  somo  fancied  dependence  of  rheii 
matism  upon  malaria,  began  the  use  of  salicia  in  acute  rheumatism, 
and  in  187G  (Laneetf  137G,  i.  342)  be  announced  that  it  was  a  spccifio 
remedy,  rapidly  abating  both  tho  fcvor  and  tho  local  symptoms,  la 
the  same  year  {dntralbl.  f.  Med.  Wissens.,  1876,  241 ;  also  Berlin.  Khn. 
Woehens.,  1877,  181)  H.  Senator  confirmed  those  atateracnts,  and  fUr- 
llier  alarmed  that  in  various  afTuctionH  he  had  found  salicin  to  have  an 
antipyretic  power  entirely  comparablo  to  that  of  salicylic  acid.  If 
these  views  are  correct,  tho  freedom  iVom  irritant  properties  and  dis- 
agreeable taste  make  i^alicin  superior  to  tho  ncid.  The  only  other  per- 
son who  has  tested  the  matter  on  a  considerable  scale  is  Dr.  Busa,  who 
does  not  lind  that  the  drug  is  nearly  so  powerful  as  salicylic  acid  (Ber- 
lin. Klin.  Wochens.f  xiii.  501).  If,  as  is  believed  by  Senator,  tho  activity 
of  salicin  depends  upon  its  conversion  in  the  blond  into  salicylic  acid, 
it  is  plain  that  Hs  action  should  be  slower  and  more  uncertain  than  that 
of  the  acid.*  Further  investigations  are  necessAry  befuro  a  positive 
conclusion  can  be  reached  ;  but  the  later  evitlonce  does*  not  soem  to  be 
favorable  to  salicin,  and  it  is  but  little  used.  In  regani  to  the  dose  em- 
ployed,  it  ia  worthy  of  remark  that  no  serious  symptoms  hav©  been  re- 
ported OS  produced  by  aalicin.  Senator  njcommeiids  two  to  two  and  a 
half  drachma  as  a  moderate  dose  for  tbe  adult.  Maclagan  used  much 
smaller  doses, — twenty  grains  every  three  hours.f 

Salol,  U.S.,  is  a  white  crystalline  powder,  of  n  faintly  aromatic  odor 
resembling  that  of  oil  uf  wintergrceu,  almost  insoluble  in  water,  and 
porfectly  toatetess.  It  is  a  derivative  of  salicylic  acid,  one  atom  of  the 
hydrogen  of  tho  acid  having  boon  replaced  by  phenol.  It  belongs  to 
tho  aromatic  ethers,  and  may  bo  considered  chemically  as  a  salicylate 
of  phenol.  Originally  prepared  by  Professor  Von  Nencki,  of  Berne, 
it  wag  introduced  into  medicine  by  A[.  SahU  (Science  Me*!.,  April  14, 
18S6j.  When  in  the  upper  part  of  the  intestinal  tract  it  comes  In  con- 
tact with  the  pancreatic  juice  it  is  broken  up  into  its  original  constitu- 
ents, salicylic  acid  and  phenol,  yielding  about  thirty-six  por  cent,  of 
phenol  and  sixty-four  per  cent,  of  salicylic  acid.^    After  its  free  use 
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*  Dr.  MwilftfftD  MMrta  (£oaifo«  Lanttt,  1877,  ii.  170),  u  proof  thM  tftlkiadoet  bM  Mt  U 
nlioyllfl  ftdd,  but  u  uliola.  tlut  h*  bu  given  uUcia  to  rb«amatio  |mti*tiU  ■afferins  from 
Mrobral  ■yiaptoiiis  due  Lo  lmrg«  dosai  o(  uUicjrlic  »oid,  mkI  has  •een  both  lh«  rhcntllfttljm  uid 
th«c«r«bnl  difturtnnoa  »l)*t«d.  Ij  II  poMibU  that  tb«  dotiiium  lo  UiaM  ouw  vu  dna  to 
rb«uiaatk<  trritatitn,  *d<J  Dot  to  tfao  Mlk^btMf 

t  Coninlt  kiM  Hril.  Med.Jamn.,  tSTft,  U.,  *ai  Bwlcm  tf«</.  amd  Snrjf.  Jaum.,  Fab,  ISTT. 

X  ProfesMf  Ew*ld  Affimu,  am  th*  rcnil  of  »x|-crimH)tal  iM«v<tb,  th»l  mIoI  U  not  ilocom- 
potcd  In  the  itomoob,  bat  ImmwllBtelj  opon  tU  eatntoec  Irita  th«  lDt«tiBe«t  nsd  th»t  lb« 
protluou  of  <lMoiD(KMltiiaii  KpfMftr  almoft  at  oac«  in  tbe  urin*  tn  tb*  fufm  of  ullojriurio  uid, 
wbich  jlolda  a  t«d  precipUate  with  l^bloride  of  irus.     Bwmld  propwee  takla^  «ii«-iAM>'*^ 
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the  urino  becomes  black  from  Ibe  products  of  destruction  of  cs 
acid,  and  it  ia  capable  of  causiog  the  Bymptoros  of  poisortio^  by  saU 
cylic  acid  and  by  carbolic  acid,  but  is  said  to  be  less  powerful  as  a  poison 
than  are  its  unuuitod  IngrcdieDta,  probably  because  it  is  brukeo  up 
slowly  and  perhaps  e^tcapes  in  part  unchanged.  Kumagawa  has  found 
that  it  iuci-cases  nitrogenous  elimiDation. 

Tlie  therapeutic  properties  of  salol  are  those  of  salicylic  acid,  and 
uumber  of  vliniciuns  have  reported  very  favorable  resultti  from  tta  oaa 
in  rheumatism.  (Sec  Drs.  Biclschowsky,  Georgi,  Roseobei^,  and  Feil- 
cUcnfeld,  'I'herap.  Monatsh.,  1887;  also  Lond.  Med.  Rec.,  Oct  15,  I83G, 
June  15,  1887,  Jan.  15,  1887;  aliio  Berlin.  Klin.  Wockens.^  No.  4,  1387, 
and  others.)  By  the  use  of  salol  the  ringing  Id  the  ears  and  other 
ordinary  constitutional  symptoms  produced  by  salicylic  acid  can  b* 
obtained,  and  there  is  no  doubt  that  the  drag  Is  capable  of  performing 
m  rheumatism  the  role  of  salicylic  acid.  The  claim  that  it  is  incapable 
of  producing  untoward  symptoms  and  that  it  agrees  better  with  the 
stomach  than  do  other  salicylic  preparations  is  doubtt\illy  sustained. 
Jt  is,  however,  lews  disogrccable  to  take  than  some  other  forms  of  the 
acid,  but  in  my  experience  has  been  loss  prompt  and  less  certain  in  its 
iufluonco.  It  has  boon  used  in  diabetes  and  as  an  antiseptic  in  catarrh 
of  the.  bladder,  and  especially  as  an  intestinal  disinfec^tant  in  typhoid 
fever  and  in  cholera  ;  but  in  the  o:cporiments  of  Kiiniagawa  (  Vtrchow's 
Archiv,  Bd.  cxiii.,  IB88)  it  was  shown  that  in  animals  it  produced  no 
lessening  of  the  urinary  indican  or  of  the  intestinal  bacteria,  showing 
that  it  had  failed  toexortnny  antiseptic  iiitluonce  in  the  intestines.  The 
results  of  Ktimngawa  are  further  confirmed  by  thereaearoheaof  Leenlk 
{Arch.  Exper.  Path.  u.  Pharm.,  xxiv.,  1888),  who  found  that  outside  of  the 
body  salol  is  a  very  feeble  germicide,  and,  indeed,  acts  at  all  only  as  it 
is  decomposed  by  the  bacteria.  To  some  extent  it  has  been  employed 
by  surgeons  as  an  antiseptic  in  the  place  of  iodoform.  According  to 
German  authorities,  the  full  dose  of  ^alol  la  half  a  drachm  three  timoe 
a  day.  This  is,  however,  a  very  large  dose,  not  more  than  half  of 
which  should  be  ordinarily  given,  The  large  proportion  of  phenol  hber< 
ated  in  the  dccompotsition  of  snlol  indicates  that  big  doses  of  the  drug 
must  bo  dangL-rous.  Probably,  however,  much  of  the  large  dose  usually 
escapes  uucLangcd  from  the  bowel.  It  is  certain  that  apparently  dan> 
gerous  doses  have  often  been  taken  with  impunity.  Death  is,  however, 
said  to  have  been  caused  by  fifteen  grains  (Lancet,  May,  1891),  but  this 
seems  incredible.  Hessclboch  calls  attention  to  the  influence  that  car- 
bolic acid  has  upon  the  cortex  of  the  kidneys,  and  believes  that  the 


Ihti  toet  Id  ord«r  to  detennina  Iho  mt«  at  ifhich  food  pawo  from  tli«  rtoBMh.  Th*  bKm 
of  Mven  |>er«oc»  Id  mud-I  beiUtb  nffordnl  the  >ftliaylario  xiid  roftctloo  in  from  onvhalf  Ici  Uu«** 
^Qirten  of  wa  hnur  ulttr  tUe  Lngealion  of  tba  drug,  but  in  icren  cmm  af  (Attrie  dDstalloa 
with  «r*tllDaw  of  tba  muieuUr  oo«t  of  lb«  itonieh  two  to  three  bonre  wer«  reqairvil.  3|i<r« 
twcal  eDalcMl  eipariiiMiiU,  bowtTsr,  tbrowi  grwl  doubt  npoo  tb«  n)a«  of  tb«  t«t  (m«  BvUm. 
XUh,  ir»oA«ifcA,  xxfl,  1888,  p.  »76). 
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long-c'ontintKHl  use  of  creo  small  doees  of  eolol  U  dangerous  when  thoee 
orgtins  are  dtscaaed. 

Betbol  of  Sabli,  or  Napkthofol  of  Kobert,  is  the  anlicjlnte  of  {9  nnph* 
thol  othor,  and  occuni  in  email,  white,  resplendent,  almoat  tiiAtelcsa 
crystals,  iDsoluble  in  water,  but  aoluble  ia  atcohol  and  in  fats,  and 
Laviog  a  racltingpoint  of  203°  P.  It  has  been  introduced  to  the  pro- 
Xcasion  by  Hcrck,  and  studied  to  some  extent  by  Kobert  and  B.  H. 
Sahli  (Thcrap.  Monatshfte,  1887),  and  by  Lesnik  (Arch.  Exper.  Path, 
vnd  Pharm.,  xxiv,,  1888).  It  is  a  compound  analogous  to  salol,  but 
liaving  the  baao  of  napbthol  instead  of  phenol,  anJ  consequently  split- 
ting up  undur  the  inBuence  of  the  intestinal  juices  into  ealicylie  acid 
and  nnphthol.  It  contains  ten  per  cent,  less  salicylic  acid  than  does 
ealol,  and  has  the  further  disudrantago  of  poswssing  a  much  higher 
molting-point  and  therefore  splitting  up  less  readily  into  its  component 
parts.  Kobert  claims  for  it  that  it  is  preferable  to  salol  in  rheumatism^ 
as  producing  less  disagreeable  after-cflects,  but  Sahli  believes  that  it  is 
■not  so  certain  in  its  action.  Or  account  of  it^  not  yielding  phenol,  it  ia 
less  poisonous  than  salol.  Kobert  ha»  found  that  when  given  internally 
It  in  very  useful  in  the  treatment  of  catarrh  of  the  bladder,  as  well  as  of 
ffonorrhcEoI  cystitis. 


BENZOmUM-BENZOIN.    U.S. 

The  concrete  juice  of  Styras  Benzoin,  a  large  tree,  native  of  Pern. 
Iho  drug  is  said  to  bo  obtained  by  incising  tho  tree  and  allowing  the 
Juice  to  harden  as  it  exudes.  The  finest  specimens  of  benzoin  consist 
of  tears  agglutinated  together;  tho  poorest,  of  brown  or  blackish 
Tnasacfl  without  toars.  The  fracture  is  resinous,  tho  surface  of  the 
^ears  smooth  and  whitish,  tho  odor  fVagrant,  tho  taste  at  first  very 
flight,  afterwards  somewhat  acrid.  The  chief  constituents  of  benzoin 
<k.ru  resin  and  benzoic  acid;  cinnamic  acid  is  also  frequently  present, 
^Dd  is  said  to  be  especially  found  in  tho  white  tears. 

Benzoic  Acid  (Aciddh  Benzoicuh,  U.S.)  is  obtained  by  sublimation 

of  gum  benzoin.    As  thus  prepared,  it  Is  in  white  feathery  crystals,  of 

m^  silky  lustro  and  a  fragrant  vanilla-Uko  odor,  duo  to  tho  presence  of  a 

'^'olatilo  oil,  tho  pure  acid  being  inodorous.    The  taste  Is  warm,  acrid, 

X>eculiar.    Benzoic  acid  molts  at  250*  F.,  and  volatilizes  without  change ; 

i^  polublo,  when  pure,  in  about  five  hundred  parts  of  waier  and  in  two 

X>  firta  of  alcohol  at  59*  F.,  in  fifleon  parts  of  boiling  water,  and  in  one  part 

c^i*  boiling  alcohol;  also  soluble  in  the  fixed  oils  and  alkaline  iwlulionB. 

^  <,  ia  a  feeble  acid,  but  forms  neutral  salts  with  the  alkalies.     Benzoic 

^«id  is  widely  distributed  through  the  regutublu  kingdom,  conaLituling 

^Ise  peculiar  principle  of  all  true  balsams,  and  ia  occasionally  present 

^Ti  the  urine  of  grass>eating  animals.     It  is  a  normal  constituent  of 

castor,    and   has   been  detected  by  Seligsohn  (^Ckemische  Centralblaii^ 

\861)  in  the  suprarenal  capsules  of  an  ox.    It  is  used  considerubly  in 
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Bun^  and  C.  Schmtcdcborg  baro  also  found  that  in  the  dog  with  roiml 
ftrterica  tied  no  convci'stori  of  benzoic  into  hippunc  acid  occurs,  but 
tliat  tying  of  tho  urcttre  doea  not  intcrfcro  with  the  cliango.  They 
hnvo  also  succooded  in  converting  bonKoic  into  hippuric  acid  by  pansiDg 
blood  containing  benzoic  acid,  with  or  without  glycocoll,  «lowly  through 
tho  kidneys,  removed  frora  tho  body  directly  after  death.  From  eoine 
of  their  c!q>erinicnta  it  would  seem  that  tho  blood -corpuscles  play  an 
important  role  in  the  process,  as  when  scrum  freed  from  blood-cor^ 
puscles  was  used,  at  most  only  a  trace  of  hippuric  acid  was  fonned. 
According  to  Moiasner  and  Shepard,  sometimes  tho  benzoic  acid  is  con- 
Tcrtcd  into  succinic  instead  of  hippuric  acid  in  man,  and  in  chickens  it  is 
habitually  changed  into  Uvo  new  products,  one  of  which  is  nitrogenoua. 
It  has  not  yet  been  clearly  mode  out  whoro  the  niti-ogen  neeoBsary 
for  tho  formation  of  tho  hippurio  acid  is  obtained.  In  the  elaborate 
experiments  of  Carl  Virchow  {Zeitschr.f.  Phyi.  Oiem^  ri.),  bonzoate  of 
sodium  caused  a  decided  increase  of  tho  nitrogenous  ctiraimition  fWtra 
tho  kidneys;  but  tho  testimony  as  to  tho  effect  of  tho  ingestion  of  ben- 
Eoic  acid  upon  tho  urea  and  uric  acid  of  the  urine  is  singularly  contra- 
dictory. Thus,  Up9  {Mfdico-Chirurg.  Trans.^  1841,  xxix.  30),  Leroy 
d'EtiolloB  (qaote^l  by  iStill6),  and  I)cbouy  (quoted  by  StiII6)  affirm 
that  tho  uric  acid  is  very  much  diminished  or  altogether  absent,  while 
Garrod  (^Memoirs  of  the  Chem.  Soc.,  i.,  1842,  and  lancet,  Nov.  1844)  and 
Eollcr  {Ann.  der  Chcm.  vnd  PA/irm.,  xlili.,  1842)  assert  that  Ita  quantity 
remains  normal.  Again,  (inrrod  affirms  that  the  uroa  is  very  much 
diminished  in  quantity,  while  Keller  and  Meisancr  and  Shepard  (toe. 
cit.)  declare  that  it  ts  not  afToctod.  Tho  only  logical  conclusion  would 
seem  to  bo  that  the  effect  of  benzoic  acid  upon  the  solids  of  the 
Driae  is  not  constant,  but  varice  for  reasons  at  present  unknown.  All 
authorities  appear  to  agree,  however,  in  ofiAsrting  that  the  acidity  it 
increased.* 

In  April,  1872,  Dougall  (^Med.  Times  and  Oas.,  \.,  1872)  announced 
that  benzoic  acid  is  an  active  antiseptic.  Since  thai  time,  numerous  ex- 
periments have  been  mode  by  E.  Salkowski  (Berlin.  Klin.  Wochens.^  1B75, 
297),  Grnbe  {Cmtralhl.  f.  Chirurg.,  1876,  778),  Bucholtz  (ArcMv  /.  Ex 
perim.  Pathol,  vnd  Pharm.,  Rd.  iv.),  and  Fleck  (Benroesaurf,  etc.,  Munich, 
1875),  with  the  nnanimous  result  of  ascribing  to  benzoic  acid  a  first 
rank  in  deetroying  bacteria  and  preventing  putroHiction.  In  most  of 
these  investigations  l>cnzoic  acid  was  found  to  bo  much  moro  active 
than  solicyllc  acid.  Bucholtz  found  that  0.02  per  cent,  of  benzoic  acid 
hod  ft  very  perceptible  effect  npon  tho  devolopmcnl  of  bacteria,  and 
O.l  per  cent,  inhibited  their  growth  entirely;  also  that  tho  benzoatd  of 
aodium  was  no  less  powerlUl  than  the  pure  acid. 


*  Dr.  Ofttrod,  baviD^  dbeoverad  that  tho  hipptintw  hKV«  th«  powor,  whoa  tddod  to  MMd- 
Mram  DMttktning  urmlcs,  of  Ckiulng  iha  dlmpp«uaa<M  of  tbft  nr'M  fecid,  ItH  Iflgcwtwl  tbdr 
BM  to  |>r>c4le&l  m*dicine  io  ortc  kcH  ili&ttmii.  He  kitm  of  lh«  biiipamte  of  Mdium  ton 
pmlai  ibrM  UoM  t  lU;.    It  toMj  w«ll  tw  oootbiDed  wltli  Uthlaia  or  pouiuiam  nlta. 
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In  cocofdance  with  thin  is  tho  observation  of  Katnagawa,  that  wfailo 
ralieylic  acU  has  little  influonce  as  an  antiseptic  in  the  alinionuirr  tract, 
benzoic  acid  acts  powerfiilty,  notably  reducing  l>oth  tho  iudican  in  the 
urine  and  number  of  the  bacteria  in  the  intesiinos. 

Although  benzoic  acid  was  at  one  time  much  uaed  in  the  treatment 
of  chronic  hronchial  catarrh  as  a  stimulant  expectorant,  it  has  in  tbe  last 
decade  been  especially  employed  as  an  antiEymotic  and  antipyretic, 
and  in  the  treatment  of  urinary  diftordera.  In  diphtheria,  ertfiipeUu, 
and  allied  diaoaaes,  German  practitioners  have  given  it  with  aasertod 
good  results,  and  Profowor  Senator,  of  Berlin  {AUgem.Wien.  Med.  Zet- 
tung,  xxiii.,  187G,  alleges  that  it  is  equal  in  its  acliou  in  acute  rhfuma- 
iiam  to  aalieylic  acid,  a  conclusion,  however,  which  is  not  in  accord 
with  later  experience.  ProfeMor Senator's  daily  dose  was  in  most  caaaa 
about  three  dracbms.  Dr.  Ure  first  BUggeatod  tho  employment  of  ben- 
zoic acid  in  uric  acid  gravel  and  calculus^  because,  as  he  thong-ht,  it 
diiniuiiihcd  the  excretion  of  uric  acid ;  and  Dr.  Gotding  Bird*«uh6e- 
qnontly  asserted  that  his  clinical  ex{>erience  had  Bhown  the  value  of 
benzoic  acid  in  vric  acid  diathesis.  The  results  of  laboraton*  expcrimenta 
(sec  p.  691)  are,  however,  so  discordant  that  careful  chemical  etudiea 
arc  urgently  needed  to  enable  ua  to  decide  whether  allogod  clinical  n~ 
Bulls  are  due  to  a  direct  action  of  tho  drug  rather  than  to  some  indirect 
influence.  In  the  phosphatic  urine  of  vesical  catarrh  benzoic  acid  oiteo 
nets  most  happily ;  by  rendering  the  nrine  more  acid  it  incneasM  Its 
power  of  dii4solving  the  phonphatos,  while  at  the  name  time  it  stimnlates 
the  mncous  membrane  of  tbe  bladder,  and  exertaan  antiseptic  influence. 
Id  the  ammoniacal  cystitis  the  drug  is  of  great  valne.  It  is  also  Baid 
oflen  to  act  voiy  happily  in  acute  gonorrhfra  (^Phila.  JW.  7Vmes,  ir.). 

Benzoic  acid  has  the  property  of  preventing  animal  f^ta  from  bo> 
coming  rancid,  and  is  therefore  much  used  as  an  addition  to  ointmontji 
Moreover,  it  exerts  a  peculiar,  often  very  beneficial,  stimulant  action 
upon  tho  Gkin,  and  is  very  useful  in  such  conditions  as  chapped  hands, 
Iips,t  or  nipples,  and  oven  in  Jissure  of  tho  anus. 

There  would  seom  to  be  no  doubt  that  benzoic  acid  may  bo  rabstt- 
tutcd  for  carbolic  or  salicylic  acid  in  antiseptic  surgery.  Under  tho 
name  of  baUamum  traumaticum,  a  preparation  practically  the  same  as 
the  compound  tincture  of  balsam  was  formerly  much  used  aa  a  vul- 
noniry.  TIio  practice  has  gone  out  of  vogue  ;  but  the  discoveries  con- 
cerning anti»ep8ia  and  the  excellent  results  obtaiued  by  Mr.  Bryant 
{Lancet,  1876,  ii.  747)  show  that  it  was  well  founded.  Mr.  Bryant 
Himply  covers  the  wound  in  compound  fhu^turcs  and  other  severe  in- 


•  Vrinnry  Dtpotitt,  PhllulelphlK,  1959,  p.  160.  Dr.  Bird  Katn  ihtX  be  hM  tomi  lb* 
fullowiii^  rurtnnia  ot  jcrnat  earriee  in  ohranio  uric  utiil  graral ;  ]£  Sodii  tmrboiwlia,  3''* !  »ciaH 
b>nK»ci,  i^r.  xl.;  khjII  pbovphBti*,  ^ii':  ■1'^''  rcrrtmli*.  r^tr;  Kilro  «t  odds  aqaa  eiDtuuBaatt, 
fjviln;  tiiMttuno  byMefUDi.  t$lr.    S.— Twa  UbtMpovnfulf  tbr««  dmM  ft  d*]r. 

f  ?rofM»c>r  sunt  cotamcadi  «  inistiirB  of  ao«  part  of  Ihe  emnpoimd  llufUm  of  bentola 
ftoJ  four  jiarlA  of  gl/Mttn. 
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juriee  with  liot  thoroughly  Baturatod  with  the  oomponnd  tincture  of 
bonroin,  and  maintains  absolute  quiet,  with  non-removal  of  the  droeaing, 
for  Bomc  da^"a.  His  resultg  appear  to  cliallenge  thoao  obtained  by  the 
meet  oonipUcated  anliaoptic  surgery  (see  also  Lancet^  1877,  i.  671). 

Administration. — The  dose  of  beuzoio  acid  is  fVora  ten  to  thirty 
grains.  Gum  beozoin  is  never  used  itself,  but  is  exhibited  in  the  form 
of  the  tincture  {7'inctura  Bemoini — 20  per  ccnt.^  U.S),— dose,  fjBS  to 
fji ;  and  of  the  compound  tiruiure  (^Tindura  Bemoini  Composita — 12  per 
cent., TJ-S),  used  in  chronic  bronchial atUirrh, — dose,  fji  to  fjii.  A/ifps 
Bcnzoinatus,  2  per  cunt.,  U.S.,  contains  only  enough  of  the  benzoin  to 
presence  the  tard,  and  is  employed  as  the  basis  of  ointments. 

ANTIPTEIN. 

Antipyrin  wae  discovered  by  Dr.  Ludwig  Knorr,  of  Munich,  and  first 
experimented  with  by  Pi-ofeHsor  Filohnc,  of  Erlangen  (Zeitschriji  f.  Klin. 
Med.,  18^,  vii.  641).  It  is  a  grayish  or  roddi&h<white  crystalline  powder, 
of  a  slightly  bitter  taste,  soluble  in  &  fty  parts  of  ether,  much  more  so  in 
water,  ten  parts  of  it  being  dissolved  in  six  parts  of  cold  water,  and  also 
very  soluble  in  alcohol  and  chloroform.  Its  solution  strikes  with  a 
solution  of  porchloride  of  iron  a  reddiuh  brown  calor,  with  nitric  acid  a 
beautiAil  greenish  color*  Chemically,  it  is  known  as  PhenyUiimethyl- 
yyrasolone.  On  account  of  its  being  a  pi-oprietary  medicine,  prepared 
by  a  patented  proce^,  it  is  not  recognized  by  the  U.S.  I'barmacoptria, 
but  is  ofBcial  in  the  British  Pharmacopcuia  under  the  name  of  Pbena- 
zoNOU,  Pkeruizone. 

PffTsiOLOOiCAL  Action. — When  given  to  the  normal  man  in  do6e« 
of  from  ten  to  twenty  grains,  antipyrin  produces  usually  no  distinct 
symptoms.  If,  however,  it  be  administered  in  a  larger  dose,  and  espe- 
cially if  it  bo  given  in  the  continuous  dose,  so  as  to  acoutuulato  in  the 
systcni,  it  causes  languor,  malaise,  a  peculiar  cyanotic  pallor  of  tbe  face, 
with  failure  of  the  pulse.  The  symptoms  which  have  in  a  number  of 
cases  followed  largo  doses  are  very  curious,  and  some  of  them  difficult 
of  explanation.  Prominent  among  these  symptoms  is  an  eruption  on 
the  skiu,  which  may  occur  without  constiluliaual  diiiturbancu,  but  is 
often  accompanied  thereby.  In  its  most  typical  form  it  consists  of 
Bmall,  reddish,  irregularly  circular  spots,  resembling  somewhat  those  of 
moaslc«,  and  arranged  in  patches  sepamtod  by  sound  skin.  The  red 
color  usually  disappears  ou  pressure,  leaving  a  brown  pigineutalion, 
M'hich  also  comes  into  view  during  the  fading  of  the  uxauthem,  and 
ordinarily  continues  five  or  six  days.    In  some  cases  Uio  eruption  is 


•  When  ■Dtipyrin  b  dIssolreJ  In  awMt  fpiriu  of  aitr«^  k  giMo  eolor  rspidtj  i)*rcl<>()«  t>7 
tbt  prodootion  of  tb»  iK>-n{tr«*o*a'Uipyrin  of  Knorr.  Aoeording  to  ProfMton  il,  C.  Wood 
ud  ioba  MnnhAD  {VKtrap.  <?aa.,  Fab.,  1889),  tbt  renotion  II  da*  to  tl>«  pr»««oo«  of  frM 
Ditroiu  Acid  In  cncntnorelnl  ■«Mi  tpiriUof  nitre.  Tba  nmo  uhMrvero  kkra  aboirn  Uiat  i*o- 
DlInMo-ADlipyriti  ii  not  toxle,  in  th«  nbbil  tbrM  graliu  per  pound,  in  tbi«  dt>j;  one  jp-kln  and 
ft  balf  p«r  puund,  luving  no  effntl  npuu  life. 
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crj-tbematous ;  not  rarely  it  resemUlos  ao  urticaria  in  which  the  whcAb 
muy  bo  inailo  very  prominent  hy  a  wide-spread,  dcep-crinisun  blo^ 
In  a  caiic  reported  b}'  Spitz  (  Therap.  MonaUch.,  1887),  thu  wbule  uurfac*  I 
of  the  body  was  covon^U  with  bulla,  wbiu-h,  becoming  coullueut,  iuvuired 
thti  akin  in  a  universal,  dedqiiamaiive  Inflammation.  Vcr)*  frcqui^nlly 
tho  antipyriu  rush  is  accompanied  by  widc-eproad  oedvma,  which  u 
tispociully  prone  to  involve  the  lace,  causitit;  great  Bwulling,  and  even 
eloAuru  of  the  eyes,  but  which  may  be  most  pronouiic-ed  iu  tho  ox- 
treniitics.  Tho  mucous  membranes  may  share  in  the  irritation.  YioWnk 
catarrhal  conjunctivitis  is  not  very  rare,  whilst  coryza  and  laryti^itin 
have  bc-cu  uoticcd.  (Kor  cases,  see  London  Lancet,  w),  i.,  1&S8  ;  SritUh 
Med.  Journ.,  vol.  i.,  1888;  also  vol.  i.,  1892.) 

The  marked  rise  of  temperature  which  is  apt  to  accompany  the 
anlipyrin  crujition  is  probably  due  to  tho  irritation  of  Uie  skin  and 
the  subdernLil  tissue,  and  is  not  a  diitict  result  of  the  action  of  the  drug, 
since,  when  tho  antipyretic  eruption  takes  the  form  of  an  urticAria,  thd 
itching,  fligliing,  liyitterical  uurcat,  and  dyspnoea,  which  are  apt  to 
accom])nny  uriicarias  not  due  to  autipyrin,  have  been  very  pronounced. 

In  a  number  of  cases  of  antipyrin-poisoning  thoro  have  been  violent 
nervous  Bymptoms,  which  seem  to  be  a  direct  outcome  of  the  action 
of  tho  poison.  The  vomiting,  which  is  sometimes  accompanied  by 
abdominal  pain,  may  bo  looked  on  as  an  evidence  of  local  irritation  ; 
but  this  is  hardly  tbo  case  with  giddinegp,  somnolence  deepening  into 
coma  and  passing  into  profound  stertorous  unconseiouftness,  with  dila- 
tation of  the  pupils,  and  epileptiform  convulsions, — all  of  which  bare 
been  noted  {Berlin.  Klin.  Wochensch.,  xxvi.,  1889  ;  Med.  Jfeics,  lir.,  1889; 
Correspond.  Ulatt.,  1888).  The  unrest,  excitement^  violent  ti^jmblingB, 
not  rarely  seen,  eeem  also  to  be  directly  produced  by  the  drug.  A« 
illustrative  of  these  symptoms  may  be  cited  the  case  reported  by  Dr. 
F.  Spitzer  {Centralb.  f.  d.  Therap.,  viii.,  1890),  in  which  a  man,  aged 
twenty-four,  shortly  aiYer  taking  one  hundred  and  twenty  grains  of 
antipyrin  during  an  hour,  complained  of  violent  pain  in  tho  belly,  and 
vomited  freely;  an  liour  later  ho  was  found  in  a  condition  of  groat 
excitement,  screaming  out^  champing  his  tcuth,  with  a  red  face,  much 
swollen  conjunctiva,  and  cold  u.\ttxMuitic8 ;  the  pulse  was  one  hundrvd 
and  eight  per  minute,  rhythmical,  with  sti-oug  heart-impulse;  tbe  res* 
piration  thirty^jight.  There  was  pra>cordial  anguiish,  paio  in  the 
stomach,  and  marked  tremors,  with  o.\aggoratiou  of  tlie  ten  do  u- re  flexes. 
Fiiteon  hours  after  the  poisoning  he  wus  seized  with  a  sudden  chUi, 
with  marked  cardiac  failure,  from  which,  however,  he  roeovorod.  Dr. 
II.  M.  Briggs  (^London  Med.  Jtec,  March,  1891)  ro|>orl8  blackish  urine 
with  albumen  and  blood -corpuscles  iu  antipyrin-poiMiuing. 

Tho  symptoniH  produced  by  uul>pyriu  upon  the  lower  animals  re- 
semble those  caused  iu  mau,  except  in  the  absence  of  dermal  irritation 
and  its  secondary  results.  According  to  the  observations  of  Dr.  I^con 
Arduin  {Thesis,  Paris,  132,  1885),  Profuasor  Demme  (Fortxhritte  dcr 
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JfftfiWft,  1884,  ii.  657),  Dr.  Coppola  {Kohert's  Jahresberieht,  1885,  p.  314), 
Simons  and  Hock  (Johns  Hopkins  Jfosp.  Bull.,  1S90),  and  olhers,  in  the 
frog,  in  moderate  toxic  diiaorf  (half  to  one  ceutigramrao),  il  caueee  eon- 
vuUiouu,  witii  opiiilhotonoa,  and  a  very  marked  increase  of  reflex 
activity.  In  the  earlier  litagcs  of  this  condition  the  animal  ia  cataleptic, 
and  L.  Blumeneau  {St.  Petersb.  Med.  Wochensch.,  IBS')  affirms  that 
ibere  in  a  primarj'  stage  of  quiet  with  dimitii(*lied  reflex  activity.  If 
given  in  overwhelming  amount,  antipyrin  causes  in  fj*og  immediate 
quiet,  muscular  relaxation,  with  lose  of  reflex  activity,  deepening  into 
complete  paralysis  and  death.  In  mammals,  the  chief  Bymptoms  of 
antipyrin-poiaoning  ai-e  ataxy,  paniplogiii,  hurried  rospiraliun,  convul- 
Bions  with  general  rigidity,  dilated  pupils,  unconaoiousneiis,  and  fall 
of  temperature, — all  ending  in  death,  which  seems  to  be  duo  to  failure 
of  respiration.  Small  therapeutic  doses  caueo  in  the  lower  mamniald,  as 
Qsually  in  man,  no  pronounced  symptom.  In  trying  to  trace  out  the 
physiological  action  of  the  drug,  I  shall  discuss  separately  the  dilTerent 
syslems. 

JVerpoM  System. — The  action  of  antipyrin  upon  the  braiu  is  not  pro- 
found, but  the  quietude,  the  relief  ia  certain  motor  and  sensory  uerva- 
storms  produced  by  Iherapeutie  doses  iu  man,  and  the  somnolcnc*, 
stupor,  coma,  which  buve  been  noted  in  afltipyriu-poisoniug,  both  in  man 
and  animals,  indicate  that  the  drug  lias  a  peculiar  in/luence  upon  the 
cerebral  cortex.  Testimony  is  strangely  at  variance  as  to  the  origin  of  the 
coQTuIaions.  Blumeneau  and  Batten  and  Bokenham  {Brit.  Med.  ./ourn., 
L,  1889)  atate  that  section  uf  the  cord  does  not  prevent  their  occurrenoo 
in  the  posterior  segment  of  the  body  ;  white  Coppola  and  Simon  and 
Hock  slate  that  it  has  such  action.  Either  the  first-named  obiiorvers 
failed  to  make  complete  section,  or  else  both  cerebral  and  spinal  con- 
vulsions are  produced  by  the  drug.  At  present  It  seems  most  probable 
that  the  convulsions  are  chiefly  epileptiform, — i.e.,  cerebral;  this  is  in 
accord  with  the  statement  that  cram p-usphyxta  (spinal  spasm)  is  never 
produced  by  antipyrin.  The  cerebral  action  of  the  drug  is  Airtber 
vitnessed  to  by  Simon  and  Iluck,  who  believe  that  they  have  oxperi* 
mentally  provoa  that  it  first  stimulates  and  then  paralyzes  the  special 
sensee. 

Our  knowledge  of  the  action  of  antipyrin  upon  the  spinal  cord  ie 
very  incomplete.  We  do  not  certainly  know  whether  the  alleged 
primary  decrease  of  reflex  activiiy  (Blumeneau),  or  the  characteristic 
increase  of  reflex  activity  (various  observers),  or  (he  final  abolition  of 
reflex  activity,  are  or  are  not  of  spinal  origin,  although  it  is  probable 
that  in  toxic  doses  the  drug  acts  as  a  primary  stimulant  and  a  secondary 
depressant  of  the  spinal  cord,  Chouppo  (Semaitie  Med.,  July,  1687)  states 
that  the  drug  even  has  the  power  of  suspending  the  strychnic  convul- 
sions, if  the  obsenaiions  of  Blumeneau — that  in  a  frog  with  the 
cerebral  hemispheres  removed  antipyrin  produced  slowness  of  reflex 
reaction,  which  immodiatt^ly  disappears  upon  section  of  the  spinal 
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cord  hi-rh  np — be  correct,  the  primary  reflex  depression  is  probabtj* 
cerebral. 

Thoro  Boems  to  be  no  doubt  that  Miii^yr\n paralyse  the  motor  nervet, 
Lopino  Ciyo«  Med.,  vol  Hii.)  has  noticed  that  if  access  to  the  ner\-e  be 
shut  ofT,  such  nervo,  after  death  fi-om  autipyrin,  will  be  diatiiictly  more 
active  id  ita  response  to  stimuli  than  is  the  impliealed  nerve ;  whilst 
Simon  and  Hock  (Johns  Hopkhti  Suli.,  18O0)  noted  in  frogs  killed  with 
antipyrin  the  motor  nerres  absoluiely  paralyzed,  and  have  also  demon- 
strated the  influence  of  the  drug  by  bringing  it  in  local  contact  with 
an  exposed,  nerve.  Thuae  latter  observers  confirm  the  earlier  work  of 
Coppola,  and  it  seems  to  be  proven  that  when  applied  locally,  or  given 
internally,  autipyrin  is  a  distinct  depressant  of  the  sensory  nerve-tntnkM. 
Simon  and  Huck  affirm  that  in  the  beginaing  of  the  convulsive  stage 
animalfl  can  bo  opcratod  upon  without  the  use  of  an  ana^ithctic.  In 
accordance  with  this  are  the  obscn'ationa  of  Batt«ri  and  Bokenham 
(^British  Med.  Journ.,  i.,  188W),  that  whoa  locally  applied  to  the  exposed 
intestine^  antipyrin  prevents  the  peristaltic  wave  which  is  normally 
produced  by  the  application  of  common  salt,  although  it  does  not  check 
the  annular  contraction  at  the  point  of  irritation;  an  eflTect  which 
seems  only  explainable  by  the  suppoHition  that  the  intestinal  nerves  and 
not  the  intestinal  muscles  are  paralyzed  by  the  drug. 

Various  observers  have  noticed  in  antipyriri-poisoning  more  or  less 
pronounced  muscular  RtiffneHs;  and  Devraux-Armand  has  seen  tt  pass 
inio  post-mortem  rigidity  in  animals  fatally  poisoned  {Thesis,  Nancy, 
1885).  This  stiffness  appears  to  bo  the  result  of  an  action  exerted 
directly  upon  the  muscles;  for  in  Armand's  researches  the  muscles 
removed  from  the  body  of  the  animal  killed  with  antipyrin  underwent 
much  more  powerful  and  prolonged  contraction  than  wiw  produced  by 
the  same  amount  of  stimnlntion  in  the  normal  muscle. 

Circulation. — Further  researches  in  regard  to  the  action  of  antipyrin 
upon  the  circulation  are  very  desirable,  but  there  are  certain  points 
concerning  w^hich  we  have  definite  knowledge.  Arduin,  Remme,  L*- 
pino,  and  Armand  alt  affirm  thot  in  the  poisoned  fhog  the  heart  is 
arrested  in  diastole,  but  Coppola  states  that  antipyrin  has  no  influence 
upon  the  circulation  in  the  frog,  that  in  many  cases  after  the  largest 
dose  the  heart  is  arrested  in  systole,  and  that  iu  the  Williams  apparatus 
no  effect  is  produced  by  antipyrin  upon  the  isolated  heart  unless  tbo 
dose  be  enormous.  Faval  found,  however,  that  w^hile  moderate  doses 
have  little  effect,  large  doses  diminish  the  frequency  and  force  of  the 
cai-diac  contractions  iu  the  isolated  heart  of  the  frog,  and  finally  caoso 
diastolic  arrest  (  Thesis,  Lyons,  18B7),  and  I  think  it  must  be  considered 
established  that  in  sufficietit  dose  antipyrin  acts  as  a  direct  paralyzant 
to  the  fVog's  heart.  Domme,  Arduin,  Armand,  and  Henry  Casimlr 
(ITtesis,  Lyons,  1886),  Cerna  and  Carter  (Xew  Semedtes,  1892),  have 
sepurafely  determined  by  experinietit  that  in  moderate  doses  antipynn 
increases  the  arterial  pressure,  while  toxic  doses  lower  the  pressure.     The 


ANTIPYRETICS. 


697 


Cftosc  or  cnusea  of  ibo  rise  hare  not  yot  been  fully  detcrmioed ;  it  occore 
in  curarized  animals,  and  \a  tliercforo  independent  of  any  action  of  the 
drug  upon  tho  respiratory  centres.  According  to  Ccrna  and  Cnrtcr,  it 
Is  not  proveuled  by  previous  seeiion  of  the  pncumogastrio  nerree  and 
of  the  spinal  cord,  and  the  puK-te-wavcB  accompanying  it  arc  of  oxti*aor- 
dinary  tuso  and  huiglit.  It  would  appear,  therefore,  that  it  is  at  least 
in  ]iart  due  to  a  direct  stimulation  of  the  heart. 

The  action  of  the  drug  upon  the  vaso-inotor  system  is  fit  present 
writing  very  doubtful.  Cerna  and  Carter  afflrui  timt  it  has  no  iufiu- 
enco  upon  the  bloud-ve^Hels,  but  certainly  give  no  proof  of  this;  and  the 
fact  ascertained  by  Ca.simir,  that  the  rise  of  arterial  pretisuro  is  accom* 
pauied  by  a  distinct  decrease  in  the  size  uf  such  vascular  internal  organs 
as  the  kidneys,  indicates  thut  the  drug  produces  a  vaso-motor  spasm, 
a  rieiir  which  receives  confirmation  from  the  assertion  of  Arduin,  that 
antipyrin  is  a  powerful  hcemostatic.  On  the  other  hand,  Querrolo,  em- 
ploying the  plesRimograph  of  Mosso  (quoted  by  Armand),  found  that 
the  arm  is  incffnsod  in  size  under  the  influence  of  antipyrin,  and  there- 
fore that  the  peripheral  vessels  arc  dilated,  and  Casirair  affirms  that 
similar  dilatation  can  bo  seen  in  tbo  blood-veeacls  of  iho  cars  of  rabbits 
poisoned  by  antipyi-in. 

The  fall  of  iho  arterial  pressure  Is  without  doubt,  at  least  in  part, 
the  result  of  a  depressing  influence  of  the  drug  upon  the  Leart  itself; 
but  if  the  observation  of  BettL-lIiclm  (quoted  by  Dr.  A.  Biach,  Die 
Ifeu^ren  Antipyretica),  that  during  the  fall  of  bk»od-pro*suro  the  tem- 
perature of  tho  interior  of  the  body  notably  falls,  while  that  of  tbo 
exterior  correspond iugly  falls,  bo  correct,  vaso-motor  paralj-sis  probably 
ta  also  a  factor. 

According  to  the  rcfioarchos  of  Cerna  and  Carter,  the  pulse  is  usu- 
ally  increased  io  rate  by  full  doses  of  nntipyria  through  a  paralytic 
influence  upon  the  inhibitory  nerves,  but  ofierwarJ^  hecotnes  ducrcased 
in  number  through  tho  direct  action  of  the  drug  upon  tho  heart 
itself. 

The  peculiar  lividity  often  seen  in  persons  under  tho  influence  of 
antipyrin  is  probably  du«  to  changes  in  tho  blood  iti^elf.  According  to 
Lcpine,  methaimoglohin  is  lai^oly  formed  during  tho  poisoning,  but 
Crobs  and  Hagoumeng  failotl  to  detect  it  (  f^yon  Med„  18S1»).  Tho  throo 
ohservers  arc  in  accord  in  finding  that  tho  number  of  the  red  corpuscles 
is  not  perceptibly  afl'ected,  oven  by  the  continuous  exhibition  of  very 
Urge  doses. 

Ji^piration. — Thorapoutio  doses  of  antipj'rin  do  not  seora  to  have 
distinct  influenco  upon  tlio  respiration,  but  Simon  and  Hook  have 
noticed  after  toxic  dos*^s  great  increase  in  tbo  respirations,  followed  by 
a  marked  decrease.  In  the  gninea-pfg,  Ratten  and  I^kenbam  have 
seen  Cheyne-Stokos  breathing.  Aeconllng  to  Simon  and  Hock,  tho 
primary  respiratory  increoie  is  not  prevented  by  section  of  tbo  vagi, 
and  is,  therefore,  ctntric. 
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Absorption  and  Elimination. — The  absorption  of  nntipyrin  is  very 
rapid,  uud  alihough  Carrai'a  (quoted  by  Biuch)  failed  to  detect  it  in 
tbo  urine  of  »  dog  that  died  two  hours  aAer  ibo  ingoalioii  of  fiAoea 
grammes,  it»  eliniiiiulion  seems  to  bo  usunlly  prompt  nnd  rajitJ.     Tli 
chief  ebaunel  of  cacapo  is  tbo  kldocys;  1.  I.  ilagc  (Kobert's  Jahrtsb.^' 
1885)  was  uuablo  to  find  tbo  drug  in  tbo  sweat  or  tbo  saliva,  but  it  has 
been  found  iu  minute  quantities  in  the  milic  of  uiirsing  women  by 
I'iuzani  {Ccntr.  fur  die  Ges.  Therap.,  Aug.  1890).    Aruiaiid  atutos  ibat 
it  cnn  bo  continuously  detected  in  tbe  mine  from  tweiily-fivu  minulca* 
to  thirty-six  hours  after  its  ingestion,  although  moat  of  il  ia  vlimtiiuled| 
iu  the  fii-st  twelve  hours.     Mil.  Purrct  and  Givi-o  (/^'  Bull.  Med^  Aug; 
1891)  fouud  tbiit  ui-iuary  cHmtnalion  bogina  iu  the  adult  or  iu  tbe  child 
tbree-quurlort*  of  an  hour  to  an  bour  after  the  ingcHtiuu,  but  that  tba 
child  ellmitiatcs  tbo  antipyrin  more  rapidly  than  tbo  adult.    According 
to  ^aragliano  {Kobert's  Jiihresb.,  18Sa),  tbo  elimination  is  at  ita  boigbt 
in  four  lioiirrt,  and  continues  for  a  day  aad  a  half    Tbe  uriuo  ie  6omo* 
times  increased,  sometimes  diminished,  in  qaantityj  it  is  normal  in 
appearance,  and  never  contains  albumen  or  sugar.* 

Tho  question  whether  all  of  tbe  antlpyrln  escapes  unchanged  is  not 
as  yot  answered.  Capitan  and  Gloy  {Compt.-Jiend.  d,  Soc.  d.  Biolog.^  ir. 
1S87)  found  that  tbo  action  of  tbo  drug  is  much  less  iutunse  when  it  is 
thrown  into  tho  mesenteric  vein  than  when  it  b  given  by  injection 
under  tbe  skin  or  into  the  peripheral  vein.  Their  theory,  that  the  liver 
retains  or  mudifiea  antipyrin,  Is  made  more  plausible  by  the  researches 
of  Dr.  "\Yora  IwanofF  {Archivf,  Physiol,  1887,  Supl.  Bd.),  who  Bnds  that 
tbo  liver-cells  of  fnigs  poisoned  with  antipyrin  undergo  very  pronouDCed 
changes  in  their  nuclei  and  protoplasm.  Tbe  statements  of  IwaaolT 
are  especially  important  in  connection  with  tho  known  effect  of  anti- 
pyrin upon  urea  elimination.  Disturbances  of  the  hepatic  function  may 
be  at  the  basis  of  the  inhibitive  action  of  the  drug  upon  urea  formation. 

Temperature. — When  given  in  large  doees  to  the  normal  animal, 
nntipyrin  frequently,  but  not  invariably,  produces  fall  in  tbe  bodily  tero- 
pcrature ;  in  the  fevered  animal  tbo  fall  of  temperature  is  more  marked 
and  more  constant.  Tbe  cause  of  the  fall  cannot  be  considci-vd  to  be 
ontiroly  established,  but  it  is  probably  tbo  result  of  an  influence  exerted 
directly  upon  tbe  thormogeuetic  centres.  It  is  certainly  independent 
of  any  action  upon  tbo  general  circulation,  as  I  have  seen  tho  tumpora- 
turo  of  fevered  dojj;*  reduced  four  or  five  degrees  by  anlipjTin  wilhuui 
change  in  the  arterial  pressure.  In  seven  out  of  nine  experiments  made 
by  Drs.  H.  C.  Wood,  B.  T.  Beiehert,  and  Ht>bart  A.  Hare f  (  Therap.  Gaz^ 


*  Tbi<  tUtamtot  I  bare  kIIowm)  to  lUuid  from  the  old  ediilon,  ttoil  It  \t  probsbljr  mitmI 
•xotpt  In  it*  kbaolntiMicaa.  Dr.  B.  L.  Tuoipkiiit  bu,  buMtivvr,  ivpodol  «  oiae  In  wbkck  tba 
omtioDvd  nw  of  uitipjrln  in  •Dormoua  qunntUiu  |tn>ducc4  ■Ibauinum  (  V%ry\t%ia  Mtd. 
Uoulhljf,  x\m.). 

t  Tlie  oanrac  of  tmmr  prodnoeil  bj  Injaetion*  of  pepsin  In  ibe  bl«od  vKriee,  «i4  In  «*!•• 
rimetrle  wperLintiitJ  U  k  BOt  (iifleiMt  lo  girt  pepiin  oimI  when  Ibe  timptnitun  bw  tlmm 
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i).  803)  upon  normal  animals,  thera  was  a  decroafld  in  both  the  produc* 
tion  and  tbo  dia^ipalioa  of  animal  boat.  In  two  oxperitnentt*  both  funo* 
tions  were  discrnttly  increased.  When  tetanic  convulsions  occur  from 
aotipyrin  there  is  a  markod  rise  of  the  bodily  tempi^rature.  In  both 
of  the  two  calorimetric  oxporimonte  in  which  the  heat-pruductioa  waa 
iQCroaaed,  very  largo  dosesof  antipyrin  had  been  given,  and  it  is  boltuved 
that  the  animal  suffered  convulsions  in  the  calorimeter.  In  almoat  all 
the  experiments  tbe  decrease  of  heat-production  was  vury  much  greater 
than  thu  decrease  of  beat-dissipation  :  it  would  appear,  thci-elurc,  that 
antipyrin  in  tbe  normal  dog  primarily  lessens  heat-proJuctlon,  the  fall 
of  the  hGal-disaipatiou  probably  being  the  rosult,  at  least  in  part,  of  the 
losscnod  heut-pruduction.  In  experiments  upon  dogs  in  which  iKS<iii  had 
been  produced  by  injections  of  pepsin,  boih  btat-producliou  and  boat- 
dissipation  were  markedly  decreasoil,  but  uauuiiy  beal-prudiictiun  was 
more  affected  than  heat-dissipaiion.  The  experiments  of  DosCree  {Journ. 
de  Med.  d,  Clin.  d.  Pharm.,  1888,  Ixxsvi.)  and  of  £ngel  (quoted  by 
Hiacb)  are,  so  far  as  they  go,  in  accord  with  those  just  given,  whilst 
Cema  and  Carter  fonnd  pronounced  decrease  of  boat-production  with 
simultaneous  increase  of  heat-dissipation  in  dogs  fevered  by  injcctionB 
of  putrid  blood ;  so  that  it  would  appear  that  antipyrin  reduces  tem- 
perature in  /ever  by  decreasing  the  hcatproduction.*  That  antipyrin  acta 
through  the  nervons  system  is  strorgly  indicated  by  th©  influence  which 
it  has  over  fever  produced  by  nen'o  lesions.  Dr.  P.  J.  Martin  i^Ott's 
Modern  Antipyretic,  18!)1),  Dr.  li.  Gottlieb  (Arch./.  Exper.  Path.  u. 
Pharm.,  Bd.  xsvii,,  1889),  and  Dr.  U.  Girard  {Jievue  Med.  d.  L  Suisse 
Itomandet  vii.,  1887)  arc  in  accord  in  finding  that  the  rise  of  tempera- 
ture which  is  produced  in  the  rabbit  by  punctures  in  the  neighborhood 
of  the  striate  body  is  te.s»ened  or  altogether  put  aside  by  antipyrin. 
Martin  has  IVirther  found  that  heat- product  ion  is  also  lessened  under 
those  circumstances.  Gottlieb  states  that  Sawadowski  bns  determined 
that  in  the  dog,  whose  spina!  cord  is  cut  high  np,  antipyrin  no  longer 
reduces  the  temperature  {Centralb. /.  d.  Med.  Wussensck.,  1888). 

The  studies  which  have  been  made  by  chemists  as  to  the  cfTectfi 
of  antipyrin  upou  the  elimination  of  waste  products,  taken  in  the 


■dinlilstsr  th«  ■ritlprrsUQ  and  vtndy  oalonmvtricftlljr  tbo  remit.  Th*  bMt  wnj  li  to  prada«* 
ft  {>ar<iKj[iiii  uf  fvritr  on  oda  Ja;  kod  »\w\y  it  (Mloriuialric&tly  through  iU  iili»ls  oourtA ;  KOin* 
Aitjt  tubMC^ueDlIjr,  the  Mmo  Bnitital  Mfid  dote  of  |icp«in  b«ing  niiaii,  the  uouns  of  tbe  fnver  l> 
to  b«  awlifted  by  tbv  uitip;r«Ua,  and  tti«  li«iit-<liui|Mtii}a  Mil  heat -production  of  iba  two  daji 

>  Tbo  cz|>«Tlmoiita  of  Gottlieb,  how«ir«r,  ani  not  coti-nnnnt  «itfa  thii  vlow  ;  in  throe  ei- 
peniae&l«  hjrpuikrniio  injaeliuBH  of  \inK\\tjT\u  n«r*  rMlc>«ail  by  incmaMd  h«it-|>rodiietEatl, 
with  a  graalcr  IncrMUS  of  beat -'liuipai Ion  ami  eiMiaequent  hll  of  t«:nperatnre.  Similar 
rtaulta  war*  alio  reoubed  in  rabbltj  in  which  Tever  b&d  b«en  )>roduoed  bj  pritikins  nerT*. 
BBBlrM  {Arekiw  /.  E^rp^r.  Pirlk.  u.  fh'irm.,  siviii.,  1391).  Tbiwe  FxperimcnU  an  crriaiulj 
Op«n  to  tho  objMtioB  that  U  is  not  nhown  thst  lh«  obitDCBii  in  hral-dU>ipation  antl  [traduction 
wbicb  ir«i«  BOlad  wars  raftll;  pffijuoed  bj  ibci  atiti|>f  tin.  and  were  aot  dua  to  the  oonQntmabt 
ia  ttaa  caloritaatcr  or  to  the  natural  varialluns  La  tbo  cuujae  of  tho  favat  ilaalf;  in  utliar  worJi, 
tbora  vara  do  propar  aoatrol  axpwlmonu. 
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whole,  are  in  accord  vn'th  the  view  that  antipyrio  leasena  heat-pro* 
duction.  It  ia  indeed  irno  that  ChiLtendou  and  CumroinB  (^PhysiaL 
Labor.  She/.  Set.  School,  vo\.  ii.)  were  unablo  to  find  that  antipyrio,] 
either  in  largo  or  in  toxic  doses,  has  any  effect  upon  the  climinatioa  of] 
carbonic  acid  hy  the  animal ;  but  before  these  ruaults  can  be  considered 
as  established,  further  experimentation  is  necessary.  Again,  Arraand 
thonght  that  he  had  chemically  proven  that  anttpyrin  increases  the 
elimination  of  urea,  but  the  original  studies  of  Uml>ach  (^Arch. /.  Exper. 
Path.  u.  Pkarra.,  acxi.),  who  found  Ihat  large  doses  of  antipyrin  Tory 
markedly  decrease  the  elimination  of  urea,  have  been  eo  abundantly 
confirmed*  that  it  would  eeem  that  it  must  be  considered  established 
that  antipyrin,  both  I'n  health  and  in  fever,  diminishis  the  output  of  th€ 
nitrogenous  products  of  tissue-waste. 

It  would  further  appear  pi-obable  that  antipyrin  alters  the  normal 
relatiou  between  the  various  excrementitious  subatancoii,  binco  Umbach 
has  found  that  while  the  urea  was  markedly  diminished,  uric  acid  was 
scarcely  altered;  and  Rabin  aiBrms  that  in  his  experiments  the  elimi- 
nation of  uric  acid  waa  ovon  augmented. 

Antiseptic  Tnfiuence. — The  induonce  of  antipyrin  upon  patbogenetio 
micro-organ ieim«,  and  upon  fermentation,  boa  been  elaborately  studied 
by  Engol  (quoted  by  Biact),  who  found  that  such  influence  is  so  ex- 
ceedingly feeble  as  to  have  for  practical  purposes  no  existence.  On  the 
other  band,  Professors  Chittenden  and  Stewart  state  that  antipjria  in- 
hibits, and  if  present  to  the  amount  of  three  per  cent,  stops,  the  digestive 
action  of  tbo  aciilulatod  pepsin  solution,  whilst  Cawmcuvo  and  Yisbeolc 
(Lyon  Med.,  1802)  find  that  one  per  cent,  of  antipyrin  is  sufficient  to 
indefiiiiioty  put  off  putrcfaetion  of  the  blood.  They  also  confirm  the 
fact  that  antipyrin  is  capable  of  inhibiting  the  action  of  ferments  like 
pepsin  and  diastase.  Koux  and  Rodot  (Lj/on  Med.,  1892)  find  that  a 
four-per-cent.  solution  is  sutliciciit  to  very  eeusibly  aiTcot  the  BaciSvg 
coli  communis. 

Local  EJfects. — It  is  claimed  that  antipyrin  is  one  of  the  moel  pow- 
erful  hieraostatics  known,  its  forty-percent,  solution  exerting  a  mofit 
active  constringent  influence  upon  the  blood-vessels  when  locally  ajv 
plied.  Ituchard  and  Henotque  (as  quoted  by  Armand)  state  that 
when  they  cut  off  the  feet  of  guinea-pigs  and  put  the  stumps  into  a 
solution  of  antipyrin,  tincture  of  chloride  of  iron,  etc.,  the  bleeding  was 
arrested  most  quickly  by  the  antipyrin.  It  has  nlreatly  been  pointoli 
out  (see  page  696)  that  antipyrin  is  a  paralyzant  to  sensory  nerves, 
and  it  is  claimed  that  it  is  a  practical  local  antr-sthctic,  especially  useful 


*  AmnnK  lb«  ebemisU  whu  have  r«&c1t«d  this  ooBolu^too  \>j  \.r%ti\t»X  •> p^riiBenbtllan 
tuny  be  aienidanixl  Wlctkowiki  (iinoteil  bjr  Dnittacti),  Walter,  of  St.  Pel«nburr  [Hitrap,  Ota., 
To1.  ii.),  F.  Mulkr  {Jahmh.  /Hr  Tkitmhtmit,  l\v.)  RiM  (qaclHl  b;  Bitoti),  Albort  RAbla 
{tlM.  Acid.  Mfd..  sriii..  1887],  und  Jneuboviueb  {Hi-ii.  Mfit.  Joitm.,\i,,\iS9\.  T«««k^ 
{Schmi<iC§  Jttkrti.,  Dd.  ecxxxvi)  TaHura  to  gat  ft  iirDQousaed  «ff«el  Biftjr  luv«  btCB  dn*  le  Ua 
b.i«ing  ued  Um  uhM  doeas. 
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in  irritation  of  the  larynx.  Dr.  Saint  TTilaire  (Jbur«.  Laryrg.,  Otology, 
etc.,  1892)  affinni4  that  tUe  BTisathcHia  prnduoed  by  Biitipyrin  ia  com- 
plete and  generally  Inata  from  one  to  t\ro  hoiirrt ;  that  the  sonsitillly  to 
touch  and  alHO  to  heat  and  cold  in  (lentroyod,  the  thermal  Aetiso  returo- 
iag  first ;  also,  that  the  evolution  mu^t  not  ho  of  Ica8  strength  than  thirty 
per  cent.,  twenty-por-rent.  polutions  having  no  anmsthctic  efFoet. 

Suminarif. — Whilst  the  ordinary  doste  of  nntipyrln  produces  no  dia- 
tinct  symptoms,  when  in  largo  enough  aimount  the  dnig  can^ieH  tangnor, 
malaise,  cyanosis,  depression  of  the  cironlution,  giddincfts,  somnolence, 
epileptiform  convulsions,  a  meoslc-like  exrinthnm,  coma,  and  collapse. 
Owing  to  idiosynerasy,  it  prorokes  in  some  cascfi  violent  urticaria  and 
Bubdermal  inflammation,  which  may  bo  accompanied  by  fever  and  other 
constitutional  disturbances.  It  is  probably  a  primary  stimulant  and  a 
seeondarj'  depressant  of  the  motor  Bpinal  cord.  It  is  certainly  a  para- 
lyzant to  both  the  motor  and  wjnsory  nerve-trunks,  and  seems  to  have 
aJw>  some  action  Ujwn  the  muscles  themselves.  A  small  dose  may  moder- 
ately iocreaae  arterial  pressure  by  direct  stimulation  of  the  heart;  and 
there  is  some  reason  to  suppose  thai  the  drug  also  stimulates  the  vaao- 
motor  Bystem.  but  this  is  not  establiahed.  The  final  full  of  arterial 
pressure  is  certainly  due,  at  least  in  part,  to  a  dirort  action  upon  the 
heart.  In  sufBcient  amount  antipyrin  causes  methromoglobin  to  appear 
in  the  blood.  It  increases  the  respiratory  rate  by  a  centric  action.  It 
is  absorbed  rapidly,  and  ciiminated  rapidly,  at  least  in  part,  unchanged. 
It  prolmbly  lessens  the  produclion  of  animal  heat  by  a  direct  action 
through  the  nervous  system,  independent  of  any  influence  upon  the 
circulation,  and  appears  abto  to  stimulato  heat-dissipation.  Both  in 
faeailh  and  fever  it  diminishes  the  output  of  the  nitrogenous  products 
of  tissue  waAto. 

Theeapbutio  Acriox. — When  antipyrin  is  given  to  a  healthy  man 
in  a  dose  of  half  a  drachm,  it  usually  produces  no  marked  symptoms, 
except  some  singing  in  the  ears,  slight  nausea,  ami  an  uncertain  fall  of 
bodily  temperature,  which  very  rarely,  if  ever,  amounts  to  more  thaa 
one-teuth  of  a  degree.  After  doACB  of  a  drachm  or  upwards,  vomiting 
ia  very  apt  to  take  place,  accompanied  or  preceded  by  giddiness  and  dis- 
tress in  the  bead.  In  fever  case«,  about  half  an  hour  to  an  hour  atlter  a 
doM,  profuse  sweating  occurs,  and  it  is  at  thid  lime  that  the  fall  of  tem- 
perature takes  place.  It  does  not  appear,  however,  that  the  latter  ia 
produce<l  by  the  diaphoresis.  At  least,  according  to  Carl  von  Xoordea 
{Berlin.  KUn.  Wockensch.,  188-4,  p.  52.^).  the  sweating  can  be  arrested  by 
thu  use  of  hypodermic  injcctious  of  itropino  or  agaricin  without  atfeot- 
ing  the  fall  of  torapei-aturc.  Moreover,  the  sweating  is  not  invariably 
present,  and  in  dogs,  which  do  not  sweat,  antipyrin  is  a  powerful 
antipyretic  io  fever.  According  to  most  authorities,  the  dcpreasion  of 
temperature  lasts  longer  than  that  caused  by  some  other  antipyretics, 
continuing  from  two  to  tcu  hours.  It  is  accompanied  by  a  rcductiou 
of  the  rate  but  uot  of  the  force  of  the  pulse,     la  some  cases  the  sweating 
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is  not  profuse,  and  it  is  probably  under  such  ciroum stances  that  obaervens 
l3a%"0  noticed  n  markedly  increased  diuresis.     U-suatly  tbe  pntient  i«, 
more  comfortable  uader  ihe  action  of  the  drag  than  at  other  times  jl 
Bomeiimod,  howerer,  there  is  distressing  vomiting. 

AnlJpyrin  may  be  employed  as  an  antipyretic  in  almost  any  disease  | 
accompanied  with  high  temperature,  such  ai  pneumoHia,  erysipelas.  An4 
typhuSf  scarlet,  yellow,  and  typhoid  fevers,  rheumatism^  etc. :  it  has  ulso 
been  frcoly  giv^cn  in  the  hectic  fever  of  phthisis,  but  various  obaerrer* 
fltate  that  in  such  co-ses  it  produces  so  much  feebleness  and  general  de- 
preesioQ  as  to  forbid  its  use.  Ncvorlholcss,  my  own  obaon-ation  is  that 
when  used  with  caution  in  phthisis  it  often  gives  great  relief.  In  typhut 
fever  it  reduces  the  temperature,  but  in  a  number  of  recorded  coses  Hi 
has  caused  very  serious  collapse.  It  appears  to  have  some  apeciflc  aetioo 
in  rheumati.«m,  but  does  not  in  this  respect  oqHsl  salicyHc  acid.  Accord- 
ing to  A.  Pribram  (Prager  Med.  Wocheitsekr.,  1884),  in  pnejtmonia  the 
frequency  of  the  respiration  is  distinctly  lessened  by  it,  but  this  is 
probably  due  simply  to  the  lowering  of  the  bodily  temperature.  In 
children  it  has  been  used  w^tth  asserted  good  reflulta  by  a  nnmber  of 
clinicians,  and  it  appears  to  be  especially  useful  in  the  pneumonia  and 
bronchitis  of  the  young. 

The  second  indication  for  the  meeting  of  which  antipyrin  is  some- 
times used  with  success  is  the  relief  of  motor  disturbance.  Over  tho 
minor  spa<tmodic  conditions  of  hysterical  origin,  over  Morro,  etc.,  anti- 
pyrin has  a  certain  amount  of  power.  In  1888,  Sonnenborger  (  Therap. 
Monatsch.,  vol.  ii.)  commended  it  very  highly  in  Khooping-cough,  stoting 
that  if  given  at  regular  intervals  it  greatly  lessons  the  number  of 
paroxysms,  or  oven  aborts  tho  disease  ;  and  further  clinical  experienoe 
seems  to  show  that  tho  drug  has  real  value.  31.  A.  Chouppo  states  thai 
antipyrin  has  great  power  in  relieving  uterine  pains  after  parturition 
OP  in  dysmenorrkcea,  and  that  if  it  bo  given  during  labor  along  with 
ergot  it  allows  the  contractions  to  go  on,  but  rendei-s  them  patnlese.  In. 
more  severe  spasmodic  disorders  antipyrin  sometimes  does  good.  It  is 
certainly  worthy  of  trial  in  tetanus,  especially  when  the  temperature  is 
high.  It  may  be  given  in  epilepsy  with  some  hope  of  success,  since  its 
influence  in  preventing  the  return  of  convulsions  is  sometimes  extraor- 
dinary, although  in  tho  great  majority  of  cases  it  fails  entirely,  t  have 
studied  it  in  a  large  number  of  cases,  but  am  unable  to  point  ont  any 
indications  which  will  warrant  in  an  individual  case  an  a  priori  opinion 
that  antipyrin  will  do  good.  The  only  method  is  that  of  trial.  Not  lesA 
than  forty-five  grains  a  day  should  be  given,  and  if,  after  a  time»  no 
cyanosis  or  muscular  woakue(»a  mark  tbe  physiological  action  of  the 
drug,  and  tho  convulsions  still  recur,  the  dose  should  be  increased  up  to 
the  physiological  limit.  The  combination  of  antipyrin  with  bromide 
of  ammonium  affords  much  better  results  than  eiliier  dnig  alone,  and  I 
have  given  to  a  largo  number  of  cases  fifteen  grains  daily  of  tho  antl* 
pyrin  in  ibis  combination  for  many  months,  and  oven  for  years,  vitboul 
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cumnlativo  action  or  perceptible  cffact  npon  the  general  nutrition  or 
the  general  nervo  ftinctions.  Antipyrin  has  been  uncd  wilh  alKi^d 
snocess  in  laryngwnux  stridulus,  in  nocturnal  emisgionsy  in  asthma,  and  in 
urinary  ineontineiue  of  children. 

Tho  third  indication  which  may  unmetimes  he  adrantageonsly  met 
by  anlipyrin  is  tlie  relief  of  pain.  In  April,  1887,  M.  See  announced  to 
the  Frenth  Academy  of  Medicine  that  nntipyrin  ia  a  powerful  anal- 
gesic, which  when  given  in  doses  of  fl-om  forty-fivo  to  ninety  grains 
a  day  will  'control  almost  all  forma  of  pain.  Such  doses,  however, 
border  upon  toxic,  and  are  rarely  justifiable.  Moreover,  they  are 
scarcely  ever  necessary  in  properly- selected  caws.  Abundant  clinical 
experience  has  shown  that  antipyrin  for  tlie  relief  of  ordinary  inflaro- 
matory  pains  is  not  reliable,  and  ia  in  everj'  respect  inferior  to  opium  ; 
but  that  it  is  a  very  valuable  agent  a^inst  various  nervous  pains, some- 
timea  giving  much  more  relief  than  opium,  and  usually  causing  leas 
disturbance  to  the  system.  Especially  is  it  effective  in  rheumatic  pains  ; 
and  in  migraine  and  other  forma  of  neurahjia  in  which  tho  pain  is  the 
outcome  of  nerve-storm ;  it  will,  indeed,  oAen  control  the  panj^a  of 
locomotor  ataxia  ;  I  have  oven  seen  it  abort  a  ijaxtric  cri.tis.  Whether  it 
mctft  by  a  true  analgesic  influence,  or  whether  it  simply  puts  aatde  the 
nerve-storm  which  is  the  cause  of  the  pain,  is  entirely  unknown.  In 
violent  hemicrania  sleep  follows  relief;  but  antipyrin  is  not  a  true 
hypnotic.  Antipyrin  is  stated  to  greatly  increase  the  unalgeeic  effectfi 
of  morphine. 

Antipyrin  has  also  been  used  in  various  diBordcra  not  included  under 
the  indications  already  given.  Thus,  Dr.  M.  U.  Feeny  (^Lfjndon  Lancet, 
1889)  reports  guhacute  firitjht'g  disease  cured  by  it ;  Dr.  Clement  (^Lyan 
MM.,  1801),  that  It  is  of  value  in  bringing  about  absorption  of  pleuritic 
eftuion^.  Both  tn^diabetes  mellHus  and  diohelcs  insipidus  it  has  been  used 
with  asserted  good  results.  Dr.  .Saint-PhilHppe  commends  it  highly  in 
infantile  diarrhixa  with  indigestion  and  piiin  (.Journ.  de  Mol.  dt  BordeauXj 
1891).  Dr.  Salemi  affirms  that  it  is  an  active  and  practical  antigalacta- 
pogue,  and  in  this  has  been  confirmed  by  Dr.  Hyaa-Toonisoa  and  by 
Guibert  (X<i  Semainc  Mfd.,  1891). 

Antipyrin  may  be  administered  liypodcrmieally,  by  the  mouth,  or 
by  tho  rectum.  The  dose  for  a  child  of  one  or  two  years  of  age  may 
bo  set  down  as  two  to  three  grain.4;  fur  a  child  five  years  old,  three  to 
scvou  grains;  lor  the  a<iulL  tho  dose  should  not  exceed  twenty  gnLJos, 
and  ten  is  usually  suflUcient,  in  fever  cases  repeated  every  one  or  two 
hours  until  forty  gniins  are  given,  or  sweating  comes  on,  or  tho  tem- 
perutui-e  falls.  In  children  it  would  not  bo  sale  to  repeat  the  dose  more 
than  once.  Some  authorities  prefer  a  single  large  dose  of  from  forty 
to  sixty  grains  in  the  adult 

Hypodermic  Use. — Antipyrin  has  boon  used  to  a  consiciernblo  extent 
hypodorraically  for  the  relief  of  pain,  and  in  neuralgias  and  nerve- 
pains  good  can  sometimes  be  achieved  by  Its  local  iufiueuce.     The 
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buroing  pain  produced  by  the  injectioQ  of  a  thirty -peT-cent.  solutioo 
uHunlly  lastA  only  a  fow  minutes,  and  is  not  followed  by  local  iiiflnm- 
iniitiuii.  Vorneuil,  however  {La  Senuiine  Med.,  1891),  has  roporu-d 
partial  gangrene  of  the  foot  following  and  apparently  pi-oduc-eJ-  by  a 
hypodertnic  injuctiou  of  antJpyrin  for  iho  ridicf  of  sciatic  neuritis. 

ToxicoLOOT. — In  doACrihing  tlio  aoUonof  antipyria  ujion  the  uormal 
human  urganisin,  sufTioiont  \\as  been  eaid  in  regard  lo  the  gencml  symp. 
tuniH  produced  by  pjLsouous  do.se^.  It  seema  neco^Mury,  however,  to 
point  out  that  tlieHo  nyniptoins  in  a  large  propoKion  of  recorded  caseft* 
Heem  to  have  been  due  to  coiistilulional  peculiarities  of  ihe  individual 
rather  than  to  the  uao  of  very  large  doses  of  nntip3'rin,  and  they  are 
rarely,  if  ever,  attended  with  any  danger  to  life.  Thus,  E.  W.  Toung^ 
(A>wj  York  Sfed.  7?«.,  1890)  reports  a  periona  poisoning  by  six  grains 
of  antipyrin.  Theo.  Sehwabo  reports  {Dcutsch.  Med.  Zeif.,  1S90)  a  case 
in  which  fiOccn  grains  of  antipyrin,  given  to  a  young  woman  for  netu 
ralgia,  produced  violent  poisoning  with  collapse,  complete  amauroata^ 
cyanosis,  urticaria,  etc.  Almost  equally  inexplicable  are  ihoee  caae* 
which  have  especially  occurred  in  l3*phoid  and  other  fevers,  in  which 
fatal  depression  bas  been  produced  by  dosea  of  nntip^iiii  that  wore  not 
birgt-T  than  have  frequenily  been  used  without  evil  results.  Thus,  in  Dr. 
Barrs's  case  (London  Lancd,  1885,  Feb.  28),  thirty-five  grains  of  anli- 
pyrin  wyre  ^ven  to  a  puerperal  woman  with  a  temperature  of  103,6*, 
and  fi)Ilowed  in  three  houi?  by  half  the  quantity,  after  which  the  tum- 
pcralnre  sank  to  98*.  and.  in  spite  of  stimulation,  di^ath  occurred  thirty- 
two  hours  later.  Our  Icno^vledge  of  the  phj'siological  action  of  antipyrin 
seems  to  negative  the  supposition  that  the  depression  in  these  fever 
cases  is  due  to  any  direct  action  upon  the  heart  or  other  vital  organ. 
Heat  is  a  stimulant  to  function,  and  it  may  well  be  that  the  cause  of 
the  collapse  is  the  sudden  fall  of  bodily  temperature  in  a  person  whoe* 
nervous  system  is  excessively  enfeebled  by  a  fever  of  typhoid  nature. 

ACETANILIDUM-ACETANn.m.*    V.B, 

Anti/fbrin,  or  phenylocfiamide^  is  an  anilin  in  which  one  atom  of 
hydTOgen  has  been  replaced  by  the  radical  neotyl ;  or  it  may  be  con- 
sidei-cd  as  an  ammonia  in  whiuh  one  atom  of  hydrogen  is  replaced  by 
phenol  and  another  atom  by  acetyl.    It  is  a  white,  crystalline  substanee, 


*  JIffl  no  fcrnnnrr  Ma  I  III/,  ■  Qnmpaund  roaile  by  lli«  iBlradaHiun  of  k  krninlde  Ktom  fata  % 
roolrcnltt  of  Bcttrftoilid.  hiiA  be«D  tried  iherapeuiically  b;  Dn.  Bokenbam  and  Johm  {Britimk. 
Jiett,  /vHpn.,  ISdO).  fiarm  and  a  huir  fir»ina  of  It  pttKhtoed  m«rii«d  ojanokit,  gtddiMs^ 
InteoH  bcadichv,  violent  caHlto  pain  r«t«iDb1iD(  that  of  an  angina,  Ion  of  eootclqiiiBMa, 
grvftt  fccblcncM,  fMrblo  rapid  pulia,  mitral  eyitnlic  miirmur.  fj-o/ytft*  or  itttkflacHamiliJ  ia 
a  taatet«M  |iow(lar,  Kcaretljr  nlubl*  la  wBi«r,  wbieb  in  toxic  doaw  prodiioH  In  anlmab  Ion  of 
Maiatl<rn.  tlotcnt  crarapi,  and  death  from  aupbf  xia.  It  ba«  bacn  UMd  to  a  oonaidm-abltt  axtvia 
a«  aa  antlpyretlo,  and  for  the  rollefuf  pain  in  do*e«  of  fmtn  fire  to  ten  grain*  taken  during 
tho  tMcnIj-fimr  boars;  but  it  R«eini  to  be  dttiiiKitlj'  inferior.  In  certainly,  pteasanlaeM,  and 
lafvt;  ofactioD,  to  aeetiniild  lS<:hmtdt'a  Jakrb.,  Bd.  e«xslv.,  1SS9),  aUhoagh  aoms  clInloiaM 
fnhr  U  {Lameel,  Uttj,  1893}. 


entirely  without  odor,  having  a  bitter,  mildly  piquant  taste.  When- 
ever itgivofl  a  reddiah-oranRe  precipitate  with  sodium  hypobromito,  it 
should  bo  rejected  aa  eont^niorr  anilin.  It  h  soluble,  nt  &9°  V.,  iu  one 
hundred  and  ninety-four  parts  of  water  and  in  five  parts  of  alcohol,  to 
eighteen  parts  of  boiling  water  and  0.4  part  of  boiling  alcohol;  very 
aoluble  in  etbor  and  obloroform. 

The  medical  virtues  of  antifobrin  woro  fii-st  diacovorod  by  Cahn  and 
Hepp,  and  have  been  abundantly  coafirmod  by  namerous  observers. 
Whoa  given  to  healthy  men  In  doses  of  aevoa  to  ten  grains  it  usually 
produces  no  appreciable  effect.  The  repetition  of  this  commonly  causes 
aoninolence,  constipation,  occasionally  headache  or  nausea,  ijiiilaiso,  and 
a  peculiar  cyanotic  condition  of  the  fuce  and  extremities.  When  given 
to  persons  BufTering  fVom  fever  in  doses  of  ten  grains  there  is  usually 
in  about  an  hour  fall  of  temperature,  which  reat-hus  it«  maximum  ia 
two  or  three  hours  and  may  continue  f^om  six  to  seven  hours.  In 
eome  cases  at  this  time  the  cyanosis  ia  apparent;  usually,  but  not 
alwajB,  the  fall  of  temperature  is  accompanied  by  a  profuse  sweating, 
which  is  generally  described  by  clinicians  as  being  less  than  that  pro- 
duced by  corresponding  doses  of  antipyrin.  The  fall  of  temperature 
is  not  dependent  npon  sweating,  since  it  sometimes  occurs  without  the 
Bweating,  and  Dr.  G.  Pavai-Vajna  {Centralbl.  Gcmmmte  Therapie,  1887) 
finds  that  the  sweating  can  bo  arrested  in  great  part  by  atropine  without 
interfering  with  the  thermic  action  of  the  drug.  In  rare  cases  the 
lowering  of  the  bodily  temperature  has  been  coincident  with  the  occur* 
rence  of  collapse.  Armin  Hugher  {Corresp.-Blatt  fur  Sckwcizcr  Aerztty 
1887,  xrii.)  records  a  case  in  which  there  was  an  eruption  evidently 
similar  to  that  commonly  produced  by  antipyrin.  The  spotfi  were  smallf 
but  especially  abundant  upou  the  face  and  furehcud,  and  of  a  dai'k-rod 
«olor.  Mydriasis  and  deafness,  with  ringing  in  the  ears,  have  boon 
noted  occasionally  by  other  observers.  Collapee  appears  to  be  less  &e- 
^ent  than  with  antipyrin.  The  experiments  of  l)r.  Hobart  A.  Hare 
{Therap.  Qaz.,  1887)  show  that  at  present  inexplicable  cardiac  failure 
may  occur  suddenly. 

In  the  experiments  of  Herczel  {Wien.  Med.  Woehenschr.^  730,  1887), 
the  symptoma  produced  by  fifteen  to  twenty  grains  in  rabbits  wore 
ioaa  of  the  reflexes,  tremors  deepening  into  periodic  convulsive  move- 
ments, great  fall  of  temperature,  fVoquent,  irregular,  superficial  rospi* 
THtion,  retention  of  urine,  coma,  and  general  paralysis,  ending,  if  the 
dose  had  been  targe  enough,  in  death,  which  could  not  be  prevented 
1}y  artificial  respiration.  The  heart  was  arreeted  in  diastole.  Aiter  the 
prolonged  action  (if  the  drug  there  was  fatty  degeneration  of  the  heart, 
livor,  and  kidneys.  Weill  noticed  {BuU.  TVwmp.,  cxii.  150;  also  Thesis, 
Paris,  1887),  in  addition  to  these  symptoms,  an  anrosthesia,  whioh  in 

I  the  later  stages  of  the  poisoning  was  almost  complete. 
Notwithstanding  the  number  of  papers  written  concerning  anti- 
febrln,  our  knowledge  of  its  physiological  action  is  very  incomplete. 
: 
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The  caa^e  of  the  convulsions  does  not  eeem  to  have  bocn  dotormii 
The  coma  which  ia  present  in  the  advanced  stagos  of  the  poutonla^j 
indicates  that,  directly  or  indirectly,  antifebnin  affects  the  cerebral 
tion,  but  consciousness  is  stated  by  expenmeotera  to  be  preserved  al  a 
time  when  the  lower  portion  of  the  nervoud  appontoa  id  distiQcUy 
affectod.  According  to  the  oxperiments  of  Professor  Bokai  (AatfcdLj 
Med.  Wochen.,  Oct.  1887),  antifebriQ  paralyzet  motor-nerve  a%din*js  of 
the  frog's  muscles  in  a  manner  eimilar  to  curare,  and  when  brought  in 
contact  with  the  muscle  itself  for  a  sufficient  leugtk  of  time  dtwtroyt 
its  capability  of  contraction.  In  the  poisoned  animal  just  before  d«atk, 
the  muscles  respond,  however,  actively,  although  irritation  of  motor 
nerve  trunks  fnils  to  elicit  response.  Usually  when  aotifebriu  is  giv«a 
to  patients  with  fever  there  is  a  fall  in  the  pube-rate  correepoDding 
to  the  full  of  temperature.  The  size  of  the  pidse  is  also  redooed,  and 
it  may  even  become  thready.  Weill  has  found  that^  injected  into  tho 
fhig.  the  drug  causes  at  first  an  acceleration  of  the  heart's  beat,  witli 
apparent  increase  in  the  force  of  the  impulses,  followed  after  a  time  by 
(■lowing  and  irregularity  of  contraction.  Tn  the  earlier  stage  the  aice 
of  the  pulse-wave  is  increased  and  the  respiratory  curve  is  more  a<^ 
oentnatod ;  later  the  pulse-oscillations  diminish,  and  become  irrvgolar 
and  quickened,  and  if  the  dose  has  been  hirge  enongh  the  manometrio 
writing  resembles  that  produced  by  asphyxia.  In  the  earlier  stagM 
of  the  action  there  is  a  slight  rise  in  arterial  pressure. 

The  cyanosis  of  antifebrin-poisoning  baa  been  thought  to  be  due  to 
the  formation  of  roethsemoglobin,  but  in  a  case  of  violent  poisoning 
with  excessive  cyanosis,  Freund  was  unable  to  detect  anything  abnormal 
in  tho  blood,  by  microscopical  or  spectroscopical  examination  {DeuUck, 
Med.  TTocAflWcA,,  xiv.,  1888).  Dr.  Herczel  states  that  the  red  corpuscles 
do  not  adbcre  in  rouleaux,  that  they  are  somewhat  granular,  and  thak 
when  tho  drag  is  given  to  dogs  for  a  length  of  time,  the  blood  is  lesa, 
alkalescent  than  normal,  and  contains  in  its  semm  dissolved  coloria^ 
matter.  According  to  lupine  and  Aubert  (  Gaz.  MM,  de  Stra^.,  1, 1881 ; 
also  Hercxcl),  the  oxygen  of  tho  blood  is  distinctly  decreased. 

Elimination. — According  to  Drs.  Favai-Vajna  and  Komagawa  (  Ftr- 
thow's  Archiv,  cxiii.,  1888),  antifebrtn  is  eliminated  in  tho  eamo  man- 
ner as  aniiin, — namely,  as  paramidophenol  sulphate.  Hatusorsxkj  is 
stated  to  have  obtained  the  reaction  of  this  substance  in  tho  urine 
not  only  when  antifebrin  had  produced  cyanosis,  but  in  every  case  in 
which  it  had  been  given  at  all.  This  method  of  elimination  indicataa 
that  tho  antifebrin  breaks  up  in  the  organism  into  acetic  acid  and 
anilin,  and  that  the  anilin  is  then  oxidised  into  paramidophenol,  which 
unites  with  sniphnrio  acid.*    Cann  and  Hepp,  howeTer  (X«  Progrit 


*  Tb«  eliangw  which  («c«nr  in  utUfftlkrii  In  Ui*  *y%tiom  lwr«  M  to  the  ttnorj  ihal  lu 
ipMliail  virtaM  *r«  dip«D(l«nt  aptm  tb«  libtrslloa  of  uiilii)  itt  tb»  Uo«4.  Tbt  ijwflift  fv^ 
docrd  b;  AnlifcbHa  sraoeTtAiDljr  (imiUr  to  tboM  eftorvd  bjr  uiilia.  Abi,  Dr.  BwchI  «blM 
tItBt  In  •  out  of  Utilln-poifonilig  iha  tjmfioma  WV*  ccloMil  cj«»Mi^  twt«Uii^  roHiltai^ 
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jtfiw/.,  Jan.  18S7),  affirm  that  antifohrin  e«cape«  finally  with  the  urine  in 
great  part  nnaltorod,  an<l  that  only  a  amall  portion  of  it  is  conrorted 
into  anilin  and  acolic  acid  ;  but  }k[QJIeraB  well  a^  Kumagawa  HtatcA  that 
antifebrin  cannot  be  fcnnd  at  all  in  the  urine,  and  conBeqnontly  that  it 
nndergoos  entire  decomposition.  Dt%.  Jaffo  and  Hilhort  (Zeitschr.  f. 
Physiol.  Ch(m.,  1887-8S,  xU.)  found  that  in  dogs  aootanalide  passes 
off  ohiofly  aa  o-oxycarbonol  and  as  paramidophcnol,  both  united  wi(b 
glyoo-uronic  and  aulphurio  acids;  in  rabbits,  chiefly  as  paramidophcnol, 
paired  with  Iho  acids.  It  is  probabJe  that  the  proportion  of  antifebrin 
which  ifl  deeomposed  varies  with  the  size  of  the  dose  and  the  condition 
of  the  system. 

Kumagawa  found  that  while  small  doses  had  no  definite  effect,  large 
doses  enormously  increased  the  nitroijenous  elimination ;  but  in  Lepine'fl 
experimenta  the  result  rarted,  there  being  somclimoa  an  increaMe  and 
sometimoe  a  diminution  ;  while  H.  C.  Taylor  obtained  a  slight  increase 
(Lab.  Phygioiog.  Chem.y  Yale,  Jan.  1889).  According  to  Kumagawa, 
antifebrin  exerta  a  strong  antiseptic  influence  upon  intestinal  changes, 
decreasing  the  bacteria  in  the  Inlestinee,  and  the  urinary  indican. 

Temperature. — Attempta  to  decide  the  method  In  which  antifobrm 
influences  the  bodily  tciniH-nitury  have  been  made  by  Dr.  II.  A.  Hare 
and  B.  M.  Evaua  {Thernp.  Gaz.,  1887).  In  fifteen  experiments  upon 
normal  animals,  which  in  nearly  all  cases  were  allowed  to  run  free,  Dr. 
Hare  obtained  a  diatiuct  full  of  temperature  from  antifebrin, — a  result 
confirmed  by  Dr,  Evans,  but  not  in  accord  with  the  rcBults  of  Cahn 
and  Hcpp,  who  found  that  antifebrin  bad  nut  u  constant  infiuence 
apon  the  temperatiire  of  the  normal  animal  Dr.  Uuro,  employing  the 
calorimeter  used  by  myself,  found  that  in  tbt-  normal  animal  heat-dis- 
sipaliun  and  heat-production  were  variously  affected,  in  some  cosea 
being  notably  iucrensed,  in  other  cases  notably  decreased,  and  in  others 
not  distinctly  altered.  Dr.  Evans,  emi)IoyiDg  the  D'Arsonval  calorim- 
eter, also  rencbod  various  results.  In  eleven  experiments  heat-dissi- 
pation was  decreased  nine  times,  while  heat-pruductiou  was  increased 
four  times  and  decreased  fire  times.  In  examining  the  records  of  the 
calorimetric  experiments  made  by  Bre.  Uaro  and  Evans  on  the  normal 
animal,  I  find  that  not  only  did  the  rectal  tempernturo  not  fait  under 
the  influence  of  antifebrin,  but  in  nearly  every  instance  there  was  a 
very  distinct  rise,  amounting  in  some  cases  to  over  a  degree.  It  is  evi- 
dent, iherefore,  that  these  experiments  cannot  bo  used  to  explain  how 
antifebrin  reduces  temperature  when  it  does  cause  a  fall.  The  attempt 
to  reason  bow  a  certain  result  is  produced  by  a  remedy  fVom  expsri- 
nent£  in  whiuh  that  result  was  not  produced  is  necessarily  futile. 

In  Dr.  Hare's  experiments  made  upon  doga  in  which  fever  waa 
caused  by  the  injection  of  pepsin,  antifebrin  failed  to  produce  any  con- 


tiinltui  Buritmi,  ilTipDCPB,  Qtedneu  of  }>n|^tla,  dlatnrbwic*  of  BenalblHtr,  And  ■  I  cm  pent  a  r». 
rati  of  (.3°  C,  M«oiDpnniMl  bj  t  toKrheil  deer«Me  in  th*  w>lor1sc-iiifttt»r  of  tb«  blood  uid  of 
|1]«  namb«T  of  r*d  blooil-corpufeloi. 


-08 


GENERAL  REMEDIES. 


stant  fill!  of  tho  bodily  toraporaturc,  probably  because  the  dom 
not  liirgti  uiiougb.  lu  tbe  calorimctric  etudios  heat-production  irat 
uaually  decreased,  but  sometimes  it  was  iucrcaticd, — an  assortioD  which 
is  aliw)  tniu  of  beat-diasipation.  Those  oxporintcnts  must  likewise  bo  laid 
mside,  because  Lbore  was  no  fall  of  tcmporaluro  caused  by  the  anti> 
fbbriD.  In  Dr.  Bvana'a  experiments  with  fever  produced  by  the  injec- 
tion of  albumoAO,  the  antifubriii  nearly  always  caused  a  distinct  reduo- 
tioD  of  tempemluru.  In  the  calorimelric  Htudies  the  results  obtained 
were  cou»taut,  thei-e  being  in  each  of  the  six  conRucuttve  experinaeota 
ft  decrease  in  both  the  hourly  heat-di»8ipation  and  the  hourly  heat-pnv 
ductioo,  the  amount  of  decrease  6eomiii<rIy  bearing  some  relation  to 
the  fbll  of  temperature.  It  is  plain  that  a  decrease  of  beat^issipation 
would  have  a  natural  tendency  to  elevate  bodily  temperature,  and 
therefor©  the  fall  of  temperature  must  have  been  due  to  the  decreoAd 
of  heaUproduction,  which  in  turn  gave  rise  tu  the  decrease  in  the  hoat* 
dissipation.  Tho  experiments  of  Dr.  Evans,  therefore,  so  far  as  tbej^ 
go,  indicate  that  in  fevered  animals  antifebrin  produces  a  faU  of  the  tem- 
perature by  decreasing  heat-production. 

TatiKAv&VTics. — Tho  medical  application  of  antifebrin  nppean  to 
be  exactly  parullel  tu  that  of  antipyrin.  There  is  some  reason  for  be- 
lieving that  it  is  less  apt  than  is  antipyrin  to  produce  collapse,  or  pain- 
ful eruptions  upon  tho  surface,  or  oihor  disagreeable  effects.  This  may, 
however,  simply  be  because  it  has  boeu'Ie^  freely  used  than  antip^-rin, 
since  it  is  certainly  cap.iblo  of  having  any  of  these  actions.  Thus, 
Quast  (quoted  by  Binch)  reports  a  cose  in  which  cyanosis,  collap?>e,  and 
death  were  produci'd  by  it  in  a  child ;  Dr.  Marichaux  (Deutstch,  Afed. 
Wochensch.,  xv.,  18S9)  one  in  which  four  grains  caustHi  in  a  child  flvo 
months  old  Intense  cyauosis,  fixed  pupils,  culdoess  of  extremities,  rapid, 
almost  imperceptible  pulse,  very  superficial  breathing,  great  sweating, 
complete  unconsciousness,  final  recovery.  Dr.  Doll  (quoted  by  Biach) 
gives  a  case  in  which  about  a  drachm  produced  in  a  woman  vomiting, 
cold  sweat,  intense  prostration,  great  colduess  of  tho  extremities,  dilated 
pupils,  rapid  irregular  heart-action,  without  complete  loss  of  conscious- 
BOSS.  According  to  Sombritzki  {Therap.  Monata.,  iii.,  1889),  the  drug 
acts  very  badly  on  pregnant  and  nursing  women.  Antifi?brin  may  bo 
substituted  for  antipyrin  for  the  reduction  of  temperature  in  fever,  for 
the  relief  of  pain,  and  for  the  prevention  of  epileptiform  attacks.  Boee^ 
five  to  fifteen  grains. 

According  to  Lepine  (^Lyon  Mid.,  vol.  xlvi.,  1886),  it  will  relieve  not 
only  the  Ailgurant  pains  of  spinal  disease,  but  also  the  tremors  prodaced 
by  multiple  sclerosis,  and  it  is  often  usof\il  in  epUepsy. 

PHENACETIN. 

Phenacetin,  or  Acetphenetidin,  an  acetyl  derivative  of  amidophenol, 
crystnltisos  in  tasteless,  colorless  needles,  slightly  solable  in  water,  more 
so  in  alcohol.    It  was  first  experimented  upon  by  O.  Hinsberg  and 
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A.  Kast  {Centralhl  f.  Gesammt  Therap.,  April,  1887),  who  found  that 
when  given  to  doga  in  dosea  of  fif1:oen-hundredih8  to  two-tenths  of  a 
gramme  per  kilo  it  haa  no  eft'oct,  but  in  vary  large  doses  produces 
vomiting,  irregular  gait,  hurried  roRpiration,  and  somnolence,  followed 
by  general  cyanosis  and  di»cotorafion  of  the  blood,  due  to  tho  forma- 
tion of  mothffimoglobin.  Mahnort  {Deutsch.  Med.  WocheMch.,  liv.,  1888) 
stat«a  that  the  muacular  weakness  produced  by  phenacetin  is  of  spinal 
origin,  and  that  in  massive  doses  the  drug  is  antagonistic  to  strychnine ; 
also,  that  bothrisspiration  and  heart  are  paralyzed  by  it.  According  to 
the  same  observers,  it  is  chiefly  eliminated  unchanged;  and  the  urine 
gi^es  a  positive  Tromnier's  reaction,  although  containing  no  sugar.  In 
the  expcrimentfi  of  Ledoux  it  wft«  found  that  phenacetin  has  scarcely 
any  influence  upon  the  isolated  frog's  heart.  In  the  dog,  however,  in 
Bufflcient  dosea  it  swmtxl  to  have  a  direr.t  action  upon  the  heart  itH^lf 
(/2evu«  de  ifei.,  Paris,  xii.,  1892).  Tn  a  series  of  calorimetricat  c:;peri* 
meoU,  Dr.  Ott  {.Tourn.  Xerv.  and  Ment.  Diseases,  xv.,  1888)  found  that 
phenacelin  pronouncedly  decreases  heat -product!  on  without  producing 
distinct  alteration  of  blood-prcwure,  and,  therefore,  probably  acta  as 
an  antipyretic  by  lessening  the  heat-production  through  an  influence 
upon  the  nervous  s^'stem. 

THxaAPEtn'lcs. — Phenacetin  has  been  largely  used  asan  antipyretic, 
and  for  the  relief  of  pains  of  such  character  as  antijiyrin  is  employed 
against.  Dr.  H.  Hoppe  (Thernp.  ^fonats.,  ii.,  1888)  reports  a  cflse  of  a 
student  who  took  thirty  grains  in  a  day,  which  produced  some  sleepi- 
ness, slight  ptyalism,  slight  we-akneas,  some  uncertainty  of  position  in 
standing.  The  only  serious  case  of  poisonieig  that  I  know  of  by  it  is 
that  recorded  by  Dr.  Ifollopeler  (Med.  JVipips,  1889),  tn  which  a  woman 
took  twenty-two  and  a  half  grains  in  six  hours,  producing  collapse, 
with  marked  lividity,  great  dyspnoea  and  reattoasness,  cold  perspiration, 
slightly  dilated  pupils,  ending  in  recovery. 

There  can  be  no  doubt  of  the  efficiency  of  phenacetin,  and  it  would 
appear  that  it  more  rarely  produces  unpleasant  symptoms  than  antipjrrin, 
though  urticaria  has  been  noticed  after  its  exhibition  (Mahucrt).  If 
the  Btatemonta  of  Crombie  (Prart.,  iliii.,  1889)  and  of  Hirschfelder 
(Veutach.  A  rch.  f.  Klin.  Med.,  xliv.,  1888-S9)— that  it  acta  more  gradually 
than  other  antipyretics,  and  that  ita  influence  does  not  reach  it»  maxi- 
mum for  thruo  or  four  hours— be  c-orrect,  phenacetia  is  probably  the 
most  valuable  of  the  antipyretics,  especially  as  it  seems  to  be  the  least 
poisonous.  Dose,  from  ton  to  twenty  grains  (0.65-1.3  Gm.)-  Phenacetin 
is  highly  commen<led  by  Dr.  M.  II.  Lee  as  a  local  antiseptic  dressing 
(Memphis  Med.  Monthly,  xii.,  1892). 


Phknodoll  Hydbocsloride. — Phonoooll  occurs  in  white  needle>-like 
crystals  i  it  is  made  by  the  action  of  glycocoll  upon  phenetidiu.  Its 
hydrochloride  is  a  white,  finuly-cryatalline  powder,  very  soluble  tn 
water. 
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PfiTijioLOOiCAL  AcnoN. — ^Tho  action  of  pheDOColl  upOD  tho  aDtmal 
org&niam  is  not  very  marked,  Von  Moring  having  found  that  twenty- 
three  grainR  of  it  will  not  produce  any  prououuced  Byiuptoma  in  the 
rabbit.  When  givon,  however,  in  sufficient  quantity  it  is  oertainly 
capable  of  disturbing  the  whole  economy,  although  ita  exact  phy»io- 
logical  action  has  not  boon  worked  out.  Dr.  laaac  Ott  haa  found 
that  when  in  largo  dose  it  producer,  in  tho  fVag,  paralyaia  of  both  tho 
motor  and  sonsory  functions  of  the  spinal  cord,  with  doath  fVom  dias- 
tolic arrost  of  tho  heart;  in  rabbits,  quietudo,  partial  paraplegia,  and 
cyanosis,  with  acceleration  of  tho  respiratory  movement  and  dopresaoQ 
of  tonipcrature  and  of  tho  arterial  presfiure.  In  the  research  of  Drs. 
David  Cema  and  William  S.Carter  it  was  noticed  that  the  iDflu«a<M 
of  the  drug  upon  the  circulntiou  is  exceedingly  feeble,  so  that  onornioos 
amounts  were  required  to  dcprosa  tho  arterial  prcasurc  The  fall  of 
the  arterial  preaeure  occurred  in  cm-arizcd  animals  and  also  in  tboee  in 
which  tho  spinal  cord  in  the  pneumogastric  had  been  previously  cut; 
iw  that  it  must  bo  concluded  that  pheuocoU,  when  in  sufficient  amount, 
is  a  cardiac  depressant  It  doc«  not  serai  to  have  been  determined 
whether  (ho  small  doso  of  phenocoll  has  or  haa  not  any  stimulant  cardiac 
acliou.  The  pulse  was  found  by  Cema  and  Carter  to  be  primarily  de- 
creased by  inhibitory  stitnulation,  then  increased  by  inhibitory  paralysis, 
and  fmully  diminished  by  direct  action  upon  the  heart. 

The  same  invcfltigntore  affirm  that  phenocoll  has  do  action  upon  tho 
hioud,  but  the  correctness  of  this  scorns  to  be  challenged  by  tbo  cyanoeis 
which  has  been  noted  both  in  man  and  in  rabbits.  In  experimonts 
made  upon  animals  with  fever,  Coma  and  Cartor  found  that  the  fall 
of  tempornturc  produced  by  phenocoll  is  due  to  an  onormons  redaction 
of  hoat-pro4Juction,  heat-di^sipalion  not  being  practically  altered.  Aa 
the  result  of  some  evidently  not  very  elaborate  chemical  stadies,  Dr. 
P.  Balzor  (  Therap.  ^fo^ultsch.,  1892)  states  that  phenoooll  very  distinctly 
increases  the  nitrogenous  olimiuaiiou:  the  correctness  of  this  is  very 
doubtAit. 

Phenocoll  is  rapidly  absorbed  and  almost  aa  rapidly  eliminatmL 
kocording  to  Cohnheim,  it  may  bo  detected  in  the  urine  from  one  (o 
nine  hours  ai^er  its  ingestion.  It  is  probably  in  part  oxidized  iu  the 
system,  since  the  ui-iuo  after  its  free  administi'ation  becomes  of  a  dark, 
reddish-brown  color.  It  is  possible,  huwover,  that  the  color  is  duo  to 
indican  and  biliary  substances,  both  of  which  have  been  foond  in  the 
urine. 

Thebapbutics. — In  1891,  Drs.  Hortel  and  Ilerzog  stated  that  pheno- 
ooU  rarely,  if  over,  produces  ga.'ttro-tntestinal  irritation  or  other  disa- 
greeablo  symptoms,  that  its  autip^*rotic  action  is  quick  and  never 
accompanied  by  any  depression,  and  that  the  free  sweating  which 
is  apt  to  occur  with  it  may  be  readily  prevented  by  minute  doses  of 
atropine  {Deutich.  Med.  Wochemch.  1891).  Both  Hortol  and  Bersog 
claim  that  phenocoll  is  a  valuable  remedy  in  acute  and  chronic  rheuma- 
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tiam.  The  first  reports  regarding  the  antipyretic  aotion  of  tho  drug 
have  received  wide  conQrmatlon,  and  it  wouM  eeom  that  pbeooooU  is 
one  of  ttio  safest,  proiupteat,  and  moat  eBlciont  membors  of  iU  class. 
On  the  other  hand,  there  has  been  much  statement  that  Id  rhcuiuatiam 
and  as  an  analgesic  in  ataxic  or  other  ncrvo  palnti  it  ia  inferior  to  tho 
older  remedies.  These  results  may,  however,  have  been  duo  to  a  too 
timid  use  of  tho  phenocoU,  as  it  is  a^inod  by  some  clinicians  that  five 
grammes  or  aeventy-scven  grains  of  it  ai'o  usually  required  to  effect 
result  in  rheumatism,  whilst  must  writers  give  the  dose  as  much  smaller 
than  this.  In  rare  iDslancus  it  produced  vomiting,  but  I  have  met  with 
no  cases  of  human  poisoning  by  it.  The  ordinary  dose  may  be  set 
dowu  as  twelve  to  fifteen  grains,  in  solution  or  capsule. 

Thallin,  or  Parachinanisols,  occurs  in  tho  forms  of  thoUin  sulpfaato 

and  thallin  tartrate, — each  a  yollowifth--whilo  crystaUiDO  powder,  with 

an  odor  somewhat  resembling  that  of  the  coumann  beau,  and  a  Bullne, 

bitterish,  aromatic  taste.    The  sulphate  ia  soluble  in  seven  part-s  of  cold 

water,  the  tartrate  in  ten  parts  of  cold  water.    Physiologically  and 

therapeutically  tho  preparations  are  oquivalout.    Thallin  is  certainly 

a  powerful  antipyretic.     According  to  the  researches  of  N.  Tschisto- 

witsch  {Centralbl.  f.  Med.  Wissensch.,  1885,  xxiii.  9d0),  in  the  normal 

warm-blooded  animal  after  the  ingestion  of  thuUiu  the  bodily  tempera- 

tore  sometimes,  but  not  always,  falls,  while  in  the  fevered  animal  the 

fall  of  temperature  is  almost  iuvariably  pronounced,  tho  antipjTotio 

influence  lasting  two  to  six  hours,  and  not  being  accompanied  with  any 

marked  depression  of  blood-prcasure  unless  tho  duao  baa  been  unneoes- 

earily  large,  when  the  puJse  becumea  slower  and  tho  prossui-o  sinks. 

The  fall  of  pressure  ia  said  to  bo  partly  the  result  of  a  vasomotor 

I  {>ara1ysis,  partly  the  result  of  cardiac  depression.   According  to  A.  Bobin 

^BuU.  Acad.  d.  Med.,  xxii.,  18S9),  tbalHn   lessens  tho  destruction  of 

^buminoid  matters  in  the  body,  diminishes  tho  excretion  of  uric  acid. 

■^as  little  effect  upon  intestinal  fermentation,  and  especially  attacks  the 

BS'^  blood-corpusoles. 

^  To  man  thallin  has  been  given  in  doeea  of  ftom  four  to  eight  grains 
for  the  relief  of  fever.  It  produccB  usually  in  half  an  hour  to  an  hour 
^.  fall  of  temperature,  accompanied  with  excessive  sweating,  and  not 
«-ar«Iy  with  an  erythematous  or  cyanotic  diacoloration  of  tho  skin  of 
t-ho  face  and  extremities.  In  many  cases  there  have  been  violent  chills, 
, -luting  flrom  a  few  moments  to  several  hours,  usually  preceding  the  rise 
■of  temperature  after  the  fall.  Vomiting  is  sometimes  produced,  and 
"V-ery  commonly  there  is  diarrhtEa,  which  may  bo  fwvere.  Several  ob- 
servers have  also  noticed  albuminuria  (see  Wien.  Med.  Wocfiftischri/t, 
18S7).  According  to  the  experiments  of  Peter  J.  Martin  {Therap.  ^fw., 
"May,  1887),  the  fall  of  temperature  is  chiefly  due  to  increased  dissipa- 
tion of  boat,  although  in  some  of  his  cases  heat-production  \ras  also 
decreased.    Professor  E.  Kruis  has  discovered  that  a  solution  of  four  to 
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fbur  and  a  half  por  cent,  of  eulpbato  of  thallin  is  capable  of  deetroying 
miuroboK,  nnd  Profoa»or  GoU,  acting  upon  these  suggestions,  fouod 
that  injections  of  two-  to  two-and-a-half-per-cont.  solutions  of  thuUin 
repeated  three  or  four  times  a  day,  and  aided  by  the  internal  admiiua- 
tratioD  of  the  drug  in  doses  of  three  grains  every  three  hours,  have 
remarkable  power  in  arresting  gonorrhoea.  In  gieet  the  irrigation  of 
the  urethra  with  a  one-  to  oue-aud-a-half-per-cent.  solution  of  thalUn 
produced  excellent  results. 


Kaibtn  m  a  grayish-yellow  cryvtalUne  powder,  of  a  bitter  taax», 
easily  soluble  in  water  and  in  alcohol.  When  taken  internally  in  doaea 
of  fVora  five  to  ten  grains  repeated  every  three  or  four  hours,  it  pro- 
duces in  a  short  time  a  copious  diaphoresis,  accompanied  with  excessive 
dilatation  of  the  cutaneous  veseels  and  a  reduction  in  frequency  of  the 
pulse  aud  respiration.  It  is  said  to  cause  dangerous  cardiac  deppesmon 
by  a  direct  influence  on  the  cardiac  muscle,  and  to  have  also  a  veiy 
decided  influence  upon  the  red  blood-corpusclee,  producing  a  peculiar 
lividity  and  general  cyanosis,  with  throatening  collapse.  The  reports 
in  regard  to  it  have  been  so  unfavorable  that  it  has  not  been  used  to 
any  considerablo  extent  in  practical  medicine.  It  has  no  advantages 
over  antipyrin  and  antifebrin,  and  appears  to  be  more  d&ngeroua. 


CLASS  II-LOCAL  REMEDIES. 


FAliULY  L-STOMACmCS. 


There  are  various  subsUmcoa  which  havo  tbo  power  of  so  affocting 
the  gaatro-intestinal  mucoua  momhrane  us  to  increase  the  f\inctioTial 
Bclivitj  of  the  varioiiH  glands  and  thereby  aid  digestion.  Certain  of 
those  aubatanccs  are  of  vegetable  origin  and  of  a  bitter  taste,  and,  while 
affecting  markedly  the  gastro-mucous  mombrane  as  stimulaDts,  have 
little  or  DO  influence  upon  the  general  system.  These  are  the  so<oa])ed 
simple  hitterSy  which  in  previous  editions  of  this  book  have  been  con* 
uderod  under  the  gcnoral  hoading  of  tonics.  Although  simple  bitters 
may,  by  increasing  the  amount  of  food  taken,  affect  the  general  nutri- 
tion of  the  body,  it  is  evident  that  they  are  distinct  in  their  action 
from  substances  like  iron,  which  more  or  leas  directly  influence  the 
general  tissues  of  the  organism.  They  are  esaontially  locally-acting 
drugs.  Probably  all  bitter  vegetable  substances  are  stimulants  to  the 
gastro-mucous  membrane,  but  in  many  of  them,  aa  in  morphine  and 
strychnine,  such  power  is  completely  overshadowed  by  other  inherent 
properties.  Some  of  these  active  bitter  vegetable  substances  are  in- 
deed employed  on  account  of  their  influence  upon  the  alimentary  tract, 
notably  quinine  and  strychnine,  but  in  others  of  them,  tike  morphine, 
the  local  is  entirely  swallowed  up  in  the  general  influence.  By  virtue 
of  their  stimulant  power  the  simple  bitters  produce,  when  in  ovoi'dosos, 
muuea,  and  may  even  cause  active  irritation  of  the  gastro-muooos 
membrane.  They  have  also  some  tendency  to  act  upon  the  bowels. 
They  are  essentially  irritant,  and  are  contra-indicated  by  inflammation 
or  ovor-sensitiveneijs  of  the  alimentary  mucous  membrane.  They  are 
especially  indicated  by  loss  of  appetite,  whoa  such  loss  of  appetite  is 
the  outcome  of  a  depressed  condition  of  tho  stomach,  but  when  it  is 
the  result  of  gostro-inflammation  tbey  will  do  barm.  A  second  class 
of  stomachics  are  the  so-called  aTomaiics,  which  depend  for  their  ac- 
tivity upon  the  presence  of  a  volatile  oiL  Tboy  differ  from  the  simple 
bitters  in  being  more  powerful  but  less  permanent  as  local  stimulants, 
(See  page  71S.)  A  third,  class  of  drugs  contain  both  volatile  oil  and 
bitter  principle,  and  unite  the  properties  of  tho  aromatics  with  those 
of  the  simple  bitters.    These  are  tho  so-called  aromatic  bitters. 
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SIMPI^  BITTERa 

QUASSIA.    U.B. 

Tbe  wood  of  Ficre&na  oxocl^a,  a  large  troo,  native  of  Jamaica.  This 
wood  b  li^ht  both  in  density  and  color,  somewhat  rescmbliDg  that  of 
thu  CuHp-ti-oo,  but  di&tiuguialicd  by  ita  intensely  bitter  taste.  It  is  kepi 
in  tho  shopa  iu  billots  and  ia  raspings.  The  active  principle  of  it  ap- 
pears to  bo  Qviassin,  an  intousoly  bitter,  neutral,  crystalline  principle 
Jiscavurod  by  "Wincklor  {liepert.  f.  Pharmacie,  Bd.  liv.  p.  85,  Bd.  Iv.  p,  S5). 
Simaraba,  the  bark  of  tbe  root  of  Simaruba  officinalis,  abo  contains 
quassiii,  aud  may  be  subsUtutud  for  quassia. 

Peysioloqical  Action. — Quassia  is  said  in  large  doaea  to  bo  actively 
poisonous  to  insects,  aud  oven  to  mammals  (Stillo  s  TherapeutieSt  L  472 ; 
Husemann,  Die  Pjiatuengtofft;,  p.  718) ;  but  I  have  met  with  no  detailed 
study  of  its  action  except  that  of  I.  Hoppe,  who  experimented  open 
trog9  (^Deutsche  Klinik,  xi.,  1859).  In  doses  of  one  grain  it  usuall/^ 
produced  death  in  a  short  time.  The  symptom*  were  great  wcaknc 
with,  in  most  cases,  convulsions  and  sometimes  convulsive  tremblings] 
faihire  of  respiration,  and  finally  cessation  of  cardiac  action.  The 
ftinotional  activity  of  the  norve-trunks  was  much  impaired,  thai  of  the 
muscles  to  a  less  extent.  Locally,  quassia  appeared  to  act  as  an  irritaat 
as  well  as  a  powerful  poison  to  both  nervous  and  muscular  tissuee.  Dr. 
Campardon  found  that  in  doses  of  fivo  milligrammee  of  the  pure  crys- 
talline form,  or  five  centigrammoa  of  the  commercial  amorphous  variety, 
quassin  acta  upon  man  as  a  powerful  bilter  tonic,  notably  increasing 
the  secretion  of  bile  and  of  the  urine,  aud  causing  aomo  looscnoaa 
the  bowels  and  stimulation  of  the  bladder.  Fifteen  milligrammes  of] 
the  crystalline  quassin  caused  violent  frontal  headache,  burning  paii 
in  the  ceaophagus  and  throat,  nausea,  vomiting,  vertigo,  exoeasive  dct^ 
vous  rest  less  uusB,  diarrhoea,  aud  very  frequent  micturition,  but  dimin* 
ished  renal  seuretion  (Bull.  T/ierap.,  ciii.  410). 

TueuAPKUTics. — Quassia  is  probably  the  most  active  of  all  tbe  simpi 
bitters,  and  may  be  used  whenever  such  remedies  are  indicated.  In 
casiia  of  seat-worms  iu  children,  a  strong  infusion  of  quassia  (Jii  to  Qj) 
affords  a  most  harmless  and  efficient  injection.  Its  exhibition  should 
be  preceded  by  an  enema  of  simple  water,  after  a  stool,  so  aa  thoroughly 
to  waeb  out  the  rectum  and  allow  aoceas  to  every  fold  of  the  rectaJ 
mucous  membrane.  The  officiual  pruparationa  are  a  tincture  (TVneficra 
QuoAsiie — 10  per  cent.,  IT.S.),  dose,  twenty  dropa  to  a  teaspoonibi ;  a  very 
excellent  watery  axfrocf  (^E.rtractum  Quassia,  U-S.),  which  may  be  given 
in  pills  containing  fh>m  one  to  three  grains;  and  a  /luid  extntct  {£z- 
fractum  Quoisics  Ftuidum),  do«e,  five  to  ten  drops. 

OHNTIANA— GENTIAN.    V.9. 

The  root  of  Gentiana  lutea,  or  the  yellow  gentian  of  the  Alps.    This 

root  occurs  in  the  shops  either  iu  piures  of  various  eizes  and  shapes  but 
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genenUl^  eeveral  inches  in  length,  or  olae  in  transverse  slicue.  The 
texture  iu  apongy,  the  odor  faint  but  peculiar,  and  the  Uste  bitter.  It 
contains  gentisic  acid,  which  was  diecovorod  by  Ltuonto  and  in  taaleleBS 
and  physiologicftlly  inert.  The  active  principle  la  probably  the  gmtio- 
pikrin  of  Kj'omayer,  a  neutral,  cryatulliao  subatance,  of  an  intenauly 
bitter  taste. 

Therafeutxcs. — Gentian  is  one  of  the  mobl  efficient  of  the  simple 
bitters,  and  may  bo  used  whcnovor  such  a  remedy  ia  indicated.  It  la 
never  given  in  substance,  but  in  one  of  ha  prepamtlonH,  Those  are  the 
compound  tincture  (Tinctura  Gentiana  Composiia — 10  per  cent.,  U.S.), 
which  contains  gentian,  bitter  oraugo  pool,  and  cardamom— dose,  one 
fluidrachm  to  half  a  fiuidounco ;  the  watery  extract  (Rrtractum  Gen- 
tiaiuTy  U.S.),  dose,  two  to  four  grains ;  and  the  Jtuid  extract  (Extractum 
Otntiana:  Fluidum^  U.S.),  done,  ten  nnnlma  to  half  a  fluidrarhm.  The 
compound  infusion,  formerly  offifinal,  was  a  valuable  preparation,  con- 
taining aome  alcohol,  and  much  u^ed  in  doses  of  one  to  two  fluldouiicee. 

NECTANDRA. 

Bebeeru  Bark  h  the  bark  uf  Neclandra  Eudiiei,  a  large  tree  which 
gro^vTJ  in  Guiana  and  the  neighboring  parta  of  South  America  and  is  used 
in  ship-building  under  the  name  of  "green-heart,"  It  occurs  in  larg» 
flat  pieces,  and  contains  an  alkaloid  which  was  discovered  by  Dr.  ^o- 
lagan,  of  Edinburgh.  AccHjrdiag  to  the  researches  of  Walz  (iVl  Jahrb. 
Pharm.,  1861,  xii.  302)  and  of  Fluckiger  (^Ibid.,  1869),  this  alkaloid  is 
identical  not  only  with  Buxine,  obtaiuod  by  Faund  in  1830  from  Buxus 
Bempervirens,  but  also  with  Peloiine,  discovered  by  Wiggers  in  Pareira 
brava.  Bebeerine,  or,  as  it  should  he  called,  buxinCf  is  whitish,  amor- 
phous, inodorous,  very  bitter,  very  slightly  soluble  in  water,  freely  so  in 
ether  and  alcohol,  and  foroLB  un crystal lizablo  salts.  Dr.  Maclngan 
found  a  second  alkaloid,  Bipeeriiu,  in  bebeeru  bark,  but  it  is  probably 
only  altered  bebeerine. 

Pbtsiolooical  Action. — Our  knowledge  of  the  influence  of  bebeerine 
upon  the  system  is  exceedingly  incomplote.  Albers  (Virchow's  Archiv, 
Bd.  ixiv.)  found  that  throe  grains  introduced  beneath  the  skin  of  a 
large  frog  produced  death  in  six  and  a  half  haurs.  There  was  first  a 
period  of  quiet  with  accelerated  breathing,  then  tonio  and  clonic  general 
convulsions,  seemingly  associated  with  muscular  weakness,  but  with  no 
increase  of  the  reflex  activity.  Professor  Binz  (  Virchow's  Archiv,  Bd. 
xlvi.  p.  130)  has  determined  that  bebeerine  exerts  some  destructive  influ- 
ence over  infusorial  forms  of  life,  but  that  it  is  in  this  respect  not  nearly 
so  powerful  as  the  cinchona  alkaloid^!. 

TnEEAPEUTics. — Bebeerino  waa  originally  proposed  by  Dr.  Maclagan 
as  a  aubsUtuto  for  quinine  in  malarial  distoica,  and  has  been  quite  exten- 
w'vely  tried.  It  appears  to  poasesa  some  antiperiodto  powers;  but  they 
very  probably  are  not  superior  to  thoao  of  the  more  powerful  aimplo 
bitters,  and  are  certainly  vnry  inferior  to  those  of  quinia,  so  that  bcbotirino 
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is  &i  prcsont  vorj  seldom,  if  over,  used.     The  sulphate  may  be  giveo  in 
acidulated  eolutlon  in  doses  of  (torn  two  to  five  grains. 

OALUMBA-OOLUMBO.    U.S. 

The  root  of  Jateorbiza  palmata,  a  climbinij;  viue  of  Moxambiqae. 
Tt  occura  in  iho  ttbopH  iu  trausvcrse  disk-like  sticwi,  oval  or  circular  io 
outliuc,  one  or  two  iiicbett  in  diamuter,  t>f  a  6]ptigy  texture,  buviog 
yellow  ihU  eurfacu,  a  very  biLtur  ta^tu,  and  a  Hlightty  aromatic  odor.  !%{ 
coolaiiiB  a  great  dual  uf  atarL-li,  besiduH  burburiue,  and,  it  is  said,  in  U 
ainuunl,  cohtinhin,  a  biltitr  neutral  principle  crTHlalttzinj^  in  rhomboid 
priaina  or  needleH.  Dr.  F.  Roux  {Comptes- Rendus  Soc.  Biolog^  1884,  i. 
33)  baa  fouud  Uiat  columbiu  given  to  pigeona  in  doaee  of  ten  oenti- 
grainines  produces  dwath,  preceded  by  failure  of  the  appetite,  marked 
eigns  of  gustro-iatestiQal  irritation,  and  jaondiee. 

ToEBAPEUTics. — A  bitter,  slightly  aromatio  tonic,  useful  as  a  sto- 
machic in  cases  in  which  a  simple  bitter  is  indicated.  It  is  not  used  in 
substance.  Its  preparations  are — a  tincture  {Tinctara  Ciitutnbas — 10  per 
cent.,  U.S.),  dose,  one  to  two  fluidrachuis ;  and  a  Jluid  extract  (Extractwn 
Caiumba  Fluidum,  U.S.),  dose,  fifteen  minims  to  half  a  fluidrachm. 

EUPATORIUM— THOEOUGHWOBT.    U.S. 

The  herbal  parts,  gathered  after  flowering,  of  the  indigenous  Eupata 
num  perfuliatum,  a  tall^  coarse  composite,  recognixable  by  its  perfoliate 
leaves,  through  whoso  centre  grow  the  stemn  and  branches.  This  drug' 
given  in  cold  infuaioo  (,^i  to  Oj — dose,  f^i-ii)  is  an  efficient  but  di»> 
agreeable  bitter  tonia  Its  chief  employment  is  as  a  sudorific.  Tbe 
hot  tnf\i£ion  when  taken  fVeely  (five  to  six  ounces),  the  patient  being 
well  covered  in  bed,  produces  ftee  sweating,  and  has  been  very  largely 
used  in  "general  colds,"  muscular  rheumatiSTii^  etc.,  for  this  pnrposa 
The  only  objection  to  the  remedy  is  its  disagreeable  taste.  In  the  doe« 
of  a  pint  the  inAision  has  been  employed  as  an  emetic.  The  Jtuid  ex- 
trad  {Extractum  Eupatorii  Fluidum,  U.S.)  maybe  used  in  dona  of  a 
Suidracbm  to  a  fiuidounce. 

Chiilata,  V.S.,  the  herb  and  root  of  Swertia  chirata,  a  plant  grow- 
ing ia  the  northern  part  of  India,  is  one  of  tho  best  of  the  simple 
bitturs,  and  is  buliuvcd  by  some  to  exort  a  peculiar  iuflucnoo  over  tht 
livur.  Whenever  a  simple  bitter  is  indicated,  this  drug  may  be  em>' 
ployed,  especially  if  a  oholagoguo  action  be  desired.  The  solid  extract 
is  an  excellent  pivipanitton  in  doses  of  one  to  two  grains;  the  fluid  a^ 
tract  (^Extractum  ChmiUs  Fluidum,  U.S.)  may  be  given  iu  doses  of  fiv» 
to  ten  minims;  and  the  tincture  (Tinctara  Chirata — 10  per  cent,  UjS.) 
in  doses  of  a  fluidraehra. 

PRUNUS   VTRGHNIANA— WILD   OHBRBY.    U.S. 

Wild  cherry  bark  is  tho  product  of  Prunns  (Cerasus)  serotioa  or 
wild  cherry  ti-oo,  not  ol  Tru^ua  Virginiana  or  choke-cherry,  wboso. 
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name  it  boars.  It  occurs  id  piocoe  of  various  aizea,  usually  without  epi- 
denuts.  The  color  is  a  rediliith  cinnamon  ;  tho  taste  ttlightly  atJ^tringont, 
bitter,  and  peculiar,  ro&cmbling  that  of  peach-loavu!!.  ItcontainH  tannic 
acid,  bitter  extractive,  amygdalin,  and  einulsin.  AmygdiiUn  is  a  nitro* 
gonous,  crystalUzablo,  odorless  glucosido,  of  a  alightly  bitter  taste.  It 
id  soluble  in  water  and  alcohol,  but  nut  in  ether.  EmuUin  is  an  albu- 
miuoua  principle,  which  is  soluble  in  water,  and,  like  other  forms  of 
albumen,  is  coagulated  by  heat,  alcohol,  acids,  etc.  ^hen  aniygdalin 
in  watery  solution  is  brought  in  contact  with  cmulsin,  it  is  decomposed, 
forming  prusslc  aud  formic  acids  and  .1  colorte.ss,  thin,  volatile  oil,  which, 
when  pure,  has  a  peculiar  agreeable  odor  and  a  burning  taste.  Accord- 
ing to  LicbijiS  and  Wohler  QAnn.  Chem.  Pfnirm.,  JLxii.  1),  seventeen  jcruine 
of  araygdalin  yield  one  of  hydrocyanic  acid:  therefore.  If  thirty-four 
grains  of  aniygdalin  be  mtxiMl  with  sixty -six  grains  of  an  emulsion  of 
sweet  almonds,  a  two-per-cont.  (by  weight)  solution  of  hydrocyanic 
acid  will  be  formed. 

PHTSioLooiCAt,  Actio N.^Amygdalin  administered  by  itself  ia  nearly, 
if  not  quite,  without  effect  upon  the  organism,  Widtmann  and  Benk 
(Ilusemnnn,  Die  Pjianzenstoffe^  p.  688)  took  as  mach  as  sixty  grains  of 
it  without  inducing  any  effect,  and  their  results  have  been  confirmed  by 
Reil  and  others.  l*obmann,  it  is  true  (/Wd.),  found  that  at  times  fifteen 
grains  of  it  by  the  mouth  were  sufficient  to  cause  death  in  the  rabbit; 
but  Xolliker  and  Muller  have  shown  that  this  was  owing  to  its  being 
converted  into  prussio  acid  by  the  omulsin  contained  in  the  green 
herbage  in  the  stomach  of  the  rabbit. 

TBEftAPEtmcs. — In  wild  cherry  bark  properly  adrainistcred  there 
are  thrco  active  ingredients, — tannic  acid,  bitter  oxtroctivo,  and  prussio 
acid  ;  and  to  their  combined  action  tho  general  effect  is  due.  As  tho 
tannic  acid  is  in  small  quantity,  its  influence  is  not  marked ;  but  proba- 
bly some  of  tho  reputation  which  the  remedy  formerly  enjoyed  as  bemg 
useful  in  tho  night^woata  of  pbtliisis  was  due  to  it.  The  amount  of 
prosaic  acid  in  Prunus  Vlrginiana  is  too  small  to  have  any  porooptiblo 
effect,  and  I  have  never  been  able  to  detect  any  influence  produced  by 
wild  cherry  bark  other  than  that  of  a  feeble  astringent  and  tonic.  It 
has  been  very  lai^ely  used  in  pJiihisis,  and  has  been  supposed  not  only 
to  act  as  a  tonic  and  astringent,  but  also  to  exert  a  calmative  influenco 
on  the  nervous  system. 

The  infusion  (/n/ix5iim  Pruni  Virginiana- — i  per  cent,,  U.S.)  is  useAil 
as  an  adjuvant  to  other  tonics,  especially  sulphuric  acid,  in  debility  with 
a  tendency  to  night-aweata  during  coavalewence  from  acute  disease. 
The  doae  ia  one  to  two  wineglassfuls.  On  account  of  ita  pleasant  taste 
and  its  traditional  reputation,  the  st/nip  (^Syruptis  Pruni  Vtrginiana; — 15 
per  cent.,  V.H.)  is  often  employed  aa  the  basis  of  eough-mixturea.  The 
^uid  extract  {Extraatum  Pruni  Virginiance  Fluidum,  U.S.)  may  be  given 
in  doees  of  from  half  a  fluidrachm  to  a  drachm. 
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AKOMATICa 

Tlie  aromatic  oils  are  easciitially  local  im'tants,  caosing  when  taken 
into  the  muuUi  inteiiBtj  burning  pain,  and,  when  confiaod  upon  the  akin, 
rubefaction,  blistering,  and  finally,  if  the  contact  bo  vqtv  prolonged, 
more  destructive  cbanges.  Inl«mally,  taken  in  very  lar^  doses,  they 
cause  burning  pain  in  the  stomach,  increased  activity  of  the  circniation, 
and  a  species  of  intoxication.  In  aulficiontly  largo  quantities  thoy  are 
irritant  narcotic  poisons.  When  administered  in  therapeutic  doMM  they 
act  almoflt  exclusively  upon  the  alimentary  canal.  Ae  compared  with 
that  of  the  simple  bitters,  thoir  influence  is  more  powerAiI  and  more 
transient  They  do  not  permanently  increase  the  digestive  power,  but 
simply  increase  action  for  the  time  being.  They  are  employed  chiefly 
— to  give  pungency  to  bittor  tontcs;  a  carminatives.,  to  stiinulato  iho 
intestines  to  contract  upon  and  oxpol  flatus ;  to  prevent  the  griping  of 
purgatiTOS ;  to  disguise  the  taste  of  medicines,  and  to  render  nauaeaiing 
druirs  acceptable  to  the  stomach;  and  to  act  as  condiments  and  aid  in 
the  digestion  of  the  food. 

Injected  into  the  circulation,  most  volatile  oils  loiver  the  blood-presii- 
ore  by  depressing  the  heart's  action,  and  even  in  oomparativoly  small 
dosuB  may  cause  immediate  diastolic  arrest.  In  this  respect  oil  of  cloves 
is  one  of  the  most  powerful.  Their  cardiac  action  is  undoubtedly  direct 
and  upon  the  heart  itself:  other  muscular  structures  would  seem  to  be 
similarly  afTectod,  as  H.  Kobert  has  found  that  the  oil  of  mace  directly 
lowers  muscular  excitability  {Arck.f.  Exper.  Path.  u.  Pharm.,  xr.  22). 

Some  of  the  tonic  drugs  containing  a  volatile  oil  also  have  in  them 
a  bitter  principle  which  modifies  thoir  action.  Such  drugs  may  be 
known  as  aromatic  bitters;  as  bitters  they  arc  less  powerful  than  fiuch 
drugs  as  quassia,  and  are  especially  indicated  where  the  stomach  i-i 
delicate  and  easily  nauseated. 

Jnfiammation  of  the  stomach  or  boicth  is  the  chief  oontra-iodicalloD 
to  the  use  of  aroraatics.  Unlike  the  simple  bitters,  they  are  ofYon  very 
useful  in  diarrhaa  of  nervous  irritability  or  of  relaxation,  when  do 
decided  inflammation  exists. 

There  is  one  property  which  is  probably  common  to  the  aromatic 
oils,  and  which  may  therefore  be  mentioned  here  with  propriety,— 
vi2.,  the  poH'cr  of  producing  local  antesthesia.  In  China  the  oil  of 
peppermint  has  long  been  used  locally  in  neuralgia ;  and  my  own  ex* 
poriencc  with  our  native  oil  is  in  accord  with  that  of  Dr.  A.  Wr  y 
(Lond.  Lancet.  1874,  ii. ;  we,  also,  Qaz,  Med.,  1874)  in  finding  it  efti  - : 
in  neuralgia  and  subacute  rheumatism.  A  ntg  soaked  with  it  should 
be  laid  upon  the  part,  and,  when  the  burning  is  no  longer  enduiabi 
cosmotine  applied.  The  power  of  oil  of  cloves  in  benambing 
tive  dentine  or  exposed  nerve-pulp  is  well  known.  (See  SCsmnoL, 
p.  669.) 
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CiNNAMOMUH. — The  U.S.  Pharmacopoeift  roco^izes  as  the  barks  of 
nndetertnined  species  ot  the  genus  Cinnamon,  Cinnamojtth  Cassia, 
Cassia  Bark,  Chinese  Cinnamon,  and  the  Cinnamomitm  SAiooxicru,  or 
Saigon  Cinnamon, -whioh  contes  from  Cochin  China;  It  also  recognizes 
CiNNAKOHiTM  ZurLAHictm,  OF  Cetfton  Cinnamon,  the  bark  of  the  Cinna- 
inoDium  zeylanicum.  Of  these  barks  the  Ceylon  is  considered  the  finest 
and  the  Cassia  the  poorest  in  quality.  They  all  contain  tanoio  acid 
and  a  yellowish  volatile  oil  (Oleum  Cinnamomi,  U.S.),  which  on  account 
of  its  groat  fragrance  and  very  pleasant  taste  is  largely  used,  in  dosos 
of  from  one  to  three  drops,  as  an  adjuvant,  or  to  disguise  the  flavor  of 
less  agreeable  drugs.  Cinrxamon  water  (Aqua  Cinnamomi — oil  0.2  per 
cent,  U.S.)  is  used  sololy  as  a  vehicle.  The  spirit  of  cinnamon  (Spiritus 
Cinnamomi — oil  10  percent.,  U.S.)  is  administered  in  doses  of  half  a 
fluidrachm;  the  tincture  (Tinctura  Cinnamomi — Ceylon  Cinnamon — 10 
per  cent,  U.S.)  in  doses  of  one  to  two  fluidrachms.  Pulvis  Aromatiais, 
U.S. — Aromattc  Powder  (cinnamon,  ginger,  cardamom,  nutmegs)  is  an 
elegant  carminative  in  doses  of  th>m  ten  to  twenty  grains. 

CARYOPHTLLns,  U.S. — Cloves  are  the  unexpanded  flowers  of  Eu- 
genia nromaticus,  a  tree  growing  in  the  Molucca  Islands.  This  aro- 
matic, largely  used  as  a  spice,  contains  an  exceedingly  pungent  volatile 
oil,  officinal  as  Oleum  CaryophylU.  This  is  a  yellowish  oil,  becoming 
dark  by  age,  which,  beeidea  being  used  as  a  cnrminativo  and  an 
aromatic,  is  often  employed  to  benumb  sensitive  dentine,  or  oven 
exposed  pulp,  in  caries  of  the  teeth.  Dropped  on  a  piece  of  cotton  and 
placed  in  the  cavity,  it  will  fVequently  cure  toothache.  Dose,  one  to 
two  drops.  The  infusion,  or  clove  tea  {Infusum  CaryophylU — 3"  to  Oj), 
is  made  with  boiling  water;  tho  dose  is  a  wineglassful. 


Mtristica,  U.S. — Nutmeg  is  tho  kernel  «f  tho  fruit  of  MyriBtica 
fragniTi'*,  a  tree  iubabiting  the  Molucca  IfllamlR.  The  nutmeg  contains 
both  a  fixed  and  a  volatile  oil  Mace  (Macis,  XJ.SJP.)  is  the  arillus  or 
outer  imperfect  supemumerary  coating  of  the  seed.  It  contains  a  vola- 
tile oil  identical  with  that  of  the  nutmeg.  The  nutmeg  is  pnsnossod 
of  narcotic  power,  and  it  is  said  that  one  or  two  whon  taken  will  pro- 
duce a  dreamy,  half-anconsoioua  condition.  In  a  boy  aged  about  eight 
years  fatally  poisoned  by  an  unknown  quantity  of  nutmeg,  there  was 
oomploto  coma,  with  suppression  of  urine  and  respiratory  paralysis 
(jV.  F.  Med.  Record,  Nov.  1886).  Parts  of  live  nutmegs  produi:ed  in  a 
boy  dizziness,  followed  by  quiet  uneonBciouaneBB,  great  mu8cu]ar  relax- 
ation, dilated  pupils,  and  slow  pulse,  respiration  and  temperature  re- 
maining normal,  and  recovery  occurring  in  thirty  hours  (A.  Sawyer, 
New  York  Med.  Journ.,  vol.  i.,  1889).  In  my  own  experiments,  and  in 
those  of  Cadoflc  and  Mcunier  (Journ.  Med.  Vrf.,Lyon,  1890),  the  intra- 
venous injection  of  the  volatile  oil  produced  in  the  lower  animals  a 
marked  intoxication,  with  loss  of  co-ordination,  tremors,  and,  when 
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the  doBO  hftd  been  safficienlty  large,  profound  narcosis,  with  abolkion 
all  reflexes,  and,  finally,  doath  from  paralysis  of  the  rospiratory  ccntreo. 
Upon  the  circulation  the  action  of  the  oil  ia  coraparalivoly  fccblo.  The 
French  observers  state  that  in  a  certain  stage  of  the  poisoning  there  ia 
great  increase  of  the  amount  and  frequency  of  tho  respiratory  mora- 
ments.  Tho  dose  of  tho  volatile  oil  (0/eum  MyrUticoe^  T7^.)  ia  from  two 
to  five  drops. 

PiMENTA,  TI.S. — Pimenta,  or  Allspice,  ia  tho  unripe  berries  of  Pi- 
menta  officinalia,  a  tree,  native  of  tho  West  Indies.  It  contains  a  grsen 
fixed  oil  and  a  volatile  oil  (^Oleum  fimentct,  XJ.8.)i  the  dose  of  which 
two  to  five  drops. 

Cardamomuu,  U.S. — CardamoTM  are  the  &uit  of  Elettaria  repeii%' 
which  grows  in  tho  East  indies.  They  consist  of  tough,  seomiugly 
fibrous,  generally  more  or  less  triangular  capsules,  containing  a  number 
of  small,  hard,  very  aromatic  seeds.  Tho  capsule  is  itself  dry  and 
tasteless.  In  commerce  cardamoms  are  divided  into  three  varieties, 
according  to  their  length.  According  to  Troramndorf,  tho  seeds  con- 
taiu,  besides  10.4  per  cent,  of  fixed  oil,  4.6  per  ceuU  of  a  colorless,  highly 
aromatic,  volatile  uil.  Cardamom  itt  a  very  grntcfhl  aromatic,  much 
le»9  stimulating  and  heating  than  moat  of  the  other  druge  of  its  clasg. 
The  dose  of  the  tincture  (THnctura  Cardmnami — 10  per  cent.,  U.S.)  is 
one  fltiidrafihm.  The  compound  tincture  (^Tinctvra  Cardamomt  ComjtositA 
— 2  per  cent.,  U.S.)  is  a  very  elegant  wldition  to,  <w  vobicle  for,  tonie 
medicines ;  dose,  one  to  two  fluidrachms. 

ZiNaiBEB.  U.S. — Ginger  is  the  dried  rhizome  or  root-etock  of  Zin< 
giber  officinale,  growing  in  tho  East  and  West  Indies.  Oreen  Oinger 
is  the  fresh  rhizome.  Black  Ginger  is  the  root^tock  dried  with  th« 
opidcrmia  on ;  White  or  Jamaica  Ginger  ia  the  same,  deprived  of  ita 
epidormifl.  Tlio  fresher  ginger  is,  the  greater  is  ita  power,  and  by  tima 
B.Ti<L  exposure  it  becomes  completely  inert.  Its  active  principlos  are  a 
soft,  acrid,  aromatic  resin,  and  a  yellow,  volatile  oil.  Ginger  is  much 
used  in  ciomostic  medicine  as  a  HUmul^int  carminative  in  colic;  given  in 
hot  wator,  it  ia  also  used  as  a  sudorific  and  stimulant  in  the  pain  due  to 
suddenly-suppressed  menstruation.  It  is  often  added  with  advantage  to 
other  remedies  in  dyspepsia.  The  syrup  (Syrujnis  Ztngiberis — 3  per 
cent.,  U.S.)  is  used  only  as  a  cordial  drink  or  vehicle,  in  doses  of  ftijm 
half  a  fluidounoe  to  a  flnidounce.  The  tincture,  often  called  £sscnee  of 
Ginger  (^Tinctura  Zingi(/eris—'ZO  per  cent.,  U.S.),  is  the  most  commonly 
employed  preparation ;  the  dose  is  half  a  teaspoonful  to  a  teaspoonfoL 
The  dose  of  the  fluid  extract  (Extradum  Ztngiberis  Ftutdum,  U.S.)  is 
five  to  ten  drops.  The  oleoresin  (OUoresina  Zingiberis,  U.S.)  ia  used  aa 
a  stimulant  addition  to  tonic  pills;  tho  dose  is  ijrom,  half  a  miaim  to 
two  minims. 
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Pipes,  V .^.-^ Black  Pepper  is  the  unrifve  berries  ol  I'tpor  nigrum, 
ft  wocKly  vine-like  plant  growing  in  the  East  Indies.  Wfiite  Pfpper  is 
the  ripo  berrioB  Btrippod  of  their  skin  and  dried.  It  ih  much  leaa  pun- 
gent than  the  black  pepper.  The  active  principlea  of  biat^k  pepper  are 
a  soft,  acrid  refitn,  a  pungent,  fiery,  volatile  oil,  and  piperin. 

In  1819,  Oersted  discovered  Piperin  (^Piperinitmj  U.S.),  which  crya- 
tallizcR  in  colorless,  glistening,  four-sided,  truncated  priBms,  of  a  neutral 
reaction,  bnt  capable  of  combining  with  at;idF  to  form  salta.  When 
pare  it  is  taBtclenn;  but  very  commonly  It  has  a  burning  taste,  duo  to 
the  presence  oT  some  of  the  volatile  oil  of  jiepper.  The  poHse.'wion  of 
Tory  active  antiperiodic  properties  has  been  claimed  for  piperin,*  and 
It  was  for  a  time  employed  in  intermittent  fever;  but  it  ban  fallen  into 
complete  disuse.  The  dose  as  an  antiporiodic  is  four  grains,  repeated 
one©  or  twice  daring  the  interval  between  the  paroxysms.  According 
to  the  observaliOQB  of  Professor  H.  Kroiiocker  and  of  Uerr  Fliess, 
piperin  in  the  fVog  paralyzes  the  peripheral  ends  of  the  sensory  nerves 
(^Arthivfur  Physiologic,  1382,  p.  111).  lu  the  i-ubbit  its  action  upon  the 
sensory  nerves  is  much  less  marked.  The  ree^piratory  and  pult<e  nitcs 
are  greatly  aceelerhtcd,  and  death  is  finally  caused  by  cardiac  arrest 
(Ibid.,  1884).  AIM.  Oechsner  de  Couinck  and  Pinet  (^Oimptcs-Iiendus 
Soe.  Biolo^.,  Oct.  17,  1885,  May  1,  1886,  Oct.  30,  1886)  have  found  that 
piperin,  when  brought  in  direct  puutacl  with  the  nerve,  paralyzes  both 
motor  and  sensory  fibres,  and  that  there  is  no  differouoo  in  the  action 
of  syntbeLieul  artificial  piperin  and  the  natural  principle.  Pepper  is 
very  largely  used  as  a  cundimcrit;  bul,  as  its  taste  is  more  hut  than 
aromatic,  it  is  rarely  given  internally  hi  medicine  except  as  an  addition 
to  simple  bitters  or  to  aotiperiodics,  generally  in  the  form  of  the  oleo- 
resin  ( Oleoresina  Piperia,  U.S.),  the  dose  of  which  is  one-half  to  one  grain. 
In  atonic  di/spcpaia  the  latter  preparation  is  an  excellent  adjuvant  to 
tonic  pills.  Br.  Sehifi^er  is  said  (Fliess)  to  have  used  piperin  success- 
iVdly  in  a  case  of  vaginismus,  by  injecting  0.3  graia  bj-podenuioally 
near  the  vaginal  entrance.  In  using  piperin  by  hypodermic  injections 
it  ia  of  the  utmoat  importance  that  it  to  free  fh}ni  the  oil  of  pepper. 

Capsicitm.  U.S. — ^The  U.S.  Pharmacopoeia  now  recognizes  only  the 
timaU,  less  than  an  inch  long,  very  fiery  fruit  of  Capsicum  fut«tigiatuni, 
the  African  Pepper^  or  Chillies.  The  largo,  bright  red,  conical  or  ovate, 
comparatively  mild  peppers  of  the  market  are  fVom  C.  anniium;  they 
are  sometimes  known  as  West  India  peppers.  Capsicum  contains  as  its 
active  principle  an  exceedingly  acrid  oleoresln.  The  name  of  Capsicin 
has  been  applied  by  different  obser\*ers  to  the  oil,  to  tho  resin,  and  to 
tbcir  combination,  but  should,  I  think,  be  dropped,  as  having  no  defi> 
nite  meaning. 

Capsicum  is  a  very  powerful  local  irritant,  its  oleoresin  when  applied 
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(o  lhi3  Hlcin  producing  In  a  very  few  minuteB  intense  pain  and  rodn 
nnd  finally  destroyin|r  the  cuticle.  In  the  alimunUiry  canal  it  acts 
A  xiniitiir  manner:  thus,  moderate  doses  produce  merely  a  pleasant  feel 
ing  of  warmth  in  the  stomach,  while  overdosoB  may  cause  gaatro-inte^ 
tinal  inflammation,  with  severe  pain,  as  well  as  vomiting  and  purging 
The  chief  use  of  Cayenne  Pepper  is  as  a  condiment;  yet  it  is  often 
iiddcrl  with  advantage  to  tonic  pills  to  increase  their  immediate  action 
on  the  stomach.  "When  there  is  habitual  foeble  digestion,  with  flatu- 
lence, its  free  nse  or  food  may  do  good.  In  adynamic  disease^  especially 
as  occurring  among  drvnkards,  capsicum  is  often  very  useful  by  stima< 
lating  the  stomaoh  up  to  the  point  of  digesting  food.  Locally^  cither 
oa  the  diluted  tincture  in  a  gargle,  or  applied  in  powdur  or  tincture  by 
means  of  a  swab,  it  is  useful  in  st}}€re  tonsiUUis,  oepocially  ic  that  ao- 
companying  scarlet  fever. 

AnuiNiHTRATtoH. — ^Tho  dose  of  capsicum  is  four  to  five  grains  in  pUl 
form;  of  the  aleoresin  (^OUoresina  Capsici,  U.S.),  which  is  to  be  pns 
ferred  on  account  of  its  leaser  bulk,  from  ooo-quarter  to  one-half  a 
grain.  The  tindure  (^Tinctitra  Capsici — 5  per  cent,  U.S.)  is  employed 
locally,  and  is  sometimes  admiuistored  in  one-half  to  one  fluidracbm 
doses  to  drunkords.  The  ^uid  ejiract  {Extradvm  Capsici  Fluidum^ 
U.S.')  is  given  in  one-half  to  one  minim  doaee. 

Oleum  Cajrpcti,  U.S. — The  Oil  of  Cajuput  is  obtained  (Vom  the 
leaves  of  Melaleuca  Icucadendron,  a  tree  growing  in  the  Molucca 
Islands.  Thie  volatile  oil  is  of  a  green  color,  a  peculiar  fragrant  odor, 
and  ft  burning,  camphoracoous  taste.  It  is  not  very  irritating  to  the 
slvin,  but  is  exceedingly  destructive  to  low  formsof  life,  and  conse<)aently 
has  boon  used  as  a  parasiticide  externally,  and  even  internally  against 
the  Asearidce.  I  have  never  used  it  except  as  a  carminative  anil  nro. 
matic  stimulant  in  cases  of  intestinal  pain  and  spasm,  and  in  serout 
diarrh<£a,  "When  employed  in  those  affections  in  combination  with  chlo- 
roform,  camphor,  and  opium,  it  is  very  efficient.  As  a  cuunter-irriuint, 
it  has  been  used  in  rheumatism ;  as  a  stimulant  to  the  skin,  in  psoriasiSf 
ame  rosacea,  and  pityriasis.    The  doae  internally  is  from  ten  to  fifteen 

dl'Opd. 

Olei  M  Sassafras.  U.S. — The  OH  of  Sassafras  is  enormonsly  vaod' 
in  the  arts  on  account  of  ita  cheapness  and  pleasant  flavor.  It  Is  capa- 
ble of  producing  very  marked  narcotic  poisoning  (case,  Trans.  Med,- 
Chir.  Fuculttf  Maryland,  1S84,  288),  and  is  said  to  act  upon  the  lower 
animals  as  a  convulsant  and  narcotic.  Dr.  John  Bartlott  (^Chicago  Med, 
Journ.,  Deo.  186&)  asserts  that  it  is  capable  of  producing  uterine  coo- 
tractions,  and  reports  cases  of  abortion  caused  by  it, 

AuRANTii  Amaki  Cortex. — Bitteu  Obanoe  Peel,  V.S.— The  Jttdd 
extract  (^Exiracium  Auraniii  Amari  Fluidum,  U.S.)  and  the  tinctur* 
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(  Tinctura  Aurantii  Amari — 20  per  cent.,  U.S.)  tany  be  given  reBptictivdy 
in  dosesof  tweuty  miniins  aud  a  fluidrachm.  Auhantii  Bulcis  Cortex 
— Swirr  Oranob  Peel,  V.S. — Of  the  syrup  (Stfrupus  AurahfH — 5  fwr 
cent.,  U.S.)  the  dotio  ia  a  dosacrUpoonful,  of  the  tincture  (^Tinctura 
Aurantii  Dutcis — 20  per  cent.,  U.S.)  a  tablcapoonful.  The  orange  peeU 
are  themselves  scarcely  medicinal,  but  are  officiul  a»  ufFurding  prei>- 
nralioDS  raucb  u»ed  aa  vehicles,  Linonis  Cortex,  U.S.,  or  Lemon 
Feel  (Spiritus  Limonis — 5  per  cent.,  U.S.),  is  also  used  for  flavoring 
parpoee«. 

AtrKAKTil  Floees. — The  flowers  of  Iho  orange  are  offleiul  for  the 
preparation  of  Orange  Flower  WaUr, — A^ua  Aurantii  Ftorum,  U.S., — 
^'hich  is  used  ua  an  elegant  vehicle,  free  from  medicinal  propertioe. 

The  fruits  of  the  following  umbelliferous  plants,  Fwincultim  capil- 
laccum,  Carum  carui,  Coriandrum  salivura,  Piiiipiriella  aiiiwum,  are 
official  under  the  respective  names  of  FtFuiculum  {Fennel),  Oan/m 
{Carairay),  Coriandntm  {Coriander),  Anisum  {Ani'Se).  They  all  depend 
for  their  virtucH  upon  volatile  oils  which  are  official.  The  oil  of  anise 
of  commerce  is  chiefly  the  product  of  a  Chinese  tree,  the  Ullciiim 
antsatum,  or  Star  Anise,  from  whose  five-  to  ten-rayed  capsular  fruit 
it  is  obtained  by  diHtiltation.  The  Aqua  FoEniculi,  0.2  per  cent.,  and 
Spiritus  Anisi,  10  per  cent.,  are  official.  All  of  these  fhiita  and  their 
preparations  may  be  used  as  carminatives  and  stomachics. 

The  herbal  portions  of  the  following  mints  are  official:  Salvia 
officinalis.  Mentha  pit>erita,  Mentha  viridts,  Melissa  officinalis.  They 
are  respectively  known  as  Saye  {Salma),  Peppermint  {Aftntha  piperitu)^ 
Spearmint  (Metitha  viridis),  and  Bairn  (Mdifsa).  Tlio  important  U.S. 
preparations  of  them  are  as  follows:  Aqua  Mentha:  Piperita — Pepper- 
mnt  Water^  and  Aqua  Menihtr.  Viridis — Spearmint  Watrr,  both  very 
frequently  used  as  vehicles.  SpirUus  Me.nthtE  Viridis  and  Spiritug  Men- 
tluB  PipehttB — Essence  of  ^earmint  and  Essence  of  Pqtpermint,  used  aa 
carminatives,  in  doses  of  from  ten  to  twenty  drops.  The  oits  of  laven- 
der.* peppermint,  and  spearmint  are  also  official,  and  may  bo  used  in 
doses  of  from  threo  to  ten  drops  as  carminatives,  i^iritus  Lavandulm 
{Spirit  of  Lavender),  a  very  elegant  and  agreeable  atomachio  and  cor^ 

•  MM.  Muoia  aod  Brajlaat  1i4tb  itudled  to  lome  extent  th*  pbjdalocic*]  Mtion  nf 
Iha  •(£•  e/  tnettiHrr,  rotf^ary,  autrjtrnm,  and  aipie  [LnrantiuUt  tpi'cit  L.)  {flntl.  Aead, 
Rof.  U4d.  iff  BnuctUt;  1»9,  &5S ;  m«.  bIk,  S<hmi4e»  Jnhrb.,<:\xx%,  13?.  An<l  Pa'tHc  na<\ 
Ueuior,  Compl.-Bend.  Sot.  &10/09.,  1899,  ud  Lfou  M4d.,  \S&i).  In  trogt  t>i«.Y  cnTiie<l 
gmmaUj  pwmljrvU,  with  Iom  of  ndlex  kAlirily,  tho  idiimIim  htlog  iaUet,  mnd  the  smnry 
Mrraoj  ^tptntoi  belnji  tJttnted  bcfora  (be  motor.  Ufmn  the  Iiigbcr  Bsimnia  a  limiliLr  effect 
«M  pivdiioed,  ezeept  tbat  oil  or  roavmu;  utuaed  e;>it«|>tiform  eonTatiii>si.  Oil  *•/  Pfirjimminl 
(X.  ptptrita)  bM  been  rindied  hj  S.  D.  Mo-rkusun  {l»nug.  DU»^  Halle,  I^T;  Schmidt; 
Jakrb.,  cUxs.  ISX),  wbo  fiods  tliaJ  ifhile  rery  aniftlt  doiet  iaercMe,  Urgvt  vtt»  deoreM* 
tiw  blOod-proNnnt  and  lower  Uie  bodily  teraperatura. 
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dial,  is  made  by  dissoUiug  oil  of  laveador  flowers  in  alcohol ;  dose^  a 
fluidraehm  to  half  a  fluidounoe.    Sa^fo  contains  tannin. 

Water  of  liosejnary  (Aqua  Sosmnnni)  has  long  boon  believed  to  have 
especial  influeucu  upon  the  skin,  and  in  cases  of  acne  a  lotion  oomj 
of  a  pint  of  thin  water  and  an  ounce  of  the  flowers  of  sulphor  is  ofUfiP 
extremely  efTBCtive. 

The  volatile  Oil  of  Gaultheria  (Oleum  OauUheria,  U.S.)  is  uaod  foi 
fiavoring-purpoaes.  Its  physiological  and  therapeutic  properties  are 
entirely  different  fhim,  those  of  other  volatile  oils,  and  will  be  found 
fully  discuaaed  under  the  head  of  Salicylic  Acid.  Calamus,  the  rhi- 
zome of  AcoruB  Calamus,  also  contains  a  volatile  oil,  and  its  iofUsioa, 
m  Bometimee  used  as  a  carminative. 

AKOMATIC  BlTTERa 


ANTHEMIS.    U.S.— CHAMOMILB. 

Boitian  or  true  Clinraomile  is  the  dried  flowers  of  Anthomis  nobilis, 
a  composite  of  Europe.  They  are  sometimes  single,  sometiraos  double. 
The  single  are  more  aromatic  than  the  double  florets.  Charaomilo  con- 
tains a  bluish  or  sometimes  greenish  volatile  oil,  a  bitter  priociplo,  and 
a  smull  amount  of  tannin.  ifATRicARiA,  U.S.,  or  Gtrman  Chamomile,  is 
the  flowers  of  Matricaria  Chamomilla,  which  are  decidodly  smaller  than 
those  of  the  ordinary  chamomile,  and  have  a  stroogor,  less  agreeable 
odor  and  taato.    Their  volatile  oil  is  very  similar  to  that  of  cbamomile. 

Therapeutics. — An  excellent  stimulant  tonic,  ospcoially  uscfbl  ia, 
convalescence.    Tho  dose  of  the  infusion  (Infvsum  Anthemidis — Jas 
Oj)  is  one  to  two  winoglassAils  before  meals. 


Serpentabia.  U.S. —  Virginia  snakeroot  is  the  root  of  Aristoloobia 
Serpentaria  and  of  A.  reticulata,  Bmall  herbal  plants  of  the  United 
Stales.  It  occurs  as  fine  brittle  rootlets  attached  to  a  small  hoad,  of  a 
camphoracoous  odor  and  taste,  and  contains  a  volatile  oil,  a  yollowisb- 
green  rosin,  and  a  bitter  principle.  It  is  an  elegant  stimulant  toni< 
especially  usoAil  as  an  adjuvant  to  more  powcrfhl  bitters.  In  ovoi 
It  id  said  to  cause  vomiting,  and  even  purging.  The  dose  of  the  tinctun 
(  Tinctura  Serpentaria^ — 10  per  cent.,  U.S.)  *"  *>"*  ^  '^^  fluidracbroa ;  of 
the;?ui(i  extract  (Extractum  Serpentaria  Fluidum^  U.S.),  twenty  drops. 

Cascabilla,  U.S.,  is  the  bark  of  Croton  Eluteria,  a  shrub  growing 
Id  the  West  Indies.  This  bark  occurs  in  quills  or  rolled  piecoa,  and  is 
to  be  distinguished  by  its  outer  grayish  and  inner  dcep^hocolate  sur- 
ftwe,  by  its  spicy  bitter  taste,  and  by  the  pleasant  musk-like  odor  which 
it  gives  forth  while  burning.  It  contains  tannin,  volatile  oil,  and  cas- 
carillin,  n  neutral,  bitter,  cryatallizable  principle.  Its  therapeutic  acUon 
is  very  similar  to  that  of  serpentaria.  The  dose  of  the  infusion  (/» 
fusum  Cascariilw — Ji  to  Oj)  is  a  wineglassAil. 


CiiBnca  are  those  drugs  which  are  employed  in  the  pracUoo  of 
medicine  for  the  purpose  of  producing  emesis,  or  vomiting.  The 
mocbaniHm.  of  vomiting  baa  hocn  ho  frequently  written  upon,  and  has 
ft  so  little  connection  with  the  application  of  emetics,  that  it  is  not  necca- 
*  sary  here  to  enter  upon  an  elaborate  JiscuHsion  of  it.*  Suffice  it  to 
state  that  emesia  is  the  result  of  a  very  complicated  aeriea  of  actions, 
in  which  the  chief  expulsive  furt-u  is  supplied  by  the  abdominal  muscles 
and  the  diaphragm. — the  stomach,  however,  participating  in  the  general 
contraction,  and  not  beinji;,  as  some  have  thought,  entirely  passive.  The 
exact  relations  and  functions  of  the  various  nerves  concerned  are  not, 
I  think,  fully  made  out.  It  has  been  generally  believed  that  the  pneu- 
mogastricB  were  the  afferent  nerves,  and  that,  although  emetics  intro- 
duced into  the  circulation  after  their  section  vomited,  yet  irritAtion  of 
the  gastric  mucous  membrane  was  not  capable  of  so  doing.  But  SchiGf 
found  in  his  experiments  that,  even  when  the  nervoa  wore  cut  in  the 
neck,  the  introduction  of  semi-solid  food  into  the  stomach  gave  rise  to 
efforts  at  vomiting,  which  were  in  somo  cn^cs  successful ;  and  Maclaganf 

■  has  obtained  similar  results  with  the  sulphates  of  zinc  and  cop|>cr. 
'  Moreover,  I  have  invariably  fjailed  to  induce  vomiting  with  vcratria, 

even  when  given  immediately  after  section  of  the  par  vagum.  Evi- 
dently, ftjrther  Investigations  are  needed. 

Vomiting  occure  under  two  provocations,  or  in  two  manners.  Thus, 
A  mental  impression,  or  a  disordered  state  of  the  blood,  may  influence 
the  neni'e-ooniros  directly,  and  emesis,  spoken  of  as  centriCy  results;  or 

»a  peripheral  irritation  in  the  stomach  itself,  or  in  some  other  organ,  as 
iu  the  kidneys,  may  induce  vomiting  prooiaely  similar  in  the  method  of 
ile  production  to  the  more  ordinary  reflex  movements;  such  vomiting 
is  called  reflex  or  excentrie. 

■  Emetics  produce  their  results  in  both  of  these  methods.  Thus, 
tartar  emetic  has  been  believed  to  affect  the  centres  directly,  so  as  to 
cause  centric  vomiting,  while  sulphate  of  copper  has  been  believed  to 
irritate  the  mucous  membranes  of  the  stomach,  so  as  to  produce  reflex 


I 


■  War  ft  vary  eUburM«  general  dlsctiuion  on  Bin«tic«,  b*%  PrafMMr  JoMph  C-ftraoD,  PXttm. 
M-t.  TimM,  Jon*,  IS72;  kIm,  Dr.  D'OriiDllM,  Hult.  THrap^  Isxiir.  103. 

t  TU  Arit^n  •/  MmiirimM  im  ih4  Sgtttm,  by  F.  VT.  HMdUad,  UJ>.,  Am«r.  wL,  )9«8,  p 
110. 
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vomitiog.  Rocoatly  much  doubt,  however  baa  been  tluvwu  upou  the 
old  viuWB,  and  it  is  probabli;  that  most  emetics  have  a  double  luflaeacc. 
Thua,  I  he  purging  of  vcratria  or  of  turur  oiuotic  is  almost  certainly 
connected  tvith  itti  elimination,  and  ia  probably  due  to  a  direct  action 
of  the  circulating  poison  upou  the  intestinal  mucous  cpithcliuui,  gtand- 
cella,  and  peripheral  nerves.  It  seems  a  priori  almost  a  neceiiaity  that 
the  vomiting  cauacd  by  these  poutons  la  produced  in  the  sumo  way  aa 
the  purging.  Dr.  D'Ornellos  has  found  that  when  emetine  is  injucttKl 
into  the  veina  of  animals  the  vomiting  occurs  simultaneously  with  the 
elimination  of  the  alkaloid  frum  the  gaatric  mucous  mumbrauu,  and 
asserts  ilmt  Kteimann  and  Simonowilsch  have  duturmlued  tliu  sarao 
thing  with  antimony.*  Further  (a&e  page  389),  autimouy  seems  to 
cause  vomiting  partly  by  acting  upon  the  centres,  ]>artly  by  irritating 
the  ixtripheral  nerve.  IrriUiut  emelLcs  are  more  prompt  than  those 
which  chiefly  affect  the  nerve-centres,  and  act  more  certainly  wbou  the 
nerve-contreH  are  obtunded,  as  in  ?iarcotic  poisoning ;  they  alwraya  cause 
less  nausea  and  general  systemic  disturbance  than  do  the  centric  omoUca. 

Another  evident  practical  fact  is,  that  while  centric  emetics  will  act 
in  whatever  way  they  are  introduced  into  the  system,  the  mocbamcal 
emetics  must  be  exhibited  by  the  stomach.  Thus,  apomorphioo  may  bo 
given  by  ll^•podormie  injection,  bnt  mustard  must  be  taken  by  the 
month.  Noverthless,  it  i^  probable  thot  most  of  the  so-calicd  "  irritant 
emetics"  oct  in  part  byboing  absorbed,  since  A.  Sacbor  (JD/yrpat  Thesis, 
Z893)  has  found  that  oven  the  sulphate  of  sine  will«  when  injected  in 
proper  dose  ijito  the  blood,  produce  vomiting. 

A  very  curious  property  of  emetics  has  been  pointed  out  by  Dr. 
E.  Harnack  (Archiv  /.  Exper.  Path.  u.  Pharm.,  iiL  44),  who,  aa  X\ 
result  of  an  elaborate  iuvuiitigation,  affirms  as  a  law  that  all  8] 
emotio  aubatances  doatroy,  even  when  in  relatively  small  doso,  the  ex- 
citability of  striated  muscular  fibre.  Dr.  IXarnack  seems  to  eetabllbb 
the  general  truth  of  this;  but  that  it  is  a  universal  law  scema  scarcely 
probable,  and  the  conuectian  between  the  two  properties  ia  very  obscuni. 
According  to  H.  Kobert  {Arch.  f.  Exper.  Path.  u.  Pharm^  iv.  36),  anti- 
mony has  an  effect  only  when  the  contact  ia  prolonged. 

In  regard  to  the  phenomena  of  vomiting,  there  are  a  few  pointa 
which  it  is  necessary  here  to  call  attention.  First  of  thetw  is  the  fa 
that  namea  always  produces,  or  ia  accompanied  by,  muscular  relaxation. 
Vomiting  may  take  place,  as  fi-om  mustard,  without  much  rttlaxation  ; 
but  when  it  is  accompanied  by  much  nausea  the  whole  system  is  as  it 
wore  unbent,  the  skin  rolased  and  bedewed  with  perspiration,  the  puUe 
soft  and  feeble,  the  muscular  system  limp  and  incapable  of  exertion,  the 


*  Copiwr  hu,  bHn  thought  to  bo  ■  parol;  maabanioii]  untrtia,  but  the  uipvrtaDtab  f4 
BniBton  uid  Wot  tSi.  BnrtKolomnt't  Hotp.  Srp.,  I8T6)  ihow  tbikt  »  fMrpeoos  of  ooppu  lo- 
J«atad  into  %  rrio  cMiMt  violMt  Tomitlag.  TboM  r*n«di«  wboM  irrituit  potrcn  w*  grmi 
amj  Mtll  wall  Im  o(Miai>lw«tl  tt  "  nkMhk&Iaftl  puntiv." 


EMETICS. 


727 


mental  acts  almoet  suspeDdod.  During  violent  vomitiag  the  blood  is 
driven  to  the  bead,  so  tbiit  the  whole  exterior  of  the  cramum,  and  prob- 
ably the  interior  also,  becomes  very  much  congested.  The  abdominal 
circulation  is  Tary  much  afTucled,  and  the  blood  is  as  it  wore  squeezed 
out  of  the  portal  vein  and  its  tributarica.  The  matters  rejected  consist 
of  the  content*  of  the  stomach,  and,  in  repeated  vomiting,  also  thowj 
of  the  duodenum.  TKe  secretion  fi*om  the  gastric  mucous  membrane 
is  very  much  enhanced,  and  without  doubt  is  more  or  less  mudiGed. 
Bile  in  ejccta  is  to  be  recognized  by  the  grocu  color  and  the  bitter 
taste,  or  more  infallibly  by  touting  with  the  proper  reagents. 
The  indications  for  the  use  of  emetics  are  as  follows ; 

1.  To  unhad  the  stomach. — For  this  purpose  they  are  employed  in 
poisoning;  in  the  existence  of  crude  articles  of  food  or  indigestible 
substances  in  the  stomach ;  or  in  the  preseaco  of  acrid,  perverted  seore* 
tlon.  The  symptoms  induced  by  irritating  materials  in  the  stomach 
are  varioua,  and  sometimes  it  requires  a  good  deal  of  tact  or  experience 
to  rocogniKe  their  cause.  Among  thera  may  be  mentioned  a  fooling  of 
weight  or  load  in  the  Btomach,  gastric  distress,  or  severe  cramp  or  epas- 
modio  pains,  with  or  without  some  nausea  and  retching.  In  other  cases 
no  local  manifestations  of  trouble  may  be  present.  Thus,  convuUiom 
in  children  are  very  frequently  the  result  of  gastric  irritation,  and  are 
at  once  relieved  by  emptying  the  stomach.  In  adults,  apoplectiform 
coma  may  offer  a  similar  bistory.  Occasionally  urticaria,  or  hives,  and 
not  rarely  severe  hetzdachi;  have  a  similar  origin,  and  require  a  similar 
treatment 

2.  To  affect  the  abdominal  viscera  and  circulation. — Emetics  have  been 
recommended  by  some  in  congestions  of  the  spleen;  but  evidence  is  want- 
ing as  to  their  power  to  affect  matcrinlly  other  viscera  than  the  liver. 

In  con'jestion  of  the  hepatic  ond  portal  circulation,  not  dependent  upon 
organic  cause,  and  in  the  condition  of  digestive  derangement  known  as 
biliortsness,  they  are  odon  of  service.  In  catarrhal  Jaundice  they  may 
effect  much  good  by  causing  dislodgcmont  of  the  mucus  plugging  the 
ducts.  Tbey  have  been  employed  in  cases  of  biliary  calculi;  but  the 
chances  of  forcing  out  the  calculus  by  external  violoueo  are  probably 
no  greater  than  those  of  lethal  rupture  of  the  gall-bladder. 

3.  To  dislodge  substances  from  the  respiratory  passa</es. — For  this 
purpose  emetics  are  aomelimBS  used  when  foreign  bodies  have  found 
entrance  into  the  larynx ;  but  it  is  chiefly  in  menibranous  croup  that  the 
present  indication  is  met  with.  The  emetics  chosen  for  this  purpose 
tfhoutd  be  such  as  act  with  violence  without  producing  much  nausea  or 
systemic  distnrhanco:  the  mechanical  emetics  are  therefore  the  best 

4.  To  produce  mxtscular  relaxation.' — The  introduction  of  annKHihesia 
has  rendered  the  use  of  emetics  to  meet  this  application  almost  obso- 
lete. Occasionally,  however,  in  asthmatic  or  other  spasmodic  affections 
of  the  respiratory  organs,  emetics  are  still  employed.     For  this  purpose 

19  dmge  causing  much  nausea  are  preferred.    In  adults,  lobelia  is  the 
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boet;  in  cbildren,  ipocacuauha.    Kaascaling  rather  tbaa  emotic  di 
should  bo  employed. 

fi.  To  le&sen  arterial  action  and  reduce  injtammation. — Almost  tbo  K>ld^ 
diaoaso  in  which  advantage  can  be  derived  from  thia  use  of  emetica  Ib 
acvie  bronchiiit  in  its  early  stagee.  In  very  many  caseB  a  "cold  on  tJia 
chest"  in  ita  outaot  may  at  once  be  Hubdued  by  ipecacuanha,  or,  better 
still,  tartar  emetic:  small  doaes  should  be  given  at  short  interralo,  to 
produce  continuous  nausea,  terminating  after  a  time  in  vomiting.  This 
method  of  euro  is  ao  dina^roeublo,  although  very  efficacious,  that  patients 
will  rarely  submit  to  it,  unless,  as  sometimes  in  the  coite  of  public  speakers, 
relief  within  a  short  period  of  time  be  a  matlur  of  great  importance.  It 
should  be  ailded  that  the  cure  is  wrought  in  these  coses  not  merely  by  th« 
lessening  of  arterial  action,  but  also  by  the  induction  of  fVee  bronchial 
secretion. 

6.  To  create  a  »hock  to  the  system. — Under  Uiis  head  may  b«  laclodod 
several  empirical  uses  of  emetics,  in  which  advantage  is  gained,  but  in 
a  method  which  ie  not  very  clear.  Thus,  in  epileptic  attach,  when  thu 
fits  have  a  tendency  to  recur  every  few  minutes,  the  unconsciouanow , 
persisting,  it  may  be,  for  hours,  omoLics  will  sometimes  break  up  the  suo- 
cession  of  disordered  nervous  actiou.  Again,  it  is  said  that  an  agve-fit 
can  bo  set  aside  by  an  emetic  given  just  before  its  exi>ected  reourronco. 

Contra-indications. — The  chief  contra-indicationa  to  the  use  of  emoLica 
are  the  existence  of  congestion  of  the  bmin,  and  of  gastric  inflammalioo. 
Advanced  pregnancy,  and  hernia,  while  they  do  not  positively  contra* 
indicate  the  use  of  emetics,  should  cause  groat  caution  to  be  practised 
in  their  employment. 

AiiMiNiBTRATioN. — Kmetips  Hhould,  as  a  general  rule,  be  given  in  a 
f\iU  doHe,  so  08  to  avoid  unnecessary  repetition,  and  should  be  adminis- 
tered dissolved  in  water  or  in  syrup.  Their  action  should  bo  iissi<ttMl 
by  froquent  and  copious  draughts  of  tepid  water,  which  also  OAve  the 
advantag;e  of  rendering  the  vomiting  loiw  painf\]l.  >J'hen  for  hay  reason 
protra<:tti<l  nausea  is  desired^  the  doaes  should  be  small  and  ropoat«>d  at 
short  intervals. 

Hxjpenmesis  may  advantageously  bo  divided  into  two  varioUoa :  fin*t, 
such  as  is  due  to  overdoses  of  depressing  centric  emetics;  second,  such 
as  arises  from  irritation  of  the  stomach,  as  by  mechanical  emetics.  The 
treatment  of  the  first  of  those  consists  in  the  enforcement  of  absolute 
quiet  in  the  horizontat  position,  the  free  use  of  opium  enemata,  the 
application  of  counter-irritants  to  the  epigastrium,  and  the  use  of  ulco- 
holio  sttmntants.  The  latter  should  bo  given  in  hot  water,  and  should 
not  bo  too  much  diluted.  I  have  soon  raw  brandy  arrest  at  unco  the 
most  alarming  centrio  emcsis,  after  the  failure  of  other  methods.  Crua- 
soto.  chloroform,  or  chloroform  and  volatile  oils,  are  Horaetimoa  of  value 
in  this  form  of  byporcmesis.  When  excessive  vomiting  is  duo  to  somo 
irritant  emotic,  the  stomach  should  bo  thoroughly  washed  out  by  large 
draughts  of  warm  mucilage,  opium  given  by  the  rectum,  a  mustard 
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plaster  or  bliater,  or,  o!Un  better  still,  leeches,  applied  to  tho  epipfts- 
trium,  and  no  medicine  at  all  be  taken  into  tbe  inflaraod  viscus.  Tho 
Bwallowing  of  small  piccoB  of  ico  is  fiomelimoa  of  Borvico.  If  those 
remedioH  fail,  the  treatment  of  this  farm  of  fayponmeais  soon  rusolvoe 
itaelf  into  that  of  gaHtritis. 

h  VEGETABLE  EMETICS. 

^  IPBCAOUANHA.    U.S. 

The  root  of  Ccphaelia  Ipocacuaitlia,  a  small,  shrubby  plant,  grow- 
ing in  Brazil,  where  the  drug  is  ^thured  by  thu  Indians,  to  be  ex- 
ported in  large  bales  or  bags.  I^Hioacuauha  occurs  in  piuoes  of  two  or 
tiiree  lines  in  thickness,  variously  bent  and  conlortedf  marked  on  their 
surfaco  with  numerous  pruminunl  rings,  and  compos^'d  of  un  outer, 
thick,  active,  hard,  and  homy  cortex,  and  an  inner,  light,  inurt^  wuody 
centre.  Varieties  of  ipecacuanha — the  red,  the  gray,  and  the  6rou;n— 
hare  been  formed  fVom  tbe  color  of  the  bark,  but  the  distinction  la 
trivial.  The  root  has  very  little  odor,  but  tho  brown  powder  has  a 
decided  and  peculiar  ernell,  and  in  some  persons  excites  sneezing,  or 
even  violent  asthmatic  dyspncea.  The  taste  is  bitter,  acrid,  and  nause- 
ous. The  active  principle  is  Emetine,  an  alkaloid  first  disceverod  by 
Pelletier  in  1817.  The  cortex  also  contains  small  quantities  of  ipccao- 
uanhio  acid,  which  is  related  to  tannic  acid.  Pure  emetine  is  a  white, 
uncrystallizablo,  odorless  powder,  of  a  bitter,  burning  taste,  Bolnblo  in 
one  thousand  parts  of  water  at  50°  C.  (Lcfort),  freely  soluble  in  dilate 
and  absolute  alcohol,  in  chloroform  and  benzole,  searcely  so  in  ether. 
Its  solution  in  acidulated  water,  according  to  Drogendorff,  has  a  de- 
cided blue  fluorcaccnco.  Its  salts  are,  according  to  Polletier,  uncrj-s- 
tallizablo.  Concentrated  sulphuric  acid  turns  it  a  dirty  brown,  nitrio 
acid  a  yellowish  brown.  Pui'o  emetine  is  voty  difficult  to  prepare,  and, 
according  to  ilr.  Williams  (5/.  Bartholomew's  Hospital  Rqiorts^  vol.  v.), 
only  two  grains  of  it  can  be  obtained  I^-om  an  ounce  of  the  root.  The 
ordinaty  impure  alkaloid  of  the  shops  occurs  in  brownish-red,  trans- 
parent, very  deliquescent  scales,  which  are  very  soluble  in  water. 

Physiological  Action. — Locally  applied,  ipecacuanha  is  a  decided 
irritant,  manifesting  its  action  nut  only  upon  mucous  membranes  and 
upon  denuded  surfaces,  but  even,  when  used  by  inunetioD,  producing 
an  eruption  upon  the  sound  skin.  According  to  Dr.  Dyce  Duckworth, 
this  eruption  consists  at  first  of  small,  discrete  pustules  with  a  rather 
largo  areola ;  aflerwards,  if  the  application  be  persisted  in,  of  lai^ 
pustules,  followed  by  severe  ulceration.  When  exhihiLed  in  small  re- 
peated doses  to  man,  it  produces  maluise,  with  nausea,  and  perhaps  an 
increase  of  the  secretions  of  tho  salivary  glands  and  uf  the  mucous 
membrane  of  the  bronchial  tubes  and  of  the  stomaeh.  In  large 
amounts  it  causes  vomiting,  actompaDied  by  only  a  modemte  amount 
of  nausea  but  by  a  decided  increase  of  the  secretions  mentioned  above. 
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The  vomiting,  even  when  very  Urge  amounts  are  taken  into  the  atom- 
sh,  16  not  apt  to  be  severe,  nor  the  prostration  marked, — no  doubt  b«~^ 
iiue  the  excoHS  of  the  drug  is  rejected  befuro  abitorption.  Af^or  targa 
doflCH  of  emetine  this  mtldncea  of  ai;tion,  in  all  probability,  w^oald  not 
be  pro^nt :  certainly  animak  are  readilv  killed  bv  the  alkaloid.  Al- 
though ipecacuanha  was  made  known  in  1649  by  Piao,  and  although  it 
has  been  enormously  ueod  since  its  introduction  into  Europe  in  1672,  itA 
tbysiotogioal  action  ia  net  aa  yot  wotl  made  out.  That  the  active  prin- 
Mple  in  absorhod,  and  that  the  vomiting  is  bo  produced,  is  ahown  by 
the  esTporimontfl  of  Orfila  {Toxkologie,  i,  651),  and  of  I>rB.  Dyce  Duck- 
worth, D'Ornollaa,  and  I'ocholior,  who  found  that  vomiting  followed 
the  hypodormio  use  of  emetine  in  dogs  and  cats.  If  it  be  true,  as  ia 
afHrmoil  by  D'OrnoJlas,  that  the  omotino  produces  vomiting  much  more 
slowly  when  thrown  into  the  voina  than  whoa  given  by  the  stomach, 
it  would  9oum  that  the  local  irritant  action  of  the  drug  efficiently  favors 
emesis. 

According  to  Dr.  D'OrncItaa  {Gaz.  Med.,  1873,  p.  537),  Merck's  com- 
mercial emetine  in  toxic  doses  (0.03  milHgrammo)  produces  in  frogs 
dryness  of  the  akin,  swelling  of  the  abdomen,  diminution  of  tho  ctr- 
culatiun  and  respiration,  increased  rather  than  diminisbcd  sensibility, 
muscular  feoblcnoss  deepening  into  abolition  of  voluntary  movement^ 
with  at  first  increased  and  afterwards  diminished  reflex  activity,  and 
finally  death  from  failure  of  respiration  ;  the  heart  continuing  to  boat 
often  for  many  hours.  In  mammals  the  symptoms  induced  by  the 
poison  in  large  doses  are  very  similar  to  those  just  detailed,  except 
that  emosis  ia  usually  violent,  but  in  some  cases  it  is  wanting. 

Circulation. — The  action  of  the  drug  upon  the  circulation  has  not  at! 
yet  been  clearly  made  out.  Any  action  upon  the  heart-muscle  must  be 
a  very  feeble  one,  since  D'Omellas  states  that  although  the  fVog'a  heart 
is  finally  arrested  in  diastole,  yet  it  retains  often  for  many  hours  its 
irritability.  It  has  been  supposed  by  some  that  the  drug  acts  especially 
upon  the  vasomotor  system ;  but  evidence  of  this  has  not  as  yet  been 
brought  forward.  Polichronio,  it  is  true,  asserts  {L' Ipecacuanha,  Parts, 
1874)  that  dryness  and  paleness  of  tho  intestinal  mucous  membrane 
are  very  apparent  in  mammals  poisoned  with  emetine,  and  Chouppe 
{Le  Progris  Med.,  1874,  p.  425)  has  observed  the  same  thing;  bat  this 
is  an  absurdly  slight  ground  for  believing  that  emetine  causes  vaso- 
motor spasm.  Pecholicr  found  in  a  singlo  experiment  that  the  drag 
abated  very  decidedly  tho  arterial  pressure,  but  Dr.  D'Orncllaa  foand 
that  emetine  neither  doprossca  nor  increases  tho  blood-forco;  and  in  a 
series  of  elaborate  experiments  by  Dr.  Dyee  Duckworth  tho  alkaloid 
failod  to  influence  materially  tho  circuhition,  at  least  until  very  lato  in 
the  poisoning.  The  pulse-rate  was  not  constantly  affectod;  somotimea 
it  was  apparently  lowered,  sometimes  it  remained  about  tho  same,  and 
Boraotimes  it  was  seemingly  increased.  The  effect  of  an  overwhelming 
dosti  was,  however,  marked.    In  one  case  immediate  suspenuon  of  car- 
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diae  action  followod  injection  into  the  jugular  vein ;  in  another  dog,  in 
ft  minute  and  a  half  aft«r  half  a  grain  of  cmotino  the  arterial  pressure 
dowcnded  ft-om  135  to  20,  and  in  a  moment  thu  animal  was  dead  of  car- 
diac paralysis.  Dr.  Foulkrod  {Phila.  Med.  Trmw.viii.  554)  has  noticed 
a  steady  fall  of  arterial  proBeuro  pn>duced  both  before  and  aft<!r  (jci-tlon 
of  the  cord  of  all  the  cardiac  nerves.  There  is  no  proof  that  emetine 
erer  cansce  vaso-motor  spaem,  while  it  is  certain  that  toxic  doses  directly 
paralyze  the  heart;  thorapeutio  doses  probably  have  no  decided  dti-cct 
otfcct  upon  the  circulation. 

Respiration. — According  to  D'Ornellaa,  I'echolior,  and  Foulkrod, 
emetine  in  to.xic  doses  usually  kills  by  arresting  the  roepirnlion;  but 
in  many  of  Dyce  Duckworth's  oxperimcnta  {St.  Bartholomews  Uosp. 
Rep.,  v.,  vii.)  the  death  was  certainly  the  result  of  cai-diac  paralysis, 
possibly  because  tho  poison  was  thrown  directly  into  the  circulation, — 
i.f.,  into  the  heart. 

Jfervous  and  Muscular  Systems. — Upon  the  cerebnim  ipecacuanha 
exerts  no  porceptiblo  influence ;  but,  as  both  D'Omellas  (toe.  dt,  p.  638) 
and  Pcoholier  {loc.  eit.,  p.  57)  have  found  that  after  death  fW)m  emetine 
in  the  frog  both  ncrros  and  muscles  retain  their  suBceptibility  to  feeble 
^Ivanic  currontg,  the  paralyBis  which  tlie  poison  produces  is  pi-obably 
epinal.  D'Omellas  and  Pecholier  are  In  opposition  in  regard  to  the 
action  of  the  alkaloid  upon  sensibility,  the  one  affirming  that  it  is  not^ 
tho  other  that  it  is,  affected. 

Temperature. — Pecholier,  Dyoe  Duckworth,  and  D'Omellas  all  state 
that  in  emetine-poisoning  there  is  a  distinct  fall  of  temperature  in  the 
mouth  and  on  the  surtace  of  the  body,  but  that  in  the  intestines  the  tem- 
perature either  remains  stationary  or,  more  commonly,  rises;  D'Or- 
nctlas  affirms  that  it  always  rises  decidedly.  This  rise  is  probably,  as 
D'Omellas  believes,  local,  and  due  to  the  action  of  the  poison  upon  the 
intestinal  tract. 

J*vimonic  and  Digestive  Organs.^-The  post-mortem  results  obtained 
in  animals  poisoned  with  ipecacuanha  are  diverse,  but  affect  chiefly 
either  tho  lungs  or  the  digestive  tract.  Pecholier,  in  his  earlier  oxpori- 
monts,  found  great  paleness  of  tho  lungs,,  with  iutcuso  hyportemia  of 
the  stomach  and  tho  upper  half  of  tho  intostiuos,  but  in  some  of  hia 
luler  experiments  the  lungs  woro  profoundly  influenced.  Dyco  Duck- 
worth especially  noted  intense  hyporajiaia  of  tho  lungs,  which  were  in 
some  places  empbyscmatons,  but  in  other  portions  collapsed  and  evoa 
affected  with  true  consolidation.  Tho  lesions  woro  much  loss  marked 
in  the  intestines  than  in  the  lungs,  which  resembled  vory  closely  those 
taken  fW>m  the  bodies  of  animals  killed  by  section  of  tho  vagi  The 
pulmonic  lesions  woro  found  to  bo  most  intonso  in  tho  rabbit;  the  intes- 
tinal, in  tho  dog,  cat,  and  guinea-pig.  Magondie  forty  years  ago  not«d 
the  pulmonic  lesions  of  enioline-poisoning,  and  D'Omellas  has  likcwi-:e 
rt'cordud  them,  but  has  also  seo[i  cases  in  which  ischsemia  of  the  pulmo- 
tiary  tissue  was  found  alter  death.    It  is  evident  that  the  poison  bos  an 
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especial  action  upon  both  lungs  and  intosUnes ;  bul  why  thu  puhnonio 
lesions  should  so  vnry  is  not  at  present  known.  The  occurrenoo  of 
changes  in  tho  pulmonAiy  tissues  is  in  accord  with  the  results  of  clio* 
ical  experience,  which  teaches  most  decidedly  that  ipecacuanha  has  an 
action  upon  the  pulmonary  mucous  membranes.  Aiter  section  of  the 
cervical  vagi,  Dr.  Dyce  Duckworth  found  that  emetine  failed  to  cause 
vomiting. 

Clinical  experience  also  shows  that  ipecac  acts  upon  the  digestive 
tract.  Whether  given  in  large  or  in  small  doses,  it  is  very  apt  in  man 
to  increase  and  modify  tho  intestinal  secretions,  It  probably  influenoes 
the  liver,  since  VocXyoVwr  (^Gazette  MeiiicuU,  18B2)  affirms  that  in  animals 
killed  by  it  no  hepatic  glucose  can  bo  found.  Moreover,  great  adrao* 
tuge  fVom  its  use  may  often  bo  obtained  in  the  condition  known  as 
*'  biliousness."  Id  "  bilious  dysentery"  it  will  often  produce  large  tanj 
discharges;  and  I  have  seen  a  change  in  the  color  of  tho  stools  follow 
its  uuo  in  catarrhal  jaundice.  The  mechanical  ofTcct  of  the  vomiting 
induced  ly  il  iu  thoee  caeos,  howovor,  must  not  be  lost  ^ght  of;  yet  i^ 
does  not  seem  to  me  at  all  sufficient  to  accouut  for  tho  resulie,  eepecially 
as  some  observers  state  that  the  effects  noted  are  pixKluced  evoo  when 
little  or  no  vomiting  occurs.  It  has  been  proved  by  D'Oruellaa  and 
Pecholier  tbat  when  cmetino  Is  introduced  into  the  circulation  or  into 
tho  cellular  tissue  it  escapes  with  the  secretions  of  the  stomach  and 
bowels ;  so  that  the  changes  which  are  provoked  in  these  organs  are 
evidently  conuocted  with  tho  elimination  of  the  drug. 

Thxhapxdtios. — ^The  most  ordinary  use  of  ipecacuanha  is  as  an 
emetic.  Whenever  it  is  desired  to  unload  the  stomach  or  to  aet  by 
emesis  upon  disease,  without  inducing  much  proetration,  this  drug  com- 
mends itself  by  its  safety  and  efBcieucy.  Iu  narcotic  poisoning  it  ia  lesa 
certain  than  the  "  mineral  emctica,''  but,  as  it  produces  no  irritation  of 
the  stomach,  can  be  given  moro  fteely  than  they  can,  and  ia  constantly 
used  as  an  adjuvaut  to  tliem.  It  is  especially  useful  in  the  diaeasM  of 
children,  never  causing  tho  serious  deprusdiou  which  tartar  emetic  ia  so 
apt  to  produce.  When,  however,  very  violent  emesis  is  desired,  as  in 
membranous  croup,  other  emetics,  such  as  xinc  or  alum,  are  to  he  {»»■ 
forrod,  on  accouut  of  the  greater  force  of  thoir  action. 

Iq  sick  stomach  of  ncr\'ous  origin,  such  as  occurs  in  pregnatu:y,  minnta 
doses  of  ipecacuanha  have  so  oft«Q  met  with  suocose  tbat  there  caa  be 
no  doubt  of  their  value.  One  drop  of  (be  wine  iu  a  teaapoonAil  of 
water  should  be  ^ven  every  hour.  The  use  of  ipecacuanha  oh  an  ex- 
pectorant will  be  spoken  of  under  that  heading. 

One  of  tho  most  important  uses  of  ipecacuanha  is  in  aoiU  dyscntay, 
— all  forms  of  which  have  been  treated  with  it  with  aasertod  advantage, 
I  think,  however,  its  beneficial  action  is  best  seen  in  "hUious  dysentery" 
and  in  "  ttuUiynant  dysentery,"  as  iu  indicated  by  the  fact  that  its  um  is 
most  common  in  tropical  climates.  In  ^*  sthenic  infiammatory  dysentery'* 
it  soems  to  be  less  available;  although  even  in  this  it  haa  btion  strongly 
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advocated  by  some.  Br.  Chouppe  {Bull.  Tkerap.,  Juno,  1874)  com- 
mends injections  of  ipecacuanha  highly  in  cKoleriform  dinnheM  of  chil- 
dren, and  in  tuberculous  diarrhxa,  and  PoUchronio  not  only  oorrnborato* 
him,  but  also  atBrinn  that  the  saroe  treatment  ia  of  groat  vahio  in  col- 
li^uatioe  sweats.  In  a  very  valuable  clinical  paper  (^Atlanta  Med.  and 
Surg.  Joum.,  1875)  Dr.  A.  A.  Woodhuli  brings  forward  very  strong 
evidence  of  the  valae  of  the  remedy  not  only  In  dysentery,  but  also  in 
choUri/orm  dmrrhmas.  The  drug  appears  to  exert  a  direct  influence 
upon  the  hepatic  and  intestinal  glands,  and  may  bo  tr^ed  with  great 
hope  of  success  wherever  there  h  decided  glandnlar  dorangemeni.  In 
ISyO  {London  Lancet,  ii.),  Surgeon-Major  Harris  used  in  dysentery  the 
ipecacuanha  root,  deprived  of  its  emetine,  with  alleged  excellent  rosults. 
His  paper  has  given  rise  to  considerable  discussion,  and  Surgeon-Captain 
Walsh,  OS  the  result  of  his  exporimente  {Indian  Med.  Oaz.,  1891),  uamo 
to  the  coDcluaioD  that  the  value  of  ipecacuanha  in  dysentery  depends 
upon  its  emetine,  and  devised  a  method  of  giving  emetine  in  combina- 
tion with  biniddide  of  mercury,  a^Brming  that  in  this  combination  the 
drug  does  not  produce  vomiting,  Other  clinicians,  however,  have  con- 
firmed the  statements  of  Bui^on-Major  HarriH.  When  the  ipecannanha 
root  has  been  de-cmetinizod  it  fails  to  produce  vomiting,  or  causes  only 
very  slight  vomiting;  and  according  to  tho  latest  clinical  studies  of 
Kanthack  and  Caddy  {London  Practitioner,  1893),  it  has  all  the  cura- 
tive effects  of  ipecacuanha  in  dysentery,  and  does  not  cause  depresition. 

In  catarrhal  jaundice.,  and  in  intermittenis  or  remittents  accompanicjd 
by  congestion  of  the  portal  circulation,  ipecacuanha  is  often  very 
aervioeabto. 

As  a  fuemwftatic,  ipecacuanha  has  been  recommended  by  Trousseau, 
aad  Pecholier  aseertA  that  in  hamojitysis  it  i»  a  spe(;iHc  ( Bull.  Thirap.t 
xcvii.  49).*  It  has  been  givon  with  asserted  advantage  in  flooding 
after  child-birth,  and  Dr.  Carrigen  claims  for  it  oxytocic  powers  {N.  f. 
Med.  Joum.,  491,  1878). 

A»MiNi8TaATi0K. — Afl  an  emetic,  ipecacuanha  is  generally  adminis- 
tered in  powder,  thirty  grains  iwing  given  every  fiAcen  or  twenty  min- 
utes until  ihe  desired  ofTect  is  produced.  For  a  child  a  year  old  tho 
emetic  dose  is  five  grains.  Its  action  should  be  aided  and  hastened  by 
Largo  draughts  of  lukewarm  water.  As  a  nauseant  the  dose  is  from 
two  to  five  graioa.  Id  dysentery  it  is  gonoruUy  best  to  begin  with  a 
(Ull  emetic  dose,  or  with  ten  grains  repeated  every  halfhour  until 
omesis  is  produced.  Two  or  three  hours  after  vomiting,  fifloon  drops 
of  laudanum  should  be  exhibited,  followed  in  twenty  minutes  by  five 
to  ten  grains  of  Ipecacuanha  in  piU-/orm ;  this  should  bo  ropcotod 
every  two  or  three  hours,  tbo  amount  of  tho  opium  being  lessoned,  and 
that  of  the  ipecacuanha  increased,  according  to  circumstances.  The 
object  is  to  have  as  much  of  the  ipecacuanha  retained  as  possible. 
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Another  plan  is  to  give  larger  dosca  (twenty  grains),  ropoatcd  every 
two,  four,  or  sU  hours,  rauBtard  boing  applied  to  the  epigastrium  and 
opium  oxhibitod  as  boforo ;  and  it  is  said  that  after  two  or  threo  doses 
toloruncu  is  cdtublishcd  and  tho  drug  rctalnod.  In  India,  cnomata  of 
ipocacuanba  arc  often  employed,  cither  ae  a  substitute  for  or  an  adjuvant 
to  its  UM}  by  the  raouth.  Thia  treatment  has  recently  been  imitated  hy 
Chouppe  and  others,  and  hns  been  practiHcd  quite  oxten»iroly  in  my 
ward  in  tho  Philadelphia  Hospital.  It  is  undoubtedly  fVoquently  efl). 
cient  in  abdominal  compUiints,  and  tho  gastric  symptoms  are  alraast 
always  avoided.  In  chronic  coses  the  repetition  of  the  enonmta  som»- 
times  produceti  so  much  local  irritation  as  to  forbid  their  continuance. 
I  hav(3  boon  uccuittonied  to  give  a  scruple  of  the  )>owdor  with  Hiarch 
and  laudanum,  repeated  every  four  hours.  A  decoction  of  the  drug  la 
to  be  preferred,  as  probably  causing  less  local  irritation  and  being  mona 
thoroughly  ».b)!orbcd.  To  an  adult,  Chouppe  gives  two  injections  of  a 
decoction  daily]  each  lavomont  roprcscnting  two  and  a  half  draefama 
of  tho  drug. 

As  a  counter-irritant^  ipecacuanha  is  rarely  used  in  this  coaotiy; 
but  in  England  a  liniment  is  oraploycd  composed  of  four  parts  of  the 
powder  to  fourl-oon  parts  of  olive  oil. 

The  preparations  for  intomftl  use  are :  a  syrup  {Syntpus  Ipecacuanha 
— 7  per  cent.,  U.S.), — dose,  as  an  emetic  for  an  infant,  thirty  miuinis  to 
a  fluidrachm  ;  a  wine  (  Vinum  Ipecaciuinh(E—Hi  per  cent.,  U.S.),— doae, 
the  same  as  the  syrup ;  and  a  Jiuid  extract  (JUxtractum  fpecaevanfug 
Fluidum,  U.S.), — dose,  aw  au  emetic  for  an  adult,  thirty  drops.  Trocfiiaei 
Ipecacuanha',  U.S.,  TrocMsci  Morphime  et  Ipecacuanha,  U.S.,  are  used  in 
catarrh  of  tho  throat  as  a  local  application. 

Emetine  is  not  oflicial,  but  has  been  used  by  Dr.  Dyce  Duckworth 
{London  Fhanriaceuticoi  Journal,  March,  1872)  and  hia  colleagues  in 
doses  of  from  oiiotwelftb  to  onc'tilxth  of  a  grain. 

SANGUINARIA— BLOODBOOT.    U.S. 

This  is  tho  rhizome  of  nn  indigenous  perennial  herb,  Sanguinorta 
canadensis.  It  occurs  in  pioees  two  or  throe  inches  long,  reddish  brown 
externally,  a  bright  somewhut  orange  red  internally,  and,  when  fWiAh, 
full  of  a  »imilarly-colorod  Juice.  According  to  the  latest  researches 
(ii.  Konig,  1891).  there  ai-e  four  alkaloids  in  Sanguinaria:  Clieterj/thriiu 
(the  most  abuntlunt  alkaloid),  Jlomichelidonine,  Santfuinan'nc,  and  Pro- 
topine.  Each  of  Ihese  alkaloids,  except  ianguinarine,  exists  in  tho 
Chelidoniuni  majus.  isinifuinarine  very  clo»cly  resembles,  cheoucally^ 
cheitrythrhtt ;  but  whilst  the  sails  of  cholcr^'thrine  are  lemon  yclIow» 
those  of  ssngmnarine  arc  red. 

riivsioLOOiCAti  Action. — In  full  doaos  sanguinaria  acts  upon  man  as 
a  harhb  emetic,  and  in  overdoses,  acconjing  to  Dr.  Tully,  it  produces, 
with  the  vomiting,  burning  nt  the  stomach,  fatntneas,  vertigo,  dimin- 
ished vision,  general  inscDHibility,  coldness,  extreme  reduction  of  tho 
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Torco  and  frequency  of  tiie  pulse,  toother  with  groat  irregularity  of 
action  and  oA«d  palpitation  of  tbo  heart,  gruat  proHtrutioc  of  muscular 
strength,  and  aomotimoa  a  convulsive  rigidity  of  the  limbs.  Fatal 
poisoning  of  sevoi-al  persons  uocurrud  by  it  at  Bollevuo  Ilosjiital ;  but 
the  only  symptoms  recorded  are  "racking,  burning  pains,  and  tor- 
menting thirst." 

According  to  Br.  Robert  Ueade  f^mith  (^Amer.  Journ.  Med.  Sci,  Oct. 
187G),  sangtiinariHf  causes  in  mammals  vomiting,  putting,  profuse 
salivation,  followed  by  collup»e,  dilated  pupils,  with  sometimes  clonic 
convulsions,  and  death  fVoin  asphyxia.  As  the  result  of  numerous  ex- 
periments, ho  concludes  thiit  the  convulsions  ni-o  spinal,  but  associated 
with  decivased  reflux  vxcilubitity,  which  is  at  £rsl  Jue  to  an  excitatioa 
of  Setscbenow's  centre,  hut  afterwards  to  a  depression  of  the  spinal 
centres;  and  that  then:  is  a  progressivo  lowerlug  of  the  pulse  and  ar- 
terial pressure  after  large  dosew,  caused  partly  by  a  direct  action  upon 
the  heart,  partly  by  paroeis  of  the  vaso-motor  centre^].  Moderate  doses 
of  sanguinarino  Dr.  Smith  Unds  to  irritate  at  fir^t  the  vaso-motor  cen- 
tres, and  80  produce  a  primary  rise  of  the  arterial  centre.  Muscular 
contractility  is  reduced  by  it,  salivation  greatly  increased,  and  the  res- 
piration progressively  rendered  slower  and  shallower  by  a  direct  action 
upon  the  centre.  It  is  probable  that  the  principle  used  by  I>r.  Smith 
under  tho  name  of  sanguinarine  wa-s  really  a  mixture  of  alkaloids. 
According  to  the  researches  of  l>r.  Ilans  Meyer  (Arch,  f.  Exper.  Path. 
V.  Pharm.y  xxix.,  1892),  pure  ohelldonine  produces  a  deep  narcosis,  with 
slight  increase  of  motor  and  reflex  activity,  followed  by  paralysis  of 
the  spinal  cord.  There  is  during  the  narcosis  slowing  of  the  pulno  by 
an  action  upon  the  heart  itself  and  by  stimulation  of  the  peripheral 
vagus ;  at  first  there  is  no  distinct  alteration  of  blood -pressure,  but 
finally  paralysis  of  the  vasomotor  centres  and  fall  of  pressure.  The 
effect  of  aanguinarine  was  similar  to  that  of  chelidonine,  diffuring 
chiefly  in  there  being  an  early  excitement  of  the  motor-spinal  cord  and 
of  the  respiratory  and  vaso-motor  centres,  similar  to  those  of  strych- 
nine; there  was  also  inoroasc<l  intestinal  peristalsis  and  secretion  and 
increased  salivation.    Both  alkaloids  paralysed  the  sensory  nerve«. 

TnEHAPimcs. — As  an  omottc,  sangninaria  has  fallen  into  well- 
ilosorved  disnso.  Indeed,  I  have  never  known  of  its  employment  ex- 
cept OS  a  stimulant  expectorant  in  obstinate  bronchitis,  and  even  then 
with  doubtnil  advantage. 

Administration. — The  crude  drug  is  very  rarely  uiied  ;  the  emotio 
dose  of  the  powder  is  from  ten  to  sixty  grains.  Professor  R.  P.  Thomas, 
in  experiments  upon  himself  and  others  with  the  alkaloid,  found  that 
in  a  doso  of  from  ono-eighth  to  ono-twclfth  of  a  grain  it  acted  as  an 
expootorant,  without  disturbing  the  stomach ;  one-sixth  or  ono-fourth 
of  a  grain  givon  every  two  or  three  hours  generally  nauseated,  the 
emotie  dose  being  half  a  grain  repeated  every  ten  minutcH.  One-sixth 
of  a  grain  every  throe  hours,  in  the  course  of  two  or  three  days,  re- 
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duced  the  pulse  from  five  to  twenty-five  beafa  per  mmnt«.  Tho  ox. 
pectorant  dose  of  tho  tindare  {Ttnctura  Sangninariie — 15  por  cent., 
U.S.)  19  gtt.  XX  to  xl;  of  the  fluid  extract  {Extradum  Sanguinarim 
Flui'tum,  U.S.),  throe  to  five  miDims. 

APOMORPHIN^   HYDROCHXiORAS-APOMORPHINB 
HYDROCHLORATE.    U.S. 

Apomorpbine  was  discovered  by  Dr.  Mntthieson  and  C.  R.  A.  "Wright 
{Proceed.  Roy.  Soc.,  xvii.  455),  who  made  it  by  the  action  of  a  atron^' 
(iolulion  of  hydrochloric  acid   upon   morphine.      A   probably'  butter 
method  of  preparation  is  that  of  E.  L.  Mayor  (BericJUe  Deutsch.  Chan. 
Oe9€ll.,  Berlin,  1871,  iv.  121),  in  which  tho  morphine  Is  treated  with 
a  Bolution  of  chloride  of  zinc  at  130'^  C.    Apomorpbine  oecura  as  a 
snow-white  powder,  which  is  permanent  when  dry,  but  when  rnoist 
Boon  becomes  green.     Ita  Bohition  suffbrs  this  change,  which  in  probably 
an  oxJrlatioD,  in  a  few  minutes  by  heat  (Matthieeon  and  Wright),  and 
in  a  few  hours  at  ordinary  temperature ;  and  in  the  course  of  some 
weeks  tho  green  tint  deepens  into  a  black.     Potassium  bichromate 
turns  it  ft  dense  orange  yellow ;  potapsium   bichromate  and   concen- 
trated sulphuric  acid  make  a  dark  red  with  it ;  and  with  neutral  chlo- 
ride of  iron  it  strikes  an  amethyst  color.     It  differs  from  morphine  in 
being  soluble  in  cold  water.    The  officinal  salt  is  soluble  in  six  parta  of 
water. 

PnrsioLoaicAL  Action. — In  doses  of  ftom  one  to  five  milligrammetf 
iu  fivigs  apomorpbine  causes  ut  first  a  stage  of  i-csllussDoea,  which,  aAor 
a  time,  yields  to  an  increasing  Hluggishnoss  and  muscular  woakne»s  that 
may  end  in  real  or  apparent  di:ath.  In  some  instances  there  am  violent 
convulsions,  both  clonic  and  tonio  in  character.*  Sometimes  recovery 
occurs  after  both  rcBpiratloQ  and  cardiac  action  have  apparently  coaaed. 

When  small  doaos  (1  to  2  milligrummca)  of  tho  alkaloid  are  given  to 
doga,  vomiting,  without  any  other  decided  symptoms,  is  induced ;  afler 
slightly  larger  amounta,  the  vomiting  la  severe,  and  accompanied  by 
free  salivation  and  miascular  tremblings.  After  very  largo  doses,  vomlU 
ing  doea  not  occur,  but  a  condition  of  intense  rcstlcssnoas  is  soon  dft- 
velopod,  tho  animal  often  jumping  in  the  air,  ninning  about  the  room, 
bowling  and  champing  constantly.  Tho  slightest  noise  or  alarm  throws 
him  into  violent  excitement  and  terror;  with  pupils  dilated,  ears  drawn 
otiflly  back,  be  endeavors  to  get  out  of  the  apartment,  and  even  to  climb 
the  wall.  After  still  larger  amounts  (4  or  5  gr.),  to  this  excitement  is 
soon  added  failing  muscular  strength,  and  the  hind  legs  are  dragged 
behind  the  animal  in  his  movements.     The  respiration  is  excoedingiy 

•  Ooninh  B.  IlftrBuk,  Ani.  /.  Bxptr.  Path.  *.  Pkarm..  H.  191 1  Hu  Qnabl,  tTtltr  Ar 
Phfiol.  Wirk.  Jm  Apomorpiin*,  iDBUg.  Diu.,  H»li^  ]873;  [.  D.  V,  Baorgvoit,  Dt  FAp-mn^ 
pkint,  Pikrii,  1872)  S.  IM«b«rt,  Pitta.  iftJ,  TimM,  x.  110;  0.  VdMUa,  Arch./.  S^»r, 
Pati.  m.  Pharm.,  xi  S99, 
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harried,  and  conrulsions  are  suddenly  developed.  The  pArcsia  and  con- 
vulsions increase,  60  thnc  the  animal  ties  upon  bis  back,  kicking  wildly 
into  the  air,  and  finally  ho  dies  asph^'xiaied.  I^bbita  cannot  vomit, 
but  the  general  symptoms  produced  by  the  alkaloid  in  them  aud  in  cata 
are  exactly  parallel  with  those  Just  described  as  occurring  in  the  dog. 
Ver>*  Bmatl  doses  (10  miUigrammcs,  Hamack)  suffice  to  kill  Ibo  rabbit. 
On  chickouB  and  pigeons,  accordiD^  to  C.  David  {Oaz.  Med.,  1874,  p. 
465),  it  act*  very  much  as  it  does  upon  doga ;  the  stage  of  excitement 
ia  very  marked.  AAcr  death  no  distinctive  lesions  are  to  be  found, 
nnlMa,  ae  Quohi  (he.  cit.,  p.  19)  believes,  there  is  habitually  an  exoossivo 
hypenemia  of  the  pons  Varolii. 

To  the  therapeutist  the  chief  interest  in  apomorphine  ia  in  eonnuc- 
tion  with  its  power  of  producing  vomiting;  but  before  taking  this  np 
I  shall  endeavor  to  portray  what  Ih  known  in  regard  to  the  physiologi* 
cal  actions  of  the  drug. 

Nervous  System. — The  action  of  apomorphine  upon  the  cerebrum 
Beorns  to  be  that  of  a  primary  stimulant  delirifnciont  and  final  pariv- 
lyeant.  The  cause  of  the  convulsions  at  present  cannot  bo  corisidorod  as 
made  out*  According  to  Reichort's  oxporiment«,  both  the  sensory  and 
motor  nerves  are  tirst  stimulated  and  afterwards  paralysed.  In  oppo- 
oition  to  the  experiments  of  Quehl,  Uamack  found  that  the  muscles  in 
the  froK  aronnd  the  place  of  injection  soon  lost  their  irritability,  evi- 
dently from  the  poison  reaching  them  in  a  concentrated  form  by  imbi- 
bition.  lie  also  separated  one  hind  leg  of  a  frog  from  the  rest  of  the 
body,  leaving  only  the  norve  intact,  and  then  poisoned  with  apomor- 
phine. After  voluntary  motion  hod  ceased,  the  muscles  of  the  intact 
leg  wuro  far  loss  oxcitabio  than  were  those  of  the  leg  to  which  acceaa 
of  the  poiison  ha^l  been  provontod.  These  uxperiments  have  been  con- 
firmed by  Keiohert,  and  thera  can  be  no  doubt  that  apomurpbine  is  a 
moBclo-poison. 

Circulation. — The  reporta  upon  the  action  of  this  drug  upon  the 
circulation  arc  somewhat  discordant.  Soibert  (London  Med.  Record,  L 
44),  Max  Quehl,  and  Bourgeois  affirm  that  the  blood-preasnro  ia  not 
affected  even  by  toxic  doses.  Hamack,  however,  found  atler  large 
dowa  in  dogs  a  distinct  fall  of  arterial  pressure,  and  also  that  apomor- 
phino  ia  a  direct  paralyzant  of  the  cut-out  IVog's  heart.  The  latter  tkct 
has  been  confirmed  by  Roichort,  who  hae  also  shown  that  the  mamma- 
lian heart  is  similarly  affected  by  the  drug,  and  that  finally  this  cardiac 
action  causes  a  fall  of  the  arterial  pressure.  Preceding  the  fall  there 
in  Dr.  Boiohort'a  experiments  a  distinct  rise  of  arterial  pressure, 
which  was  prevented  by  previous  section  of  the  cord,  and  was  there. 


■  Tb«  00)7  ose  who  bw  canriillj  itodlvd  tbcm  U  Beieh«rti  *ad  bli  pabltohvd  uooiint  ia 
Mlf-MnirMtetarj.  Da  t«mod«  that  Iha  eonvnlfions  mn  chlaA;  ipioftl,  ut4  jti  nyi  tlut  ia 
mwDimU,  arter  Hoetlun  of  ths  ipiaKl  eonl,  eiccpl  "  la  vsry  uoopUoBkl  eww,"  ihay  aro  00a- 
flntd  to  tlie  uterlor  part  of  th»  bodj. 
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fore  prubably  due  to  stimulation  of  tho  VEao<motor  coatroa.  Tbvr»* 
peutic  doaea  of  the  drug  have  no  distinct  action  upon  the  force  of 
circulation.  Tba  pul^e-rate  is  markedly  increased  by  small  and 
doses  of  apomorpbine,  the  maximum  usually  being  reached  about  ih« 
time  vomiting  is  fairly  established  ;  subsequently,  in  poisoning,  tbo  pnl«o 
falls  below  normal.  Reichert  believes  the  rise  to  be  due  to  stiraola- 
tion  of  the  accelerators,  and  the  fall  to  the  influence  upon  the  heartr 
muscle. 

Jtespiration. — Usually  the  respiration- rate  is  increased  by  decided  or 
toxic  doHcs;  altbuugh  the  amount  of  increase  varies  greatly,  it  is  i^iem 
veiy  large.  Harnack  eays  that  after  toxic  dose«  the  rate  rises  Ttry 
much  before  the  occurrence  of  convulsions,  but  Keichort  has  not  beca 
able  to  observe  this.  During  the  convulsive  period  the  reapirstioDt 
become  irreguliir  and  uneqmil,  and  they  finally  grow  moro  and  man 
shallow  and  infrequent,  until  death  results  from  a  paralysia  of  the 
respiratory  centroe.  Both  Uarnack  and  Hoichcrt  have  notod  that  in 
the  rabbit  previous  section  of  the  par  vagum  does  not  provent,  bat 
rather  increases,  this  acceleration,  ao  that  it  would  seem  that  apomor> 
pbino  stimulates  the  respiratory  controsi  but  Roichcrt  ainrms  that  in 
Cho  cat  and  dog  no  increase  of  the  rospiration-mio  occura  under  the 
action  of  the  drug  if  the  pneumogastrics  have  boon  cut, 

Temperature. — The  action  of  apomorphino  upon  the  tomperaton 
appeare  to  bo  very  trifling  and  inconstant.  Acoonling  to  Ziolkowald 
{Apomorpfun,  Inaug.  Diss.,  Greifswald,  1872),  the  bodily  heat  usually 
falls  after  large  doses  from  0.1°  to  0.5^  C.  Moers  noticed  lu  one  man 
that  the  temperature  ruse  during  the  vomiting  two-tenths  of  a  de^rse; 
while  Bourgeois  aflirms  that  in  man  the  drug  haa  no  influence  over  tba 
temperature,  and  Ruichert  has  seen  in  animals  a  rise  follow  the  hypo 
dermic  but  not  the  intravenous  injection  of  the  alkaloid. 

Ernests. — Dr.  Gee  (St.  Bartholomew's  ffosp.  Rep.,  vol.  v.  p.  215)  vmi 
•the  first  to  announce  that  apomorphiuo  i»  a  certain  and  prompt  emetic, 
producing  but  little  nausea,  and  having  the  great  advantage  of  acting 
in  very  small  dose,  a  tenth  of  a  grain  being  sufficient,  when  inject«d 
under  the  skin,  to  canse  vomiting  in  ton  minntes-  His  atnlemeou 
have  been  confirmed  by  very  many  observers,  excepting  that  the  dose 
employed  by  Goe  is  usually  considered  too  large.  Thns,  I)r.  Pierce 
(BritUh  Medical  Journaf,  1870,  p.  274)  employs  ODO-fifVeenth  of  a  graia, 
and  M.  Bortrand  (Gas.  Med.,  1874)  has  vomited  with  0.06  grain.  The 
time  required  for  action  depends  largely  upon  the  amount  of  the  dng 
exhibited.  After  very  small  doses  twenty  minutes  may  elapse;  and 
in  Bourgeois's  experiments  0.45  grain  produced  violent  vomitiug  in 
less  than  two  minutes.  After  these  large  doses  the  emesia  usually 
roours  once  or  twice  at  intervals  of  a  quarter  to  half  an  hoar.*  The 
vomiting  seems  to  bo  of  centric  origin,  as  Beichert  has  auoceedod  in 


*  For  the  doiw  n^nlrcd  lo  vomit  vtriaut  uilintla,  •••  (hi.  il/d.,  1ST4.  p.  4M. 
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producing  it  when  the  thoracic  aorta  was  tied  so  as  to  prevent  any  of 
the  poison  fW>m  reaching  the  stomach. 

A  knowledge  of  the  effects  of  narcotics  upon  the  action  of  apo- 
morphine  is,  of  course,  of  great  practical  importance.  There  is  as  yet 
very  little  clinical  evidence.  A  cft'»e  of  poisoning  with  bitter  almond* 
has  indeed  boon  reported  (^Schmidt's  Jahrbucher,  Bd.  civ.  p.  273),  in 
which  the  injection  of  0.013  grain  of  the  alkaloid  was  followed  by 
prompt  cmesis ;  but  it  is  evident  that  no  inference  in  regard  to  narcotio 
poisoning  could  bo  drawn  from  this.  It  is  inconceivable  that  tbcro 
should  bo  any  differences  in  the  relation  between  apomorpbino  and  nar- 
cotism in  man  and  in  animals,  and  the  subject  has  boon  investigated, 
with  mostly  similar  but  insufflciont  results,  upon  animals  by  several 
obftervers.*  In  dogs  chloral  retards,  or,  If  in  sufficient  dose,  prevents, 
the  emesis  of  apomorphine;  during  chloroform -sleep  the  alkaloid  is 
affirmed  by  David  and  Dujardin-Beaumetz  to  be  powerless;  but  MM. 
Coyne  and  Budin  state  that  it  will  produce  cmesis  even  during  pro- 
found anaesthesia  if  the  dose  be  large  enough ;  David  found  that  in  a 
dog  three  centigrammes  of  morphine  prevented  the  occurrence  of  the 
vomiting.  It  is  plain  that  those  oiporiments  prove  no  more  than  that 
narcotics  influence  the  action  of  apomorphine  as  they  do  that  of  every 
other  emetic;  and  the  probabilities  seem  to  ho  that  the  alkaloid  pro* 
daces  vomiting  more  surely  than  do  our  ordinarily  nsod  drugs.  The 
emesis  is  probably  the  result  of  a  stimulant  action  exerted  upon  the 
nerve-centres;  and  the  fact  that  afler  toxic  doses  vomiting  doos  not 
oconr  indicates  that  in  such  amounts  the  drug  paralyzes  these  centres. 
Local  Action. — Apomorphine  is  not  an  irritant,  so  that  the  hypo- 
dermic use  of  even  concentrated  suUitions  of  it  elicits  in  the  lower 
animals  no  evidences  of  pain.  In  man  the  injections  have  sometimet 
cansed  intense  pain,  probably  because  they  had  been  originally  im 
Jtrojwrly  prepared  or  had  undergone  chemical  change. 

Therapeutics. — ^Tbcre  is  now  sufficient  evidence  to  show  that  apo- 
Xnorphine  is  a  safe  and  reliable  emetic,  possessed  of  advantages  which 
Itiave  already  been  sufficiently  dwelt  upon.  It  may  bo  used  whoncvor 
i  t  IB  desimd  simply  lo  omply  the  stomach.  In  narcotic  poisoning  there 
is  no  reason  why  it  uhould  not  bo  given  hypodermically  white  sulphate 
of  ziuo  or  some  mechanical  emetic  is  exhibited  by  thu  mouth.  Ah  an 
cixpectoranty^  apomorphine  is  employed  with  asserted  great  advantage 
in  the  suffocative  catarrh  of  infants,  when  an  emetic  is  required  to  got 
Tnd  of  the  bronchial  exudation.  Undur  those  circumstances  it  is  said 
Tkot  only  to  act  efficiently  as  an  emetic,  but  also  to  render  the  mucus 
more  copious  and  fluid.    My  own  experience  confirms  the  claim  that  in 


•K.  Uamuk  {hf.  tit.);  0.  C.  Dsrid  (Oat.  Mid.,  1874,  p.  449);  DnJiHlB-BMameU 
{Bftfl.  Thirttp.,  Oct.  im). 

t  Jnnn  ( C<Mrnf&/. /.  d.  Mtd.  Wi-^  1874, 490);  Wtrtncr  (  TPf«>i.  Mtd.  Pr**»t,  1876, 249); 
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acute  broHcMtis  It  rapidly  cauHea  copious,  loose  secrotlon.  and  that  la 
chronic  bronchitis  it  is  very  useful  when  tha  expectoraLiou  is  Hcanty. 

Administoation. — Afl  aa  ometio,  ApomorphioQ  has  usually  bean  ad- 
roiniBlei-e<i  hypodoruiically,  iu  dosea  of  0DO-t«Dtb  of  a  grani,  rc{>eated 
every  tun  miiiutoa  until  aomo  ofTect  ia  Induced ;  but  it  may  bo  exhibited 
by  thti  stomach  in  double  the  amount.    In  cases  of  severe  poisoning, 
where  tijne  is  of  great  moment,  it  may  be  well  to  give  aa  much  as  one- 
fourth  of  a  gfuia  at  a  single  injection.     In  feeble  persons,  however, 
caution  must  always  be  exercised  in  using  it,  as  one-G^centh  of  a  grain 
has  caused  death  in  bctoh  minutes  in  an  adult,  fifty-four  yeans  ol 
suffering  from  chronic  bronchitis  with  marked  emphysema  (-V«f.  Jiee^^ 
1877,  664).    Wertnor  gives  the  expectorant  dose  as  0.07  lo  0.15  grain  for 
children,  or  double  the  amount  for  the  adult,  ropoated  evory  two  boors 
by  the  mouth.     Care  must  be  exorcised  iu  its  uee  in  children.      In 
Viilplan'p  clinic  the  dose  is  from  0.07  to  0,09  grain.    Dr.  Loeb  (^Schmidt\ 
Xihrb.,  Bil.  civ.  p.  272)  gave  hjrpodermtcally  0.03  grain  to  an  infant 
thirteen  months  old  suffering  fVom  capillary  bronchitis ;  the  froovomil- 
mg  which  was  induced  left  the  infant  much  exhausted.     In  a  very  fe 
cases  apomorphiiie  has  failed  to  vomit,  and  even  caused  stArtling  syiap- 
tomi) :  M>  that  care  should  be  exercised  not  to  push  the  remedy  too  Otr. 
M.  Cnrville  afHrmn  that  three-tenths  of  a  grain  has  caused  a  synco' 
condition  in  an  adult,  and  M.  Prevost  details  a  case  (London  JSfedii 
Record^  I87fi,  p.  133)  in  which  syncope  and  threatening  collapeo  we 
apparently  induced  by  a  very  small  doso.     in  children  especially  m 
cnro  Ho  exercised,  since,  according  to  llamack,  the  drug  is  very  liable 
to  produce  collapse.    The  ordinary  solutions  of  apomorphino  nndeigOj 
a  rapid  change,  becoming  green ;  and  Dr.  I./oeb  bos  reported  a  case  ia 
which  very  alarming  symptoms  followed  the  use  of  such  a  solution. 
M.  Constautino  Paul  states  that  if  glycerin  be  used  as  the  sole  men- 
atruuin  the  solution  will  keep  three  or  four  days.     M.  CorviUe  ((?ax. 
Mebdom.,  1874,  p.  40B)  affirms  that  glucose  acts  well  as  a  preservative, 
and  it  is  also  claimed  that  a  few  drops  of  muriatic  acid  will  suiBce. 


A  very  useful  stimulating  emetic  is  mustard  floury  very  prompt  and 
oven  violent  in  its  action.  It  acta  aa  a  mechanical  emetio,  and  ia  to  b* 
used  when  it  ia  dc«ired  simply  to  evacuate  the  stomach  rapidly,  and 
especially  when  there  is  torpor  of  the  viscus.  As  it  is  generally  to  bd 
bad  at  once,  it  is  especially  useful  in  such  emergencies  as  narcotic  poison- 
inff.  It  has  also  been  commended  in  nervous  collapst,  such  as  is  seen  in 
malarial  pernicious  chill.  The  (lotto  is  a  heaped  dessertspoonful  in  half 
a  pint  of  water,  repeated,  if  necessary,  iu  ten  minutes.  As  mustard  is 
irritant  to  the  stomach,  if  it  fail  to  act  it  should  not  be  repeated  mors 
than  ilirce  or  four  times,  even  in  narcotic  poisoning. 

Squill  (^Scilla)  ia  sometimes  used  as  a  harsh,  stimulating  emetio. 


EilETJCS. 


741 


MINERAL  EMETICa 
Tartar  emetic  ia  the  most  deprossing  of  all  thosubstancea  here  Rpokon 
of  as  ometicB.  It  is  mther  bIow  in  ita  action,  but  tho  roraiting  whieb 
it  OAUSes  is  preceded  and  accompanied  by  intense  naunca,  and  is  ox* 
oeedinglj  violent  and  persistent.  For  these  roasonH,  tartar  emetic  is 
rarely  used  simply  to  onload  the  stomach,  except  in  the  absonoo  of 
more  eligible  substances.  Ita  use  in  inflammatory  diseases  is  dtsoussod 
else  w  hero. 

Zinc  sulphate  is  an  excellent  and  prompt  mechanical  emetic,  pro> 
duciiig  little  ur  no  irritation,  and  \»  to  bo  preferred  above  all  olhers 
when  an  emetic  of  uuch  nature  is  needed.  In  narcotic  poisoning  iL 
should  be  given  in  combination  with  ipecacuanha,  and  perhaps  be 
preceded  by  mustard  while  it  ie  being  obtained  from  the  apothecary. 
Thirty  grains  of  it  with  fifty  of  ipecacuanha  may  be  given  as  the  first 
dose,  and  a  mixture  of  fifteen  grwns  of  the  former  to  thirty  grains  of 
the  latter  be  administered  every  fifteen  minutes  until  the  desired  offvot 
is  produced  or  one  hundred  grains  of  the  zinc  arc  taken.  IJoyond  the 
iatt«r  amount  it  would  be  hardly  safe  to  go,  for  fear  of  gastro  oiitoritis. 

Copper  sulphate  resembles  the  correRponding  ainc  salt  as  an  emetic, 
but  is  more  severe  and  irritatinjr,  and  more  capable  of  cauwng  gastro- 
enteritis. The  fVill  (iose  in  narcotic  poisoning  is  fVom  five  to  ten  grains, 
which  should  not  be  rep6at«d  more  than  once. 


Powdered  alum  is  a  mechanical  emetic  which  has  been  especially 

rec-ommended  in  mtmbranow  croup,  on  account  of  its  being  believed  to 

^aet  beneficially  upon  diseased  eurfacos  in  ita  poHRage  up  and  down  the 

throat.    A  heaped  teaspoonfiil  of  it  maybe  given  in  molasses  or  syrup. 

In  my  experience  alum  has  proved  an  unreliable  emetic. 
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PuBOATiTss,  or  cathartics,  oro  tboee  druga  wliiob  are  ompl^yefl  nf 
mediciuu  to  produce  purgation,  or  catharsis,  by  iucroaaiug  eithtir  tnd 
inlestuial  socrotloos  or  the  poriataltic  movementti. 

M.  Tbir^'  (Sitzungsb.  der  k.  k.  Acad.  d.  Wias,,  Bd.  I)  experimented  apoo 
the  aubjocL  of  catliareiB  by  drawing  out  a  knuckle  of  inteatine  through 
a  wound  in  the  linea  alba,  cutting  it  fi'ee  A-om  the  remainder  of  the  gnt 
\dthout  injuring  ita  nerves  or  blood-voflsels,  sewing  together  the  distal 
and  proximal  ends  of  the  main  portions  of  the  intestines  eo  M  to  re- 
form a  continuous  tube,  and  then,  after  closing  up  one  end  of  the 
knnckle,  forcing  tho  other  into  the  wound  so  as  to  make  an  intestiDal 
cui-dt-ioc  which  could  bo  studied  through  a  fistulous  opening,  la  dogs 
which  had  recovered  after  this  operation,  Thiry  found  that  large  doees 
of  sulphate  of  magnesium,  of  senna,  or  of  croton  oil  fhiled  alike  to 
increase  the  secretion  of  the  separated  piece  of  intestine,  although  they 
induced  violent  purging;  fhrther,  that  neither  concentrated  solutions 
of  £p9om  salt  nor  infusion  of  senna,  even  though  kept  in  tho  cui-dcsae 
for  some  time,  were  able  to  increase  its  secretion  by  oxoemose.  Uore 
recently,  Dr.  S.  liadziejewski  has  made  an  elaborate  investigation  of 
the  subject  (iZercA«rt'«  Archtv^  1870,  p.  37).  As  the  result  of  a  nimibw 
of  very  careful  analyses,  he  asserts  that  there  is  nothing  to  be  found 
in  the  stools  prodnced  by  sulphate  of  magnesium,  caloraul,  castOT 
oil,  croton  oil,  senna,  or  gamboge,  to  indicate  that  they  are  anything 
besides  tho  ordinaiy  contents  of  tho  upper  and  lower  bowels.  Dr. 
Radziojowski  coniirma  tho  fact  observed  by  C.  Schmidt^  that  the  stools 
of  purgatives  contain  a  great  deal  of  soda,  but  denies  that  ttiia  proves 
that  they  are  transudations,  asserting  that  the  alkaline  aalta  are 
derived  simply  from  the  pancreatic  fiuid.  Dr.  Radziujcwaki  alao  oar> 
roborales  the  confirmation  by  Asp  {Ludwig's  Arbeiten^  1868)  of  the  dt»* 
covery  of  Uoreau,*  that  division  of  the  intestinal  nerves  is  followed  by 
fVce  serous  exudation  into  tho  gut,  but  denies  that  purgativoa  set  l^ 
)>aralyzing  tho  voso-motor  nerves,  because  cioton  oil  injected  into  a 
loop  of  intestine  which  bad  been  separated  by  two  ligattiros  from  the 
remainder  of  the  gut  caused  both  vomiting  and  purging.  As  no  emol 
fiifpng  substance  was  contained  in  tho  intestine,  he  declares  that  no 
absorption  could   have  occurred,  and   tbat  cousequenlly  tho  gonerml 
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inLeatiiml  dlstarbanco  Aran  simply  due  to  increased  peristallic  action, 
caused  hy  the  internal  local  irritation  of  the  oil  propagatod  along 
the  int«etincs.  The  exporimonts  of  Tbiry  have  also  been  repeat^  by 
BadsiejoiTHki  with  croton  oil  and  with  sulphate  of  magnesium,  m  woU 
na  by  Schiff  {Nuove  liicherche  sul  Potere  digerente,  H.  Morgagni,  1867) 
with  aloes,  jalap,  and  sulphnte  of  sodium.  In  all  cases  the  results  wore 
liie  same  aa  those  already  not«d  as  obtained  by  Thiry.  Carr^'ing  his 
inTestigations  still  flirther,  Rudsiujewski,  by  forming  intestinal  ti^itulie 
at  such  positions  as  would  enable  htm  to  study  the  rate  of  pasiuige  of 
the  intoaiinal  contents,  found  that  at^er  a  dog  is  fed  upon  flesh  Lbo 
small  intestine  omptiea  the  partially-digested  food  into  the  colon  so 
rapidly  and  in  suoh  quantity  as  to  constitute,  so  to  speak,  a  normal 
diarrUcBa,  and  that  the  long  dulay  in  the  exit  and  the  hardening  of  the 
fieoee  occur  in  the  largo  intestine.  The  liquid  which  passed  into  the 
uconding  colon  agrood  in  all  its  characteristics  with  the  stools  of  par- 
gation.  Br.  Kadsiojeweki  also  claims  to  have  eatablishod  by  direct 
experimentation  that  the  poriBtaltic  movements  of  tho  email  iutostiae 
are  affected  very  decidedly  by  drastics,  and  to  some  dogroo  by  Epsom 
salt,  and  that  in  all  eases  tho  largo  intestine  is  still  more  intensely 
acted  upon.  Although  thcso  exporimonts  ore  very  interesting,  it  can- 
not bo  allowed  that  ihoy  prove  what  is  elniraod  for  thom,  namoly,  that 
ptirgatives  cause  no  increase  of  intestinal  secretion,  but  only  of  pori- 
Btaltic  action.  So  much  violence  to  natural  conditions  is  done  in  the 
experiments  after  tho  method  of  Thiry  that  they  soora  to  bavo  very 
little  weight.  The  assumption  of  Radzicjcwaki,  that  croton  oil  con- 
finod  in  a  loop  of  iutcetiue  is  not  absorbed,  is  a  pure  assumption,  and 
bis  oxporiment  docs  not  warrant  tho  conclusions  drawn  fVom  it. 

Tho  oihor  facta  brought  forward  sconi  to  prove  only  that  iueroasod 
peristalsis,  espocially  of  tho  largo  bowel,  plays  a  more  important  rOlo 
in  the  indication  of  diarrhoea  than  has  boon  assigned  to  it. 

Leaving  out  of  sight  for  the  moment  all  clinical  oridcnco,  the  fact 
that  provioua  section  of  the  par  vagum  prevents  tho  action  of  purga- 
tives* is  opposed  to  the  Gorman  theory,  sinco  it  is  almost  certain  that 
tho  division  of  the  nerves  of  tho  neck  does  not  arrest  peristaltic  move- 
inenta.  Further,  Amiand  Morofiu  (Archives  Gen.,  60  ser,  t  xvi.  p.  234) 
has  found  that  a  solution  of  Epsom  salt  placed  in  a  knuckle  of  intes- 
tine isolated  by  means  of  two  llgaturoa  docs  cause  a  serous  exudation 
into  it  and  in  repeating  M.  Thiry'8  oxporiments  (Gaz.  Mid.,  1871)  he 
has  obtained  opposite  results.  His  ex])oriment8  indicate  throe  possible 
aourcoa  of  fallacy  in  the  work  of  tho  previous  investigators:  first,  if 
tho  Kpaom  salt  be  not  kept  in  tho  intestine  for  a  sufficient  length  of 
time  (some  hours),  no  transudation  occurs ;  second,  in  some  cases  the 
inner  end  of  tho  isolated  piece  of  intestine  foils  to  odhcre,  so  that  tho 
opening  is  not  obliterated,  and  tho  matters  injected  into  tho  arrested 


*  Bm  iMpvr  by  th«  tatbor,  imtrieam  Jomritat  0/  lU  Mtdieal  iSritncM,  rot.  Ix.,  ISrS* 
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cul-de-sac  really  pass  into  the  peritoneal  cavity ;  third,  atrophy  of  (be 
mucouH  moinbrano  and  glandular  upparatutt  of  the  cul-de-^ac  ollen  foU 
Iowa  almost  at  onco  upon  the  operation,  and  of  course  nectisaitates  a 
nogaLjva  result  in  the  aubsequeut  e^tperiinents.  Dr.  Lauder  Bruntoo. 
in  a  cominunictttion  to  the  Medical  Society  of  London,  titatea  that  b« 
has  repeated  Morenu's  experimentH,  and  found  that  sulphate  of  mft|^ 
neaium  injected  into  the  intestine  of  a  eat  canned  about  two-lhtrd« 
o{  a  drachm  of  fluid  to  be  secreted  in  four  hours  by  each  inch  of  Ibo 
bowel  operated  on,  although  the  proportion  of  sulphate  was  only  on« 
grain  to  an  inch  {Med.  Press  and  Circular,  Dec.  31,  1873).  In  further 
experiments  by  Dr.  Bruuton,  gamboge,  elaterium,  and  croton  oil  gave 
resulta  similur  to  those  of  the  Epsom  salt  (Practitioner^  May,  1875). 
M.  Yulpiau  haa  also  repeated  the  oxperimentfl  of  Moreau,  and  found 
that  both  sulphate  of  magimsiuiu  and  jalap  pi-ovoko  a  "  true  intestinal 
catarrh,"  the  rogetable  oathartio  at  the  same  time  increasing  the  pori- 
Btaltio  action,  but  the  saline  having  no  such  effect  (Oaz.  Med^  1873, 
p.  300).  M.  Legroa  (Jbid.),  and  M.  Van  Braara  Honckgeert  (i^rfft^ 
ArcAip,  1872;  p.  266),  have  expori  men  tally  determined  that  salines  do 
Dot  inoroase  the  activity  of  the  peristaltic  movements.* 


*  Dr.  MhLUicw  Hkj  {Journ.  Aiiat.  Phgnal^f  >ri.,  xvii.)  hka  oxli&iuUvaljr  iaroBticstal  lb* 
MtloQ  of  callne  rathartioA.  Space  li  wMiting  Id  whtcb  to  ditoou  hii  ftrUel«  in  dclkll,  bvt  tb* 
falluwiiiit  ftr«  bU  r«anlu  u  formnlAloil  \>j  liiuMiri 

1,  A  bbNdo  parg*tiy«  Alwa^i  eKdies  moro  or  Itm  Mcratlon  tma  lb«  RllmoitftrT' CNMd, 
dtpcndLng  oo  tb«  kmoiiDt  cf  the  i&It  a&d  tbo  itroagth  of  iU  tolaUon,  utd  r4rjriDg  «ith  lb* 
B«tnra  of  Uie  valL 

2.  The  exolto-ieeretory  feotioo  at  tho  iftlt  Ii  prabftbl;  da«  to  tb«  Mttcraw*  m  v»II  m  !• 
tbs  irrltunt  K&d  •p«oifl«  propeTtiet  of  tks  iaU,  aai)  not  to  oimofia. 

S.  Thi?  Ion  dilTiitiblUtf  of  th«  nit  iwpndu  tbe  kbaorplioo  of  th«  •oareted  S«id. 

A.  B«tw«ro  itltDdlitted  iKretioo  od  tba  one  huid,  ud  iiBp«dad  Abtorptioa  oa  U»  otbv* 
tbvra  ia  »d  m«!cuuiul)ktLuo  cf  fluid  in  Ibe  okdsI, 

b.  Tb«  »couiBuLftt«<l  fluid,  pMlly  from  ordiouj  drounfc*]  Um,  V*^J  tnta^  *  gialU 
■tIranUtioD  of  tbk  }»«rut*llio  noireuacotj  nxoitwl  b;  dlitentioD,  nHhoi  tb«  raotum  ^^4  ^in- 
dnoea  punCBtion. 

ft,  rurgatiVD  will  sot  raisa  if  wKt«r  b*  witbh«ld  from  tb«  dUt  far  on«  w  two  dkfs  pt*- 
Tlooa  to  tbe  kdiiilniitrslion  of  the  salt  in  »  eonocntn4«d  form. 

7.  Th«  ftbMDM  of  purgatloD  It  &ot  du«  v>  the  WkSt  of  wbIot  ta  tba  alimmUr;  ewuU,  bat 
to  ita  dftflislenoj  in  tbo  [iloo<l. 

8.  Ut]d»r  ordinkiy  oonditiosa^  with  kb  luirMtriotad  npplj  of  mtiw,  tb«  maKim&l  ana«ai 
of  Auid  MOttinuUtvd  witbla  tb«  oaaal  oorraaponda  vary  nakrl;  to  tb«  qitaaUtj  of  wsUc  t*- 
qutrad  to  form  %  flv^  or  ais-per-oHil.  •olntian  of  IbouDonnt  of  Mit  iwlisiDi>t«red. 

9.  If.  tli«r«fot«,  ft  aolutlon  of  thU  vtrcaftb  b«  (iran,  U  doM  not  iaoraM*  lo  balk. 

10.  tf  %  Miutios  of  gTflKtflf  atrea^itb  b«  ftdinlnUtamd,  It  rmjiidly  Inn  nam  ta  volaaia  nalil 
tbo  m*xiinum  it  attAistd.  Thi>  It  aeoontplUbai  In  tba  «aM  of  ft  t«ntj-p«r-««ftL  auJatioa  ia 
from  ODS  to  oo*  and  a  balf  h«un. 

11.  After  the  otaxinjaa  liM  boco  mwbod,  tba  laid  b«giM  sndoftU;  and  ilawly  todl- 
laii^sb  In  qnaatity. 

13.  Cmt^rU  paribut,  the  weaker,  or,  in  utber  MoniK,  the  more  volumiBntu,  tba  ao1«tJaB  rf 
ih»  mH  adtntalvtored  U,  tbt  aiora  quickly  u  ibe  maxlmnm  wltUn  tb«  oasftl  faaiiliwl,  «a4 
•Mordiogly  pargatloo  followi  witb  greaUr  rapidity. 

13.  T7Blaii  tb«  Hlutioa  of  the  tail  b  mure  ooBoeatrftt«d  Ibaa  t«a  par  o«it^  U  asailM  lUtU 
or  00  aaereUoa  In  tbo  «4onaob. 
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The  exporimental  evidonoo  bearing  upon  the  question  tindar  discus. 
Bion  is,  so  far  as  I  know,  all  included  in  the  foregoing  sumraarj':  it  is 
very  far  from  demonstrating  tiiat  incrcjisod  poriatalsia,  and  not  incro&aod 
Mcretion,  is  the  cause  of  the  watery  stools  produced  by  purgatiraa. 
The  evidence,  both  erperimental  and  clinical,  is  indeed  ororwhelmingly 
in  favor  of  increased  secretion.    The  facts  proved  by  clinical  ubserva- 

14.  Tb4  Mit  b  abaorbed  witb  oxlr«iBo  alonoMs  bj  tbo  >ti>auu>h  of  th«  uL 

1&.  Tlia  twit  euiltM  an  active  lecrotlua  hi  the  iuUBlmu,  unJ  pcuhjibly  fur  the  mult  part 
la  Iho  iiB&U  InUitino,  all  poitiviu  9t  thif  tUcui  b«ia(  oapable  of  yltldiag  tbo  HcrMlon  ia 
•Imtxt  e(|ual  qnautitiw. 

16,  Tbo  bila  aocl  panDraalie  J«iM  partlcipala  wtry  1]UI«  in  tbe  MorvUoa. 

IT.  Tbo  MOnrtioD  u  probftbljr  a  Ira*  ^mecma  »nl*ri«M»,  rMambling  tbo  Horetioa  obtaiatd  by 
Uorvaa  aft«r  dWLBioo  uf  Itie  maMmlorio  nBrrc*. 

15.  Thfl  Merfttion  la  promotwl  bj  local  irritatioa  of  tbo  intoitlno,  m  hj  UcaUrei^  but  onlj 
ta  th«  immedlato  vleuiii;  of  tbo  Irritation, 

19.  Aboorptioa  b;  tbo  tatoctloo  genorallr  U  lodexly  itlmulatMl  bjr  >uob  Inltatlon  (tbo 
offoet  gf  Diitaoniija  llg^tano  appUod  at  poiata  ramolo  from  tbo  Mat  of  tbo  li^oot«i  atH  boing 
td  diminUb  tbo  ainouDt  of  pnrgntiro  Baid  bj  aecolontod  aboorption), 

50.  If  tboiMltootutloD  b«  litjoetod  diraaLly  into  tbo  >ma|]  intaotino,  tbo  ilroDgor  within 
eertaln  limits  tbo  oolutioa  b,  tbo  greater  will  bo  tbo  MoamulatioD  of  fluid  wltbln  tbo  Is- 
tofUno. 

51.  Tbio  diffarano*  i<  not  oboorTod  whoa  tbo  s^t  to  admiaUI«f«d  per  «»,  h  tbo  Blrong 
Mlsttoii  bocooiM  dilaiod  ia  tbo  Monaob  aod  daodoaotn  bafora  paaiJaf  into  tbo  lataotiao 
gonerall;. 

32.  Tho  dlfferofioe  la  duo  to  th«  looal  actioo  of  tbo  oa1t  on  tbo  mnoooi  mombrkat,  ftnJ. 
probabi;  moro  to  aa  impodod  aboorptioa  tbao  to  a  atiaiiilatoil  leeretiim. 

2.t.  Wbon  tbo  >alt  ia  adminiatcred  In  tho  uanal  naDDor,  It  appoauv,  in  tho  oaao  of  tbo  aul- 
pb*to  of  magnaoioio,  and  inlpbata  c-f  wxllum,  to  beoomo  apLit  ap  ia  tho  imall  intoMino,  tba 
acid  boia^  moro  rapidlji  abaurbnd  (ban  tb«  buo. 

24.  A  poTtion  of  tbo  aboorbod  aold  soortlr  artonrarda  rolnraa  to  tho  laloatiiiaa, 

ii,  Aftor  tbo  Kaxlmnm  of  exoroLioa  of  :ba  aoid  bu  boon  roaobod,  tho  nalt  begini  rorjr 
olowljr  aD'l  gmuliiall/  to  dJaapponr  bj  >b8or[ituio,  nbioli  ia  ohockoit  an\j  \tj  tbo  Dcoutronoe  of 
pnrgDtioD. 

26.  During  tbo  altontatlooa  of  abanrpllaa  and  aoerotlon  of  tho  sold,  It  Ii  tbo  salt  toft 
within  tho  iotoatino  whioh  oioilea  toorotion,  the  abaorbed  and  eiereled  aold  oierting  no  snob 
Mtian  wbilo  in  tho  bloody  or  during  the  prooeaa  of  Ita  oxorotion.  aa  ilondlond  boIievMl. 

Z7t  Tbo  anil  dooo  aot  pargo  wboa  iqjootoal  into  tho  blood,  and  oioitoo  no  intoatinal  aaon- 
tian. 

28,  Nur  duoa  it  pnri{<),  wber  tnjocleil  aubcutanttnu.ily,  anieas  In  rlrtoo  of  tta  oatiiini;  1uL-al 
irritaticm  of  tbo  abdotniDal  lubcutanooua  tiaauo,  which  acta  refletl;  on  tbo  iotoatinoa,  dihitins 
thair  blood- voaaola,  and  porhapa  atimolatiag  thoir  miuoular  noromanta. 

29.  Tbantlphatoaf  aodlum  exbibUano  polaonotia  aotion  when  iigooled  into  tho  cireulatlos. 
SO,  Tbo  BOlphnto  of  magnocinin  ia,  an  tbo  otbor  band,  poworfulljr  toxie  wbni  •(■  ii^eetod, 

paralysing  firat  tho  rwipirutiuD  and  aftorirarda  tbo  haaj't,  and  abollahIn|  teaaation  or  par^ 
lysinK  tbo  aenaorf -motor  roflri  onntrua. 

31.  Both  lalta,  when  admlnlacorod  In  tho  nrual  mnnaor,  prodneo  n  gndnal  btil  w«|]- 
inarkod  iuoroaao  in  tbo  tonaiun  of  tho  puliio. 

33.  Aooording  aa  tbo  aalt-oolotion  wjtbio  the  iotaotiao  incroaooo  tn  amonnl,  tboro  ooaora 
4 •orroopDoding  diminution  of  the  fluid*  of  tbo  bIi>od. 

S3.  Tbo  blood  roooupo  llaatf  In  a  abort  Umo  by  afaaorbing  tnm  the  Usouoo  a  noarly  oqonl 
qaantlty  of  Iboir  flaldo. 

34.  Tbo  aalt,  aftor  lomo  hours,  oanaoa  diuroaia,  and  with  tt  a  aaoond  ooooootrMlon  of  tbo 
Mood,  wbioh  oontlnnea  ao  lung  oa  tho  tllureala  1*  OftlTo. 

Zi.  Aa  tho  iniestlnal  looretlon  oxoltol  by  tho  aalt  cootalna  a  Taiy  noall  proportion  of 
oignaio  matter  aa  ootnpared  wtib  tho  inorgnnla  matter,  tho  purgative  romoree  moro  of  tbo 
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tioDH  and  bj  experiment — that  purgatives  increaee  greatJy  the  seen* 
tion  in  an  isolated  knuckle  of  inteatine,  that  varioua  pnrgatirea  Mi 
when  taken  into  the  blood,  and  that  in  these  coses  elimination  by  tbo 
bowels  occurs ;  that  at  least  some  pur^tives  (Headland,  Action  of  MMi- 
einea,  London,  1S67,  p.  443),  when  given  by  the  mouth,  are  absorbed, 
diaappearing  from  the  alimentary  canal  and  reappearing  when  purga- 
tion occurs;  that  the  stools  induced  by  overdoses  of  various  drastitMi 
as  elaterium,  are  so  enormous  as  to  cause  the  profoundeet  depresftioo, 
and  even  choleraic  collapse,  in  a  very  few  hours;  that  the  disofa&rgw 
cansod  by  hydragoguos  contain  a  largo  percentage  of  soda,  the  alkali  of 
the  serum  ;  that  the  relief  obtained  in  portal  congestion  by  the  depletion 
of  salinoa  is  very  marked — are,  when  viewed  together,  to  my  nund,  in- 
compatible  with  any  other  belief  than  that  purgatives  cause  increased 
Becretion,  as  well  as,  in  many  cases,  increaaod  peristalsis,  in  tho  alimo^ 
tary  canal. 

The  question  of  the  action  of  drugs  upon  the  flow  of  bile  is  a  very 
important  oae,  tho  evidence  concerning  which  is  best  considered  under 
iwo  hcadiags :  first,  the  experimental ;  second,  the  cUnicaL 

The  oxporimenta  upon  this  subject  which  have  attracted  most  atten- 
tion aro  those  of  Dr.  Scott,  and  of  tho  Edinburgh  committee,  of  which 
Professor  Bennett  was  chairman  and  Drs.  Ilutherfurd  and  Gamgca  the 
workers.  The  method  employed  both  by  Dr.  Scott  aud  by  the  Edin- 
burgh committee  was  to  make  biliary  fistulie  in  dogs  in  the  usual  phj»- 
iologicat  method,  and,  after  recovery  (Vom  the  operation  had  taken 
place  and  the  bUe  regularly  escaped  by  the  ostemal  orifice,  to  admin- 
ister the  drugs,  especially  calomel  and  podophyllin,  and  study  tho 
effectH  upon  the  excretion  of  bile.  Of  the  accuracy  of  their  axpori- 
monts  I  do  not  think  there  can  be  any  reasonable  doabt.  I  beUevv 
th(>y  prove  that  in  dogs  with  biliary  fistula  mercury  has  no  effect  npoD 
the  flow  of  bile  unless  given  in  such  quantities  as  to  deteriorate  the 
general  health,  when  it  diminishoH  the  biliary  secretion.  The  result 
does  not,  however,  warrant  thn  ftirther  conclusion  that  mercury  doM 
not  ineroaso  the  flow  of  bile  in  healthy  dogs.  Tho  animals  wore  in 
ffuch  an  imnatnral  condition  that,  in  spite  of  the  daily  iogostion  of 
much  more  than  tho  normal  amount  of  food,  they  progressively  ema- 
ciated, and  finally  died  apparently  of  inanition:  moreover,  the  inner- 
vation and  probably  also  tho  blood-supply  of  the  livor  was  vezy 
much  interfered  with.  Under  those  circumstances  it  is  clearly  con- 
ceivable that  tho  mercurial  or  other  purgative  might  in  the  uninjured 

lBlt«r  tbfto  of  til*  fonnar  tnm  tha  blood.     In  e^irtaia  cum  %  Isrgvquatit;  oT  tbi  alttof  Ik* 
blofid  u  tbu>  ova<iiiAt«d. 

38.  The  ■mannt  of  Iha  aonnkl  oonstitiiraU  of  the  oriiM  ii  not  affMtMl  b/  tha  mIL 

87.  AtUr  the  Bdmlnistntloii  of  •ulpbxUe  of  magnetiitni  mocb  uwre  of  Ifae  aeld  ihka  of  li 
bue  U  Bzonrtod  an  tbe  urine. 

38.  Tbe  iiait  Iimj  no  apcelflo  ftotlon  in  loireriag  the  Intenial  tenpermtun  of  the  bodf, 
bM  it  oslj  to  ft  Tvrj  iman  oxteot. 

It.  U  ndncas  biwoTer,  the  eb<olat*  femonnt  of  b«*l  ta  the  bod;. 
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dog  affect  tho  biliary  secretion,  and  yet  fail  to  io  bo  in  the  experiment, 
hindered  by  eome  obacaro  yet  eflScteut  cause.  Dr.  A.  Rohrig  uxperi* 
menteil  (^Strieker's  Medicin.  Jahrbucher,  1873)  by  a  method  which 
Biinulatod  mora  clodoly  the  nattiral  conditions;  although  oven  the  r^ 
solta  which  bo  thus  obtained  do  not  seam  to  mo  concluHive.  In  cura- 
rized  dogs  in  which  Life  was  niaintaiued  by  artificial  reapiratioa,  he 
placed  a  glaas  tubo  in  tbo  gall-duct  so  that  the  bilo  could  eM^ipe  only 
through  it.  Under  these  circumstances,  of  couriie,  after  a  time  oecrution 
coaaed;  and  Dr.  Rohrig  experimented  not  only  on  the  effect  of  reme- 
dies upon  the  secretion  while  it  was  naturally  going  un,  but  also  on  their 
power  of  reestablishing  it.  He  found  that  large  doses  of  ci'oton  oil 
(eighteen  drops)  thrown  into  the  duodenum  caused  an  immediate  very 
great  increase,  or  a  re-edtabllbbment,  of  the  secretion,  AfUir  the  oil,  the 
vegetable  cathartics  were  most  aotivo,  decreasing  in  power  in  tbo  fol- 
lowing order :  colocyntb,  jalap  and  aloes,  rhubarb  and  senna.  Castoi 
oil  had  very  little  influence,  as  had  also  the  bitter  ealta.  Calomel,  ovon 
in  large  doses  (twenty  grains),  very  rarely  re-established  the  secretion, 
bat  )t«  power  of  increasing  and  maintaining  it  beyond  tbo  nattiral  time 
for  cessation  was  very  marked. 

Professor  W.  Rutherford,  in  an  ©itendod  and  laborious  rosoarch, 
Med  the  method  of  Rohrig  with  sorao  improvomonts  (^Trans.  Roy.  Soc. 
Edinb.,  xxix.).  The  drug,  mixed  with  bile  to  facilitate  absorption,  was 
injected  directly  into  tbo  duodenum  by  moans  of  a  hypodormio  syinngo. 
Tho  results  obtained  may  be  briefly  summarized  as  follows : 

Croton  Oil  in  enormous  doses  neither  purged  nor  affoctcd  the  biliary 
secretion. 

PodophyUin  very  greatly  increased  biliary  secretion,  ©specially  when 
in  such  small  doses  that  it  did  not  purge  severely. 

Alots  very  greatly  increased  biliary  accretion,  tbo  doses  tisod  not 
parging  greatly. 

Mhvbarb,  Colchicum,  Iridin,  Colocynth,  Jalap,  Sodium  Sitlplutte,  Sodium 
PhosphatCj  Horhelie  8aU,  very  greatly  increased  biliary  secretion,  at  the 
same  time  purging. 

Senna,  Taraxacum,  Seammony,  Gamboge,  Castor  Oil,  Magnesium 
Sulphate,  Anvmonium.  Chloride,  acted  very  feebly,  if  at  all,  upon  the 
liver. 

JLeptandrin,  Sodium  Chloride,  Potassium  Bicarbonate,  bad  some,  but 
not  a  powerful,  effect  on  the  Hver. 

Euont/min,  Sanguinarine,  Ipecacuanha,  exerted  a  very  powerful  in 
Bnence  on  the  secretion  of  bile,  and  did  not  pui>go. 

Calomd  had  no  effect  on  tho  biliary  soerotion,  but  when  to  it  a 
minute  proportion  of  corrosive  sublimate  was  added  tho  effect  won 
very  marked;  Corrosive  Subtimate  acted  aa  a  very  powerful  biliary 
stimulant. 

There  ia  one  objection  to  tho  oxperiraenta  of  Rutherford  and  Vignal, 
entirely  independent  of  the  method  employed ;  i.e.,  there  wore  rarely  more 
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than  two  expei-iments  with  any  one  substance,  and  in  several  metanoua 
two  oxperimenta  gave  antagonJetio  results.  It  is  vciy  possible,  indeed 
probable,  that  if  a  number  of  experiments  had  been  made  with  each 
drug,  the  variation  in  roautts  would  have  been  much  greater. 

Dr.  lless  (^Veutsch.  Arck./ar  Klin.  Med^  Bd.  xl.)  bos  made  a  »erii 
of  oxperimonU  in  regard  to  the  effoots  of  purgatives  upon  peristalsis  i 
by  introducing  into  the  duodenum,  through  a  gastric  fistula,  a  distoD* 
fiiblo  ball,  which  can  be  blown  up  by  the  long  tube  attached  to  it  so 
ae  to  fill  the  intostino,  and  noticing  the  rate  at  which  the  ball  moT«v , 
under  the  infSuenco  of  a  ponataltio  movement  With  this  apparatui.  be 
studied  the  action  of  sulphate  of  sodium,  castor  oil,  aonna,  and  crocon 
oil.  The  least  effect  upon  peristalsis  was  produced  hy  the  senna,  the 
most  by  croton  oil.  I>r.  Hess  also  states  that  wbon,  by  the  blowing  up 
of  the  ball  in  the  intestine,  sulphato  of  sodium,  castor  oil,  calomel^  sconA 
leaves,  croton  oil,  and  colocyntb  were  prevented  from  passing  into  tbo 
lower  intestine,  they  failed  to  purge,  although  when  introduced  bolow 
the  obstructing  ball  by  a  narrow  tube  running  through  it  they  at  oncfl 
cnusud  diarrhoea.  Those  cxporimonta,  if  confirmed,  would  prove  that 
the  purgatives  moniioned  must  come  in  direct  contact  with  the  lover 
part  of  the  small  intestine  to  produce  liquid  stools. 

What  is  to  be  drawn  from  these  various  facts?  ETidonUyf  I  think, 
but  one  conclusion,— that  the  experimental  evidence  at  present  dooe 
not  warrant  positive  deductions  as  to  the  effect  of  purgatives  upon  the 
biliary  secretion  of  hoalthy  dogs.  The  canine  diut  and  digestion  ara 
so  different  fVora  the  human  that  it  is  to  be  expoctod  that  mediciues 
acting  upon  the  digestive  apparatus  will  influence  dogs  differently 
from  man:  thus,  I  have  given  doses  of  olatorium  that  would  have 
killed  a  man  to  some  of  the  camivora  without  causing  the  alightost 
purging.  In  view  of  those  facte,  tho  only  fairly  doduciblo  conclosioa 
in  regard  to  tho  orperimental  ovidonco  that  has  been  brought  forward 
is,  that  it  must  bo  received  with  tho  gritateet  resorvo  or  be  onliroly  laid 
aside  when  wo  desiro  to  study  tho  question  as  to  the  cholagoguo  action 
of  romcdlos  upon  man,  and  that  our  conclusions  are  most  safely  based 
npon  clinical  evidence.* 


*  ConBrm&torr  to  tb«M  oooolu'loai.  wbinh  I  kar*  loft  u  In  lb«Mir«aUi  »dltioD,  wvUm 
rMulu  obuiasd  in  411  aUb«rato  acriei  of  ciperimniU  iB»(te  bj  PruroMnn  Prarual  »n4  BtsM 
(A«riM  St(d.  d.  I.  SuiiM  Horn.,  1698]  u|)oo  d&g«  with  ptrmftDWt  blUvr  SltvlM.  AeaofdUj 
to  tbsM  r«talt«  drugi  ta%j  b«  airuigtd  ■■  foltom : 

OutDP  I.— SabMsDOM  ftB(K«DUng  rrwtty  the  flow  of  bllt:  OU  »r  tnrponliae  and  In 
iJ«riTftUr«(,  ebloridd  of  potinlam,  bvaiosto  KOid  MUojUta  of  Mdium,  taixA,  •iLoa^mla,  bim* 

Guoor  ir—^nbttuDotflightlruid  InoouUntl;  inoroMiogbilB:  BiwrboD»t«  ftod  luIphkU 
of  •odiam,  «blorid«  of  todlnm,  Ckrlibad  salU,  propjUmin,  rbab^rh,  h/dnutte. 

Gbocp  III. — SnhitMieM  datanniniof  dlmlnatlon  of  bU«;  lodUt  of  pouuinm,  oaloMial, 
■trjobnloA. 

Okocr  IV.>-fiiibaUROH  wltbont  wAioa  Upon  tbo  iMrMioa  of  biU:  PhoaphAt*  of  iDdlRiB, 
•hlorido  of  lliblum,  oorroilro  >ubllm»t«,  ansaio,  tloobol,  «Lb*r,  gtjoufn,  qaUlaa^  imffttax 
OBlnab^  imna,  pIlocaTplna^  kairin. 
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Xc  regard  to  the  drastics,  thcro  caa  bo  Uttk  doubt  thai  almost  any 
britaot  purgative  will  to  a  greater  or  leae  extent  iacrcaao  the  escape 
of  bile,  probably  both  by  increasing  its  flow  into  the  duodenum  and  by 
sweeping  it  out  of  the  amall  intestine  befora  absorption  can  take  place. 
There  are,  however,  two  actively  purgative  aubstancea  for  which  it  ia 
cepccially  claimed  that  they  are  cholagognes. — namely,  calomel  and 
podophyllin.  The  discussion  of  the  action  of  thcae  will  bo  found  under 
their  respective  headings.* 

Dr.  Hugo  Heinrichncn  haa  found  (Schmidt's  Jaftrb.,  Bd.  ccii.  p.  214) 
that  the  excretion  of  urine  is  diminished  by  purgatives, — very  much 
BO  by  Glauber's  and  Rpaom  salta,  eilightly  by  castor  oil  and  compound 
liquorice  powder.  The  solids  of  the  urine  are  not  aenaibly  aiTectcd  by 
the  vegetable  cathartics-  Under  the  inQuenco  of  the  salines  iho  solids 
of  the  urine  arc  iDcroaeed.  Glauber's  salt  is  sold  to  be  partially  coo- 
Terted  into  an  alkaline  carbonate,  and  to  give  thereby  au  aLkaliuo  reac- 
tion to  the  unne. 

Various  divisions  of  purgative  medicines  have  been  proposed  by 
different  aulbora;  but  probably  the  most  convenient  arrangement  is 
as  follows : 

1.  Laxatives. — ^Medicines  which  simply  unload  the  bowels,  and  are 
not  able  to  cause  active  purgation,  even  when  given  in  very  largo  dosea. 

2.  Purges. — lledicines  which  purge  actively,  but  are  not  capable  of 
acting  as  poisons^  even  in  very  large  amount 

3.  HydragoQuis  (including  the  Salines),  which  produce  very  large 
watery  stools  without  mnch  irritation.  In  overdoses,  medicines  of  thia 
elflM  assume  some  of  the  characters  of  those  of  the  next. 

4.  Drastics,  which  cause  great  irritation  of  the  alimentniy  mucous 
membrane,  and  in  overdoses  are  violent  poisons. 

It  must  be  borne  in  mind  that  this  classification  is  somewhat  arti- 
Bcial ;  that  the  efTects  of  the  remedies  depend  much  upon  the  doses  in 
which  they  are  administered,  so  that  in  sufficiently  minute  quantity  a 
drastic  may  act  as  a  laxative;  and  that  the  dividing-lines  between  the 
groups  are  not  very  distinct. 

Enemata. — When  it  Is  desired  airoply  to  unload  the  lower  bowels, 
the  object  can  oflon  be  advantAgeously  attained  by  injecting  various 
mftteriats  into  the  rectum,  so  as  by  mechanical  distention,  or  by  irri- 
tating the  mucous  membrane,  to  stimulate  the  peristaltic  action.  The 
simplest,  least  irritant,  and  least  active  eiunna  lb  one  of  cold  water.  la 
cases  of  habitual  constipation,  especially  when  complicated  with  piks, 

*  In  RosralMirir'*  «ap«tiocfit>  TipoQ  dogt  It  wu  roniid  tfait  lodiiiiiD  wIio7lat«  inaMBvd  tb« 
qycniitj  ami  ilimliiiAhwI  tli*  coDiiiCeDs;  »f  tbo  \n\v;  that  turpcatiuo  hiid  a  aligbt  Btimulant 
fimrer;  whilM  Ifae  Cartsbnd  aulU  aoemeil  ratfatr  to  incrcaae  than  ilccreuae  tbo  tiiliary  Qow. 
ITflQlnl  ol1>  were  found  to  hara  &  mach  greater  [K>«er  of  iUmuIating  billat^  Keeretion  tfaut 
an;  M\mr  frnxj  or  drugs,  with  lh«  (ingle  esotiiitioB  uf  oi-gftll.  Tlila  \a  inlersrting  ia  ouujune- 
lioB  wiU  tba  txevlknt  rttulta  whlob  ue  uaartwl  to  bars  bMQ  opined  in  gnll-itotio  «ad 
abranio  hipBtio  tofpor  bjr  tba  ailiibiiiaD  of  £roia  ibre*  to  fir*  auaoM  vt  oUvo  oil  »ft«r  maali. 
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the  Injection  of  a  pint  of  cold  water  at  a  fixed  hour  dailv  oAon  acta 
moat  kindly.  The  ordinaiy  opening  injection  conaiste  of  a  pint  of  water, 
and  a  tablespoonnil,  each,  of  suit,  molasses,  and  i^oil  soap;  castor  oil  ia 
often  added  to  it,  and,  if  it  be  desired  to  make  it  very  active,  a  tear 
spoonAU  nf  oil  of  tarpontine. 

forced  enemata. — The  forced  injection  of  brge  quantitiea  of  water 
for  the  relief  of  certain  disoaaed  conditions  has  long  been  employed  ta 
an  irreguUr  way;  but  the  practice  has  become  more  common  since 
Gustav  Simon  has  proved  the  poflsibiHty  of  readily  filling  the  largo  and 
even  the  small  intestine,  by  forcing  water  into  the  rectum  and  through 
two  patients  suffering  fVom  intestinal  fistula,  the  opening  leading  in  the 
one  case  into  the  large  intestine  abont  the  junction  of  the  cecum  and 
the  ascending  colon,  in  the  other  probably  into  the  small  int«stino 
{Arckiv  /.  Klin.  Chir,  xv.).  Moslor  has  experimented  on  a  patient 
in  whom  a  finger  introduced  through  the  fistulous  opening  could  feel 
the  ileo-c^ccal  valve.  Using  a  method  to  bo  shortly  described,  ho  found 
that  in  two  minutes  fVom  the  time  water  first  enterod  the  rectum  it 
coinmonced  to  stream  from  the  orifice,  hanng  traversed  tho  whole 
length  of  tho  large  intostino  (Berlin.  Klin.  Wochenschr.,  No.  45,  1873). 

Forced  enemata  are  of  especial  value  in  intussugceptiojiy  in  which 
diseoHo  thpy  have  not  rarely  relieved  the  symptoms  at  onc«  by  m*- 
chanically  distending  and  unfolding  the  invaginatod  gut.  Dr.  Moslcr 
also  commends  them  in  hernia,  and  haA  employed  them  as  antkelminties. 
As  such  thoy  are,  of  course,  espeeinlly  useful  against  the  oryuris  ver- 
mto^fari^,  which  often  inhabits  the  whole  of  the  large  inteatioo;  but 
Dr.  Mosler  succeeded  with  them  in  removing  a  large  tape-vxtrm,  prob> 
ably  from  the  colon.  Especially  in  the  case  of  the  wtrt-twwm,  the  ver- 
mitligal  enemata  should  be  medicjited ;  and  probably  the  safest  and 
most  efficient  substance  for  this  pnrpose  is  qnawia.  I>r.  Mosler  osed  a 
tableepoonful  of  chlorine-water  to  every  pint  and  a  half  of  injection. 
In  various  catarrhal  and  other  diseases  of  the  largo  iiitcdtine.  Hosier 
commends  those  largo  enemata  as  a  means  of  cleansing  the  gat,  re- 
moving acrid  secretions  or  foreign  matters,  and  applying  local  treat- 
ment. A,  Ruhrig  (jEgwrim.  Untersuch.  ti.  d.  Physiol,  der  GaUenahson- 
derung,  Yioona,  1873)  having  found  that  intestinal  inj&ctiuns  of  water 
have  a  very  great  influence  over  tho  secretion  of  bile,  Br  Moalor  baa 
boon  led  to  try  forced  enemata  in  catairfuil  and  other  jaundiceSt  ^^^ 
scrted  good  results.  I  Lave  myself  used  in  chronic  dysentery  forced 
lemata  of  a  drachm  of  nitrate  of  silver  dissolved  in  a  half-gallon  of 
water,  with  excellent  results ;  and  the  method  is  undoubtedly  applicable 
to  the  treatment  of  acute  colitis, — cold,  chloral,  sublimate  of  bissnntbt 
or  other  agencies  or  remedies  being  used  pro  re  nata. 

In  administering  these  large  injections  a  syringe  shoold  never  be 
OBcd.  Tho  apparatus  to  be  provided  consista  of  a  rectal  tube  of  bard 
rubber,  with  a  conical  point,  holow  which  are  several  good-eizcd  opcrt 
ings ;  an  india-rubber  tube,  two  feet  and  a  half  long,  fitted  to  the  roctml 
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tube ;  and  a  fUnncl.  Tho  pfltient  should  lie  upon  bis  bock,  with  the  hlpa 
eloTattid.  Tho  tubo  being  introduced  into  the  rectum,  the  fVeo  end 
with  the  funnel  ie  raised  vertically,  and  wat^jr  poured  into  it.  When 
it  is  desired  to  force  fluid  into  tho  email  intestine,  much  depends  upon 
the  introduction  being  performed  alowly,  and  tho  patient  should  be 
placed  upon  his  knees  and  shoulders,  so  that  the  pelvis  may  bo  much 
higher  than  the  shoulder.  It  is  essential  that  the  tube  be  fitted  with 
s  cock,  or  be  pinched,  so  as  to  regulate  tho  passage  of  the  liquid.  In 
this  way  tcova  five  to  nine  pints  are  readily  injecteJ. 

Mt/podermic  Use  of  Purgatives. — The  quoetioo  as  to  the  possibility  of 
producing  purgation  by  hypodermic  medication  is  of  very  great  im- 
portance. In  1881  {Zeitsck.f.  Klin.  Med.,  M.  iv.),  Dr.  A.  Hillcr,  us  tho 
result  of  an  elaborate  invc litigation,  came  to  the  conclusion  tLnt  very 
rarely  is  the  h^Twdormic  injection  of  tho  pur^tivo  justifiable,  it 
being  usually  much  better  when  the  drug  cannot  be  given  by  the 
mouth  to  give  it  by  the  rectum.  He  found  four  subetancee  more  or 
leas  suitable  for  hypodermic  use, — namely,  aloin,  catbariinic  acid,  the 
pure  colocynthin  of  Merck,  and  citnillin  of  Merck;  all  of  these  sub- 
stances, however,  producing  much  pain  at  the  point  of  injection.  This 
investigation  has  led  to  further  study,  especially  by  Dr.  KohUtock 
(^CKariU  Annalen,  xvii,,  1892),  who  found  that,  notwithstanding  the 
consentaneous  use  of  cocaine,  all  the  drugs  commended  by  Hiller  pro* 
duce  so  much  local  irritation  as  practically  to  forbid  their  wm.  but  that 
most  excellent  results  may  be  obtained  by  administration  through  the 
rectum,  the  pai^sages  being  free  and  unaccompanied  by  pain.  Meyer 
has  found  that  the  Barbadoes  aloin  aots  ft'ei'ly  when  given  hypoder- 
mieatly.  Unfortunately,  its  Rolution  in  warm  water  is  so  unstable  that 
■when  it  ia  used  hypodcrmically  the  crystals  are  deposited  in  the  subcu- 
taneous tissues  and  act  as  violent  irritantH.  The  glycerin  solution  is 
more  permanent,  but  according  to  Meyer,  the  beet  vehicle  is  formamide,* 
The  indications  to  fulfil  which  cathartics  aro  used  are  as  follows: 
1.  To  unload  the  boioels. — It  is  not  nocessaryi  in  a  work  like  the 
prcecnt,  to  say  anything  about  the  ovil  rosulte  of  retained  fecal  matter, 
but  only  to  point  out  tho  methods  of  relief.  Before  this  can  bo  done 
to  advantage,  however,  a  summary  of  tho  causes  of  constipation  is  r^ 
quired.  Constipation  may  bo  well  divided  into  acute  and  chronic. 
Acute  or  temporary  constipation  ia  that  which  occurs  under  special, 
transient  circumstances,  as  in  convalescence  from  acute  disease,  and  in 
pregnancy.  It  is  to  bo  relieved  by  the  use  of  laxative  articles  of  diet, 
Vid,  this  not  sufficing,  by  laxatives  or  purgative  medicines.     It  should 

■  Tb«  following  formale  km  rwom mended  by  Kuhliioolk  for  roetel  hm;  Aeii.  MUiKrUnla. 
•  Mniift,  gr.  iii ;  »}.  dMt.,  gr.  ril ;  a^tr.  bicarb,  od  nnct.  alknlln.,  q.a. — ColMjntblD,  gr.  I ; 
•lootuil,  gT.  lili  glyearia,  gr.  xiL — Cilrnllin,  gr.  it;  aJouLol,  gr.  xUx;  gl^Mrlii,  gr.  lUz. — 
AUiiD,  gr.  XT ;  furmiunlde,  3"-  ^or  rootal  uk  a  loIatiDa  of  kloin  In  gl^oerin  mttj  be  inbnl- 
ttttsd.  Kohliuok  glree  lh«  futl  purgati**  doio  b;  tho  roclam  a»— klotn,  15  grains  j  uatbar- 
tlalo  Add,  ft  graini i  ooloojntbla,  U.Dl  grain;  eitrallia,  0.03  gram. 
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never  be  fbrgotten  that  acate  constipatioa  b  aometimes  due  to  nrgaaio 
ftffoctions  of  the  alimentary  canal,  Huch  a&  enlcritia  or  intussusfepttoa, 
or  18  cAUf*0(i  \>j  mechanical  obsLacloi^,  Buch  at^  a  hunl  foruigu  bixly  ur  aa 
onormons  gall-Btone.  It  is  evitlenL  that  auch  cosch  are  not  Biniplo  coo- 
atipation, — that  the  treatment  required  ia  essoutially  difTurenl  iVom  Ibat 
of  the  latter  affection,  and  is  various  according  to  the  lesion.  For  the 
diagnosis  and  treatment  of  these  disoases  the  reader  is  ruforrud  to 
worka  on  the  practice  of  medicine.  Chronic  constipation  may  be  due  to 
aedentarj'  habits  of  life ;  to  habitual  overwork,  especially  of  the  ner- 
vous system  ;  to  a  deficiency  of  intestinal  secretion  and  of  peristalsis, 
apparently  natural  to  the  individual  and  without  obvious  cause;  to 
long-continued  voluntary  habit  of  restraining  the  desire  to  go  to  stool; 
to  lead  or  other  forms  of  poisoning;  and  to  diseases  of  the  nervoos 
sjretem  producing  a  paralytic  slate  of  the  intestinal  muBCular  fibmu 
It  is  evident  that  in  the  treatment  of  theee  various  forms  of  constipa- 
tion due  regard  must  bo  paid  to  the  cause,  which  should  always,  if 
possible,  bo  removed.  There  are  also  certain  cardinal  principles  which 
apply  to  the  treatment  of  all  forms  of  chronic  constipation.  They  ars 
aa  follows : 

1.  A  voluntaty  effort  at  defecation  is  to  be  daily  made  at  a  fixed 
hour,  whether  the  desire  exists  or  not. 

'i.  ^Medicines  are  to  bo  avoided  as  far  aa  possible,  a  sustained  effort 
being  made  to  reflate  the  bowels  by  moans  of  diet. 

3.  In  very  many  cases  the  daily  use  of  ODcmnta  of  cold  water,  with 
attention  to  diet,  suffices  to  attain  the  desired  result. 

4.  If  medicines  become  necessary,  as  small  an  amount  as  will  aulBco, 
and  tbo  mildest  drugs,  are  to  bo  used.  Fm;gative8  or  laxatives  are  at 
best  merely  temporaiy  devices,  and  if  abused  in  costivenosa  increase 
the  trouble.  So  far  as  can  bo,  the  attempt  should  be  to  produce  a  pur- 
manont  tmprcesion,  an  alteration  of  tbo  intestinal  glandular  action  or 
peristalsis.  Thus,  when  atony  of  the  muscular  coat  oxistSf  strychnine, 
or,  according  to  recent  experiments  and  clinical  obaervationa,  Calabar 
bean,  may  be  employed;  if  the  hepatic  or  other  glanda  are  habitually 
torpid,  nitro-muriatic  acid  may  bo  administered. 

When  consti{>atlon  Is  attended  with  low  spirits  and  a  coated  tonguo, 
it  is  almost  always  due  to  a  deficiency  of  secretion,  and  may  ho  looked 
upon  as  a  form  of  dyspepsia:  in  such  casee  nitro-muriatic  actd  is  espe- 
cially valuable,  but  somotimea  a  mild  mercurial  course  socma  ahnost 
imperative. 

A  second  use  of  cathartics  under  the  present  indication  \%  to  remove 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodioa,  acrid 
discharges,  etc.  For  these  purposes  a  brisk,  quickly -acting  pui^tiva 
is  generally  beat. 

2.  To  deplete. — On  account  of  the  largo  serous  flow  which  they  pro- 
dune,  the  hydragogue  cathartics  when  fVeely  exhibited  cauitc  a  vonr 
derided  general  depletion. 


IxKsal  depletion  by  meane  of  cathartics  ifi  called  for  in  congestion  of 
the  portal  circulation,  an  well  na  id  dysfintert/  and  other  acute  int^sliiial 
inflammationH.  Under  the  first  of  those  conditionB  may,  wo  tlittik,  be 
inoludod  witfaont  Tiolenoe  oaaea  of  the  ao-called  "  torpidity  of  the  iiver,** 
which  will  be  discussed  in  the  article  upon  calomel.  In  oouto  intestinal 
inflfimmatioRs  the  BatinoH  are  to  be  preferred  when  depletion  is  de- 
sired, as  they  produce  very  large  serous  discharges  and  are  not  at  all 
irritant. 

3.  To  promote  absorption. — By  emptying  the  blood-vessels  the  ca- 
thartics favor  the  absorption  of  the  exuded  fluid  in  general  dropsy. 
For  this  purpose  the  hydragoguea,  and  especially  elaterium,  are  the 
best  pQi^tives.  The  production  of  catharsis  is  the  surest  muthod  of 
relief  In  general  dropsy,  also  in  ascites  ;  in  other  forms  of  local  effusion 
its  effouts  are  less  marked.  As,  however,  purgation  is  the  most  ex- 
hausting of  all  the  plans  employed  for  the  oura  of  dropsy,  duo  regard 
muBt  always  bo  had  to  tho  strength  of  tho  pationt.  It  is  fVcquently 
ncc«e6ary  actively  to  support  or  oven  to  stimulat*  while  it  is  being 
carried  out. 

4.  To  revuhe. — The  long  tract  of  tho  alimentary  canal  affords  a 
groat  extent  of  surface  upon  which  to  prnctiBO  revulsion  in  certain 
brain-diseasoa,  as  in  mania  and  rboumatic  or  gouty  irritation  of  the 
cerebrum.  In  hyperemia  of  tho  brain,  purgatives  do  good  by  depleting 
as  well  aa  by  acting  aa  revulsives.    Tho  drastics  should  bo  preferred. 

6.  To  eliminate. — It  cannot  bo  doubted  that  the  use  of  purgatives  in 
such  diaeasos  as  fevers  and  cholera,  with  the  idea  of  eliminattEig  some 
materies  morbi,  rests  simply  upon  a  crude,  unproved,  and  probably  false 
pathology.  In  rheumatic  diiean  and  in  gout  it  is  moro  probablo  that 
they  do  good  to  this  way,  although  it  is  by  no  means  certain  that  tho 
advantage  derived  fVom  tboir  use  is  not  simply  duo  to  depletion.  In 
caves  of  retained  renal  secretion,  tho  evidence  is  vory  decided  that  they 
do  aid  in  separating  the  products  of  rotrogrado  raotamorphosis  fVom 
the  blood. 

6.  To  infiuenet  the  pelvic  circulation. — The  only  purgative  used  for 
this  purpose  is  aloes,  in  the  article  upon  which  all  that  is  neoeasary 
will  be  said  upon  the  subject. 


LAXATIVES. 
As  has  been  already  stated,  constipation  should  always,  when  poa- 
flihic,  bo  overcome  by  laxative  food.  There  are  two  qualities  by  virtue 
of  which  food  is  laxative.  Chief  of  these  is  bulk.  All  aliment  which 
contains  a  largo  amount  of  Innutritious  matorial  affords  a  large  re- 
siduum, which,  by  distending  the  intestine,  stimulates  periHtaleis.  Con- 
trariwiso,  articles  of  diet  which  are  highly  nutritious  and  afford  but 
little  residuum  are  constipating.  This  holds  good,  more  or  lens  strictly, 
among  tho  lower  animals.    Thus,  the  flesh-eating  eamivora  aro  habitu- 
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ally  constipated,  the  grass-eating  faerbivora  very  generally  lax.  Owing 
to  ilt(  containing  so  little  of  the  innutritiotia  portion  of  the  grain,  the 
fineet  white  flour  iarors  a  costive  habit,  while  the  "cracked  wheat,"  in 
which  the  whole  grain  is  eaten,  ia  laxative, — as  to  a  still  greater  degree 
is  bran,  which  is  composed  almost  wholl}-  of  the  husk  of  the  wheat, 
the  least  nutritious  portion  of  it,  and  therefore  leaves  a  large  rewduum 
after  digeetion.  Cracked  wheat  is  boiled  into  a  sort  of  jelly-like  maas, 
and  eaten  with  cream  and  sugar,  while  bran  is  taken  in  the  form  of 
bran  bread,  bran  crackers,  or  bi-an  mash.  Unbolted  flour,  containing 
the  whole  of  the  grain,  is  about  equal  to  cracked  wheat,  and  is  often 
mode  into  bread.  Indian  meal,  in  the  form  of  cakes  or  of  mush,  is 
highly  nutritious,  and  somewhat  laxative;  oatmeai  is  decidedly  laxa- 
tive, scarcely  so  much  eo  as  bran,  but  much  more  nutritious.  When  it 
agreee  with  the  stomach,  and  is  easily  digested,  it  is  probably  the  bosl 
of  all  these  laxative  articles  of  food.  Aa  the  oats  produced  in  sontbom 
climates  are  very  inferior,  ciire  should  bo  taken  to  procure  oatmeal 
manufactured  from  Northern  grain.  It  should  be  thoroughly  cooked, 
and  is  beat  eaten  in  the  form  of  a  thick  porridge.  In  dyspepsia  all  of 
these  articles  sometimes  disagree  with  the  stomach  and  cannot  be  uaod. 

Some  dietary  articles  seemingly  posaeea  dynamic  laxative  powora, — 
I.e.,  Ihoy  exert  a  direct  action  which  is  not  mechanical,  but  ts  similar 
to,  aUhough  far  leas  active  than,  that  of  the  true  pui^tivea  They 
intensify  the  intestinal  action.  Chief  among  substances  of  this  daa 
are  molasises  {Syrupus  FusmSf  U.S.),  and  its  congener,  broitn  sugar; 
white  sugar  {Saccharum^  U.S.)  probably  does  not  share  thene  laxative 
powers ;  sugar  of  milk  (SaccAartim  LadiSy  U.S.)  ia  probably  also  nearly 
inert.  Of  course,  great  care  is  usually  necessary  in  taking  advantage 
of  the  laxative  virtue  of  molasses,  on  account  of  the  danger  of  pro- 
ducing fermentation  and  acidity  in  the  primte  via.  An  obvioos  d»- 
dnction,  however,  is  to  encourage  the  use  of  brown  inatead  of  white 
■ugar  in  those  of  constipated  habit 

There  are  certain  foods  which  combine  the  two  methods  of  action 
spoken  of  Chief  among  those  ure  the  fresh  acidulous  fruits — ench  aa 
apples,  pears,  etc. — and  the  dried  fruits.  Of  the  latter,  the  fig  (fViu, 
U.S.)  is  one  of  the  most  palatable,  and,  owing  probably  to  the  gnat 
number  of  small  secsJA  which  it  contains,  ia  the  most  efficient.  Prunes 
are  nearly  as  agreeable  as  tigs.  To  a  limited  extent  the  finest  varieties 
of  thorn  may  bo  eaten  raw;  but  thoy  are  eepecially  to  be  recommended 
stewed.  When  it  is  necessary,  a  pinch  of  senua-leaves  may  be  cooked 
with  them,  and,  if  it  be  not  made  too  large,  increases  the  activity  of 
the  dessert  without  atTectlng  its  flavor. 

Among  constipating  arliclea  of  diet,  it  is  only  nooessaiy  to  oaO 
attention  to  milk  aa  one  of  the  meet  decided  of  the  olaas. 

The  laxative  remedies  of  the  United  States  Pbarmneopceia  are  h 
follows : 


CATBARTICS. 
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TAMARINDtrS— TAMARINDS.     U.S. 

The  preBerv6d  pulp  of  tho  fruit  of  Tainarindus  Indica,  a  large  tiBB, 
natiTe  of  the  Eoat  and  Woat  Indies.  Tho  fhiit  ia  a  broad,  compressed 
pod,  usually  i>om  four  to  six  luchoa  long,  8oniciwhii.t  ciir\-tid,  with  an  ex> 
tenor  brown  hard  rind.  It  contains  neoda  encloaud  iu  ccWi  formed  of  a 
tough  membi'ano,  between  which  and  the  rind  id  an  acid  pulp,  the  mcdi- 
cuuU  part  of  thu  fhiit.  Tamarinds  are  preserved  for  market  by  stripping 
off  tho  outer  rind,  packing  tho  inner  portion  in  layers,  aud  puuring  on 
boiling  syrup.  lo  liie  market  thoy  are  offered  a»  adhettive  musses  com- 
posed of  pulp,  membranes,  strings,  and  seeds,  and  having  a  sweet  acidu- 
lous taste.  They  contain  a  good  deal  of  citric  acid,  much  leas  tartorio 
acid,  and  a  Hltle  titatic  acid.  Thoy  are  used  chiefly  in  making  refrigerant 
acidulous  drinks  for  fever,  and  in  convuleHcence  as  u  laxative  article 
of  diet,  half  an  ounce  to  an  ounce  or  more  being  eaten  like  preserves. 
They  enter  into  tho  officinal  confection  of  senna. 

MANNA-MANNA.    U.S. 

An  exudation  of  the  European  ash,  Fraxinus  Omus,  chiefly  pro- 
dnoed  in  Sicily  and  Calabria.  There  are  three  variotiea  of  it.  Tho 
hwt,/l<Uce  maana,  occurs  in  unequal,  rough,  atalactite-Uko  pieces  with  a 
crystalline  or  granular  fracture,  and  is  obtained  in  tho  hottest  and  dry- 
H  est  weather  in  July  and  August,  The  next  quality,  manna  in  forts, 
consists  of  pieces  of  flake  manna,  mixed  with  a  soft  brownish  mntt«r: 
it  is  obtained  in  September.  Fat  rnanna^  a  soft  viscous  mass,  which 
exudes  during  the  wet  weather  in  the  latter  part  of  October  and  lo 
November,  is  tho  least  valuable  variety.  Manna  has  a  slight  odor,  a 
sweet,  mawkish  taste,  and  should  contain  from  forty  to  eighty  per 
cent,  of  tho  saccharine,  active,  crystalline  principle  Mannite,  which 
diSbrs  jVom  ordinary  sugar  in  not  containing  equal  parts  of  hydrogen 
and  oxygon,  and  is  tboroforo  not  readily  convertible  into  grape  sugar 
or  ita  derivative,  alcohol. 

Tbb&apedtics. — Manna  is  a  gentle  laxative  in  large  dosea,  some- 
timos  causing  flatulence  and  pain.  It  is  rarely  used  by  itself,  but  ia 
added  to  infusions  of  rooro  powerful  purgatives,  lo  cover  their  taste 
and  aid  in  their  effects.  The  laxative  dose  for  an  adult  is  half  an  ounce 
to  two  ounces ;  for  a  child,  one  to  four  drachma  in  an  aromatic  infusion. 

Cassia  Fistcla.  U.S. — Purging  Cassia  is  the  pulp  of  a  hard,  black- 
tab,  cylindrical  pod  from  one  to  two  feet  in  length  and  about  an  inch 
in  diameter,  having  on  one  side  a  single  and  on  the  other  a  double 
dark  band,  running  tho  whole  length  of  the  pod,  and  marking  the 
positions  whore  its  valves  are  united.  The  pods  are  produced  by  a 
largo  tree,  Cassia  Fistula,  a  native  of  Egypt  and  India.  The  dark, 
sweetish,  acidnlons,  officinal  pulp  may  be  used  a«  a  laxative  in  dosea 
of  half  an  ounce,  but  is  apt  to  cause  griping.  It  enters  into  (he  offi- 
cinal confection  of  senna. 
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FnANcrLA,  tJ.S. — The  bark  of  RhiiinDiiH  frangula,  one  of  the  buck- 
tboms  of  Europe,  is  considerably  used  abroad  as  a  laxalivo,  and  con- 
tains a  crystalline  principlo,  FranguUn,  beHideu  glucoHides,  of  which 
Emodin  is  also  foond  in  rhubarb;  a  flnid  extract  [Extradum  FrangMlmt 
Fluidum,  U.S.)  is  official. — dtme,  ten  to  twenty  minima.  In  this  coaa- 
try  it  is  employed  very  mroty,  but  the  bark  of  Hliamnus  purahiana,  or 
California  buckthorn,  is  very  larj^ely  used  under  the  uanio  of  Cniteara 
StigraiUi.  It  probably  contains  principles  either  identical  with  or  allieii 
to  those  found  in  the  European  bark.  In  many  cases  its  Jiuid  extract 
{£xtractum  ItJiamni  Pijr»hianix  Ftuidum,  U.S.)  acts  most  happily  as 
laxative  in  fuibitual  comtiptition,  although  sumetimee  il  causes  gnpiog' 
pains  and  irritation  of  the  mnoous  membrane.  The  best  results  are 
usualiy  to  be  obtained  by  giving  tVom  ten  to  fifteen  drops  of  the  fluid 
extract  ono  or  two  hours  after  meals;  rarely  half  a  fluidrachm  given 
at  bcdtimo  eooms  to  suit  better  an  individual  caao. 


EcoxTHUs,  U.S.,  or  Wahoo^  the  bark  of  Euonjouus  atropurparcua, 
was  found  by  Noel  Paton  {Brit  Med.  Journ.,  1SS6.  i.),  when  given  to 
dogs  in  small  dose,  to  increase  greally  the  elimination  of  urea  and  uric 
acids,  and  by  Professor  liutherford  to  be  in  large  dose  an  active  chola< 
gogiie  in  dogs.  In  man  ita  effects  are  of^en  most  happy  in  case*  of , 
habitual  constipatioti  and  hepatic  torpor.  It  acta  very  slowly  and  purges ' 
only  moderately.  The  dose  of  the  fluid  extract  is  a  dessert-  to  a  tab)«- 
spoonful ;  of  ita  rosinoid  extract,  eitonj/min  (the  best  preparation),  two 
to  four  grains :  in  cases  of  dyspepsia  it  may  be  repeated  with  good  resnlli 
two  or  throe  times  a  week. 


MAGNESIA— LIGHT  MAGNESIA.     U.S. 
MAGNESIA    PONDEROSA— HEAVY   MAGNESIA. 


U.S. 


The  heavy  and  the  fifjht  magnesia  differ  only  in  their  physical  charao* 
tars,  the  particles  being  differently  aggregated.  Magnesium  atrtxmai^ 
(Magiiesii  CarbonaSy  U.S.)  is  manufactured  by  precipitating  a  Bolut 
of  magnesium  sulphate  by  ono  of  sodium  carbonate.  If  the  two  aolo*^ 
tions  be  concentrated,  the  dense  or  heavy  carbonate  will  fall ;  on  the 
other  hand,  if  the  solutions  be  dilute,  the  precipitate  will  be  a  ligbi 
carboimto.  Heavy  magnesia  is  obtained  by  calcining  a  heavy  carbfv. 
Dale;  light  magneeia,  by  using  a  light  carbonate.  All  of  those  snl 
stances  arc  of  a  milk-wbito  color,  and  occur  in  powder ;  the  earbonalcfl 
sometimes  in  very  light  cubical  blocks.  They  are  all  pmctically  in- 
soluble in  water,  fz-eely  soluble  in  dilute  acid,  and  in  tbe  preaonca  of 
acids  they  all  act  as  alkalies. 

TBeaAPEmcs .^Magnesia  and  its  carbonate  act  in  the  same  manner 
upon  tbe  human  economy,  being  both  antacid  and  laxative.  For  their 
purgative  powers  they  are  probably  dependent  upon  the  preeence  of 
acids  in  the  primre  via>,  and  hence  their  effcota  vat7.  They  are  aome- 
times  takon  aa  habitual  laxatives  by  persons  suffering  fVom  acid  dg»- 
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pepsia;  but,  as  they  are  said  at  timeAtoaccnmalate  in  tho  intestines  and 
to  do  harm  mechanically,  this  nso  of  them  shonld  be  disconntonanced. 
They  are  very  IVequently  employed  in  conjunction  with  Rpstim  Rait, 
senna,  or  other  of  tho  more  powerHil  purgatives,  on  account  of  their 
antacid  properties.  Thoir  chief  use  is  in  acute  eund  dyspepsia,  in  tick 
headache,  in  somo  fonua  of  diarrhoea  with  excesflivc  acidity  iu  children, 
ia  gout^  rheumatisTn,  and  in  vanoua  cutaneous  affections, — wborcvor,  in  a 
word,  a  Iaxati?o  antacid  is  indicated. 

Aduinistkation. — The  dose  of  tho  carbonate  is,  for  a  child  a  year 
old,  from  five  to  twenty-five  grains,  according  to  tho  ofTcet  doairod  ;  for 
an  adult,  half  a  drachju  to  half  an  ounce;  that  of  the  magnesia  le  about 
ooe-fiftb  less. 

BULPHUK. 

Sulphur  is  official  in  three  forms :  Sclphub  Sublihatuu,  or  Sub- 
limed Sulphur;  SuLPncR  Lorrx,  or  Wiuhcd  Sulphur;  and  SuLrnPR 
F&sciPiTATUM,  or  Precipitated  Suiphur.  The  first  of  those  is  made  by 
subliming  sulphur  into  cool  chambers,  and  always  contains  some  sul- 
phuric acid,  generated  during  tho  process.  When  fVeed  from  the  acid 
by  washing  with  warm  water  and  ammonia,  it  constitutes  the  washed 
suJphur.  Tho  U.S.  Pharmacopoeia  directs  tho  procipitatod  sulphur  to 
bo  prepared  by  boHin;;  limo  and  sulphur  together,  so  as  to  form  calcium 
sulphide,  and  precipitating  this  witli  hydrochloric  acid. 

Tho  Bubltmod  and  tho  washed  sulphur  occur  as  sulphur-yellow,  crya- 
tallino  powders;  the  precipitated  as  a  whitish  powder,  whose  particles 
are  oflon  cohoront  into  friable  lumps.  For  an  account  of  the  various  allo- 
tropic  forms  of  sulphur,  and  its  chomioai  properties,  the  reader  is  rofoiTod 
to  works  on  chomislry.  It  is  insoluble  in  water,  but  soluble  in  alkaline 
eolations,  in  alcohol,  tho  fixed  and  volatile  oils,  chloroform,  other,  etc. 

Physiological  Action. — When  applied  lot-ally,  sulphur  is  almost 
without  influence.  Taken  internally,  it  is  dissolvod  to  somo  extent  in 
the  alkaline  intestinal  juices  and  absorbed.  It  has  boon  dotcctod  in 
the  milk,  sweat,  urine,  and  even  in  the  breath.  It  would  appear  to 
suffer  oxidation  in  tho  system  ;  at  \aaal  its  ingestion  is  followed  by  lu- 
crease  of  the  urinary  sulphuric  acid  (Regensburger,  Centralbl.  /.  Med. 
Wissen.,  1877,  323).  When  in  suSlctent  quantity,  sulphur  acts  as  a 
mild  laxative,  producing  soft,  semi-liquid,  feculent,  stools,  accompanied 
jrencrally  with  much  ofiensive  flatus  of  uulphurotted  hydrogen.  It  ia 
affirmed  that  in  some  instauces  the  latter  gas  has  been  so  freely  gen- 
erated and  absorbed  aa  to  cause  systemic  polsonmg.  Cases  have  also 
been  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritant 
poison ;  but  this,  without  doubt,  has  been  owing  to  their  containing  a 
Urge  quantity  of  sulphuric  acid.  Its  continaed  use  has  probably  somo 
effect  upon  nutrition  ;  the  secretions  generally  are  slightly  increased, 
and  some  have  ailirmed  that  the  temperature  ia  aomewhat  elevated ; 
but  the  truth  of  this  is  certainly  very  doubtful.    The  results  of  clinical 
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ezperienco  indicate  that  It  has  an  ospcctal  tendency  to  act  tipon  the 
skin  and  mucous  membranes. 

TnERAPEUTica— Aaan  habitual  laxative,  sulphur  has  been  used  with 
anaertod  advantage  in  caso«  of  hemorrhoids  and  of  chronic  rhewnatism. 
In  Bubje^^  of  the  Latter  disease  !t  is  claimed  that  !t  exerts  a  benofictal 
alteratiTe  influence,  rtpeciully  in  sciatica  and  iu  lumbago  and  other 
Tarietios  of  muscular  rheumafism.  It  hjis  also  been  employed  ms  an 
alterative  in  rarious  uutaneouu  uffuctiuns ;  and  in  the  fonn  of  natural 
Bulphur-walers,  used  externally  and  internally,  there  is  much  t«8timony 
as  to  its  value  in  both  rhuumutiu  and  jiliin-diseases.  It  is  alHrmcd  by 
Dr.  Doit  {Gas.  des  ffopitaux,  Oct.  24,  1885)  that  the  natural  sulphur 
waters  are  of  very  great  value  in  the  treatment  of  chronic  syphSis, 
they  undoubtedly  are  iu  chronic  gout  and  rheumatism.  They  may  be 
Bubstitutod  by  the  artificial  sulphur-water  described  under  the  Iteading 
of  £!xpectorante.  Sulphur  is  very  largely  used  as  a  parasitioide  in 
cases  of  iteh.  Dr.  Tilbury  Fox  recommends  its  application  in  the  fol- 
lowing manner.  Ho  says,  "  I  have  applied  to  all  papuies  and  vaudet 
the  following  ointment:  sulphur,  half  a  drachm;  ammonio^chlorida 
of  mercury,  four  grains;  creasote,  four  drops;  oil  of  chamomile,  ten 
drops;  and  an  ounce  of  lard.  This  is  rubbed  in  night  and  morning  for 
three  days,  especially  to  the  interdigits  and  wrists;  the  same  shirt  is 
kept  on  till  the  third  day^  when  it  is  changed  and  a  warm  bath  given. 
The  use  of  the  parasiticide  for  two  or  three  days  should  be  followed 
by  a  good  washing  and  the  discontinuance  of  the  remedy  for  a  night. 
If  the  patient  bo  not  troubled  with  itching  during  the  night,  we  may 
conclude  that  the  acari  are  killed,  and  all  we  need  to  do  is  to  guanl 
against  the  hatching-out  of  ^esh  acart  by  the  light  application  of  oar 
parasitieido  once  a  day  to  any  'pimply*  or  itchy  place  for  a  few  days 
longer,  taking  care  that  the  foul  clothes  are  well  heated  or  scalded. 
*  Not  too  strong  and  not  too  long,'  is  my  rule  in  the  use  of  remedies  for 
scabies.  The  occurrence  of  red,  rough,  erythematous  patches  is  a  sign 
that  the  remedy  itself  is  creating  a  disease." 

AoMiNiSTRATioN.^^ulphur  is  generally  given  in  powder,  mixod  with 
syrup  or  molasses.     Dose,  as  an  alterative,  ton  to  twenty  graina 
tiinoa  a  day;  as  a  laxative,  one  to  three  drachms  at  bedtime. 


PcTAssA  SuLPHraATA,  U.S. — Sidphurattd  Potassa  is  prepared  by 
beating  together  sulphur  and  potassium  carbonate.  It  occurs  in  liver, 
brown  fragments,  which  form  an  orange-yellow  solution  in  water.  Its 
taste  is  acrid,  alkaline,  and  very  disagreeable.  When  moistened,  it 
feebly  emits  the  odor  of  hydrogen  sulphide. 

Locally  applied,  the  sulphuret  of  potassium  is  a  very  decided  irri- 
tant. Taken  in  largo  quantities,  it  is  a  violent  corrosive  poison,  and 
said  to  have  produced  fatal  gastro- intestinal  inflammation.  In  medicine 
it  has  until  within  a  very  short  time  been  employed  only  externally. 
It  has  been  used  as  a  stimulating  ointment  (3as  to  Jj)  in  various  akin- 
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afrections,  and  is  also  used  for  the  formation  of  suIphur-bnthB,  the 
Btran^h  of  which  should  varj,  according  to  tho  roquirements  of  Bpooial 
euoa,  ftvm  two  to  six  ouncos  of  tho  drug  in  thirty  gallons  of  water. 
They  should  be  taken  wami,  tbo  patient  roiiialning  in  fi*om  twenty 
minutes  to  two  houm,  and  arc  said  to  cause  a  general  exc-it«meDt, 
amounting'  in  some  sosceptible  porsona  to  high  fever.  When  employed 
strong,  they  uumetinicd  occasiun  a  papular  ei-uptian.  They  have  boen 
umU  iu  chronic  TheumiUism  and  in  variuuii  scalif  skin-dUeases. 

Calx  SirLPBuaATA.  U.S.  Sulphurated  Lime. — In  tho  Lancet  for 
February,  1874,  Dr.  Sydney  Ringer  recommended  in  the  moat  laudatory 
mauner  calcium  sulphide  in  frequently-repeated  doses  of  a  tenth  of  a 
grain  iu  huils  when  they  appear  in  Buccessive  crops,  and  in  varioon  scrof' 
vhus  and  other  unhealthy  sores,  Buch  aa  occur  especially  in  children, 
also  in  scrofulous  glandular  enlargemcnU.  Tho  value  of  the  remedy  has 
been  confirmed  by  Duhring  and  others;  it  is  oft«Q  given  in  half-grain 
doees.  The  Calx  Sulphui-ata  of  the  Pharmacopoeia  contains  not  more 
than  thirty  six  per  cent,  of  pure  calcium  sulphide,  but  is  tho  commeroiat 
article  known  by  that  name. 


PITRQES. 

OLEUM  RICmi-OASTOR  OIL.    U.S. 

A  fixed,  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from  the 
seeds  of  Kiclnus  communis  by  expression.  The  seeds  are  slightly 
warmed  before  being  put  under  pressure,  so  as  to  liquefy  their  con- 
tained oil;  and  the  crude  Oil  obtained  iVum  them  is  boiled  with  a  small 
amount  of  water,  so  as  to  coagulate  its  albuminous  iuipurities.  Tho 
oil  was  formerly  manuiactured  by  moans  of  alcohol,  also  by  healing 
the  seeds  or  by  boiling  them  in  wator,  and  several  varieties  of  it  ex- 
isted ;  but  these  are  no  lunger  in  tho  market.  Castor  oil  is  remarkable 
for  being  solnble  not  only  in  ether,  bat  also  in  alcohol  The  eattor-oit 
seeds,  or  beans,  as  they  are  commonly  called,  contain  an  aorid  fixed 
principle,  Ricin,  which  makes  them  exceedingly  poisonous.* 

Phtbiolooicju.  Errson. — Castor  oil  acts  upon  the  human  organinm 
aa  a  mild  but  decided  pax;gative,  producing  oopioos  finid  f«cal  disc-bai^e«» 
and  in  overdoeee  sometimes  vomiting,  and  always  purging  freely. 
There  has  been  mnch  doubt  aa  to  what  is  the  purgative  principle  of 
castor  oil.  The  castor-oil  seed  contains  ruria,  a  phytalbumose  which 
is  Bueh  a  violent  irritant  to  the  alimentary  eaoal  that  three  seeds  bavo 
produced  t*atal  goj^trxventeritis.  It  is,  however,  improbable  that  the 
mild  purgative  properties  of  caator  oil  depend  upon  the  presence  of 
even  a  small  quantity  of  ricin.    The  bulk  of  the  castor  oil  is  run'no^an. 
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a  glyceride  of  rieinoleic  acid.  Ifany  years  ago,  Buchheim  affirmed  that 
the  peculiar  fnt  acid  of  tho  oil  waa  its  active  principle,  and  the  recoot 
reeearchea  of  H.  Meyer  {Arch.f,  Exper.  Pathol.  «.  Pharm.,  atxviii.,  1890) 
indicate  that  the  acttvitiea  of  the  oil  really  are  dependent  upon  the  pres- 
ence of  ricinoloio  acid.  That  the  oil  or  its  active  principle  is  absorbed 
IB  proved  by  analogy,  and  by  the  facta  that  in  children  it  Bometimea 
purges  when  rubbed  upon  the  skin  of  the  abdomen  (Canvane,  quoted 
by  Still^),  and  that  when  taken  into  the  stomach  it  has  beon  known  to 
exude  from  the  akin  (Ward's  case,  London  Med.  Qax.^  vol.  x.  p.  377). 
Id  regard  to  it^  existence  in  tho  stools,  the  lei>tiraony  ie  conflictii]^. 
Thus,  Bucbuiiu  (  Virchxiwn  ArcfUv.  Bd.  xiL),  although  he  submitted  the 
passages  produced  by  it  to  careful  chemical  manipulation,  failed  to 
detect  it  or  any  of  iU  derivatives  in  them;  but  Bird  (quoted  by  Still^) 
and  other  observers  affirm  that  it  can  be  seen  by  the  eye  in  the  dejecta, 
either  ns  oil  or  in  the  fona  of  caseous  flakes.  According  to  the  ozperi* 
ment  (quoted  by  Stills)  of  Hale  upon  himself,  half  uu  ounce  of  castor 
oil  injected  into  a  vein  produces  malaiae,  nausea,  faintness,  anjciety,  and 
general  dulucss  and  dcprea±iioD,  without  purging. 

TuEiU-PEUTiCB. — Ou  accouut  of  the  mildness  of  lis  action  and  the 
especial  property  which  it  uppeuni  to  have  of  soothing  an  irritated 
bowel,  cuiitur  oil  is  constantly  employed  whenever  It  is  desii'ed  simply 
to  evacuate  the  intestinal  cauul ;  nut  so  much,  however,  in  cfironic  con- 
stipation  as  when  a  temporary  action  is  alone  required.  In  various  la- 
flammatory  or  Irritalive  afieclloua  of  the  alimentary  caual,  castor  oil  la 
of  the  greatest  service,  partly,  no  doubt,  by  removing  acrid  irrilauug 
socrattous  or  foreign  materiuU,  such  as  undigested  food,  aud  partly  by 
causing  a  depletion  of  the  congested  vessels,  but  also  apparvutly  by 
virtue  of  an  almost  speciiiu  power,  wbicli  renders  it  the  most  satisfao- 
tory  cathartic  lu  theso  cases.  This  is  especially  seen  ia  tho  acutu  dur* 
rha-as  and  uvea  in  the  chronic  enteritis  of  cliildruiij  but  also  holda  good 
in  the  diarrhaas  and  dyicnteries  of  adult«. 

Within  the  last  few  yeara  a  good  deal  bos  boon  written  in  regard  to 
the  use  of  tho  leaves  of  the  castor-oil  plaut  as  a  ffalactago^ue^  and  su£B- 
oient  evidence  has  been  brought  forward  to  render  them  worthy  of 
some  confidence.  A  poultice  made  of  the  fresh  leaves  should  be  appUtMj 
to  the  breasts,  and  a  teaspoouibl  of  a  Outd  extracts,  prepared  from  the 
same,  should  be  exhibited  three  or  four  limes  a  day. 

AuMiMsTaATiON. — Castor  oil  is  very  repulsive  to  the  paUt«,  ao  mnob 
so  as  to  uauseate,  or  even  vomit,  by  its  taste,  some  susceptible  individ- 
uals. It  has  been  the  habit  to  administer  it  in  emulsion  with  a  strung 
mint-water,  or  to  give  it  in  the  froth  of  porter  or  iu  a  cup  of  hot  coffee  i 
bat  by  Ikr  the  best  plan  is  to  mix  it  with  an  equal  part  of  glycerin  and 
to  add  two  or  three  drops  of  the  oil  of  cianamon  or  of  gaultharia  tu 
each  doso.  The  substances  do  not  stay  mixed,  but  separate  on  standing : 
when  used,  they  may  bo  made  temporarily  to  reoombine  by  shaking  the 
bottle.    As  glycerin  has  fooble  laxative  power,  an  ounce  of  this  mixtura 
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repro8«nt0  a  littlft  more  than  half  an  ounce  of  the  oU.  It  should  be 
taken  directly  out  of  the  spoon.  The  full  purgative  dose  of  the  oil  is 
half  AD  ounce  to  ac  ounce  for  an  adults  for  an  infant  a  year  old,  one 
to  two  teaspoonfuls.  In  dyBentery  it  is  sometimes  advantageous  to 
^ve  the  drug  in  small  dose  every  throe  hours  until  a  decided  purga- 
tive operation  is  induced. 

ToxicoLOOT. — Although  castor  oil  is  harmless,  the  beans  contain  ou 
acrid  principle  which  renders  them  exceedingly  poisonous,  three  of 
them  having  sufficed  to  destroy  the  life  of  a  man  {Med.  Times  and 
Gar.,  May,  18G1).  The  symptoms  do  not  usually  corae  on  until  from  two 
to  five  hours  after  the  ingestion  of  the  poison,  when  severe  abdominal 
pain  is  felt,  accompanied  by  violent  vomiting  and  by  pui^ing,  which 
after  a  time  may  become  bloody,  and  soon  ushers  in  a  stag©  of  collapse, 
with  or  without  severe  muscular  cramps,  with  cold  sweating  akin,  con- 
trarted  features,  thirst,  restlessness,  small  rapid  pulse,  and  sometimes 
the  general  appearance  of  Asiatic  cholera.  Afler  death,  intense  redness 
and  even  abrasion  of  the  stomach  and  of  the  small  intestine  are  found. 
The  treatment  should  consist  in  the  evacuation  of  the  stomach  and 
bowels  by  mild  emetics,  such  as  ipecacuanha  and  warm  water,  and  by 
mild  cathartics,  such  as  castor  oil,  provided  nature  has  not  already 
sufficiently  fulfilled  the  indications,  and  in  the  tree  use  of  opium  and 
demulcent  drinks,  the  early  external  application  of  leeches  and  of 
emollient  poultices,  and  the  swallowing  of  small  pieces  of  ice :  in  other 
words,  the  treatment,  after  evacuaUon,  should  be  that  of  acute  gastm- 
esteritia. 

HYDRARQYBUM.    U.S. 

The  only  preparations  of  mercury  which  are  used  aa  purgatives  are 
ealomei  and  blue  mass.  Of  those  the  first  is  by  fur  the  more  active,  and 
indedd  is  the  only  one  which  can  be  relied  upon  to  purge,  since  the 
pilul®  hydrargyri  very  froquontly  will,  if  given  by  themselves,  fail  to 
induce  liquid  stools. 

The  chief  interest  io  the  porgativo  action  of  mercurials  centres  in 
the  question  as  to  their  influence  upon  the  liver.  The  evidence  at 
present  dcrivublo  from  oxporimcnts  upcu  the  lower  animals  has  already 
been  discussed,  and  the  decision  arrived  at  that  it  must  be  rojcctod.* 

Wlien  calomel  is  giveu  to  a  healthy  man  in  moderate  purgative 
doeea,  green  liquid  stools  ore  produced,  which,  after  larger  doses,  are 
replacod  by  brown  passages.  The  color  of  these  passages  has  always 
been  supposed  by  clinicians  to  bo  due  to  the  presence  of  bile;  but  re- 
cently it  has  been  affirmed  that  the  green  tint  is  owing  to  a  componnd 
of  the  mercury  itself.  Although  no  chemical  proof  of  the  prosonco  of 
the  metal  or  its  salt  has,  that  1  am  aware  of,  boon  fumiahod,  yet  it  can 
scarcely  bo  doubted  that  mercury  is  present  in  the  first  passages  pro- 


>  For  a  T«T7  «l»bona«  roriev  at  tlia  elinuaU  anilaDOi^  m*  Dr.  ThomM  B.  FrkMr*!  paptr 
IB  the  Edimh.  M*d.  Jomm.y  Apr<t,  1B7L 
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duccd  by  calomol.  Tho  question,  evidently,  la  not,  Is  mercnry  ever 
present  in  the  green  Btools?  but)  la  it  always  present?  or,  in  oUier 
words,  Is  it  an  integrant  portion  of  them?  Tho  evidence  is  not  bo 
abundant  upon  this  point  as  is  dofurablc,  yet  seems  sufficient  to  Aimish 
a  negative  anawor  to  the  loat  question.  Simon  {Animal  Chemistry, 
Sydenham  Soc.  Transl.,  vol.  ii.  p.  36G)  aad  Golding  Bird  (Xontfon  Med, 
Gas.,  1845,  p.  801),  in  c&rofiil  analyses,  both  failed  to  detect  the  metal ; 
and,  an  the  recognition  of  mercury  is  an  exceedingly  simp'.o  chemical 
problem,  it  aooms  impossible  that  these  chemists  could  have  overlooked 
tho  metal  if  it  had  been  present.  Simon's  analysis  was  perfom  ed  upon 
the  fifth  stool  after  the  ndmintiitration  of  a  lai^  dose  of  calomol.  The 
pasBBgo  was  fluid,  perfectly  green,  bad  no  ftecal  odor,  oxhibitod  a  mild 
acid  reaction,  and  showed  under  the  microscope  a  great  number  of 
mucus-corpnsoles  and  epithelium-ccHs.  Ether  extracted  fVom  the  aoUd 
residue  (obtained  by  evaporation)  a  considerable  amount  of  fat,  which 
had  an  aoid  rea-jtioD,  conlainud  cbolostorin,  and  was  colored  by  biliver- 
din.  AH  the  other  substance;)  which  were  separated  fVom  the  stool  by 
water  and  alcohol  were  more  or  less  colored  by  bile-pigment.  BUin, 
bilifellinic  acid,  and  biliverdin  were  found  in  largo  quantity. 

The  moat  satisfactory  evidence  is,  however,  that  furnished  by  Ulchea 
(^Lancet^  l{i49,  vol.  L  p.  15),  who  exumined  chemically  the  fscce  under 
four  diSerent  conditions.  First,  tho  spontaneous  dejections  of  six 
healthy  individuals:  no  bile  was  detected.  Secondly,  green  stools  of 
throe  persons  suffering  fVom  gastro-intestinal  derangement :  bilo-ptg< 
mont  was  found  in  one  cose  only,  and  in  that  could  not  be  detected, 
after  porsiaient  vomiting  had  ceased.  Thirdly,  calomol  havinc;  bam 
given  to  eight  hoalthy  persona,  five  men  and  three  women,  bilo  was 
readily  demonstrated  in  the  green  passages  produced  in  all  of  the 
Bubjecta.  Fourthly,  saline  and  resinous  purgatives  were  given  to  five 
persona,  but  no  bile  could  be  detected  in  the  liquid  stools. 

To  tho  evidence  brought  forward  in  favor  of  the  proposition  Chat 
calomel  given  to  healthy  men  causes  an  increased  escape  of  bile  fVx»n 
the  alimentary  canal,  maybe  added  the  conclusive  fact  that  in  some 
persons,  whose  idiosyncrasies  render  them  very  susceptible  to  the  action 
of  calomel,  it  produces  not  merely  purging,  but  also  vomiting  of  bile» 
which  is  scarcely  at  all  altered. 

Prom  the  facts  which  have  just  been  passed  in  review,  the  concln- 
sion  seems  inevitable  that  mercurial  purgatives  given  to  healthy  persons 
cause  the  escape  of  large  quantities  of  bile  from  tlie  alimentJiry  canal.* 

As  is  well  known,  when  from  any  cause  btle  doeh  not  pasa  into  tho 
duodenum,  the  stools  become  very  pale,  of  a  peculiar  potter's-clay,  or 
even  white,  color.     Very  frequently  under  these  circunutjuicea»  which 


•  Di.  J.  ZaiTKdxkr  (  Vratek,  1887,  abatntcttil,  BM.  Tkirap.,  138?),  U  th«  rwiitl  bT  tU« 
own  raBe*nb«8,  eoca««  to  th«  Improbvblo  ooaalniiini  ibU  tba  pnwanM  of  hila  ia  tbe  rteab  m 
tb«  ramlt  of  Ui«  BM  or  oAlaruel  u  do*  u>  Um  ftatiMptio  propcitT  of  tb«  BtcoiirUl,  tb«  triHwMa 
Mig  ooDrert«4  into  bilirardiB,  wbloh  U  fferaDtail  froa  undarKoUig  dMOapoaitids. 
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may  coexist  either  with  diarrhoea  or  with  conatlpatlon,  moirarlala  will 
modify  the  color  of  tho  passages  and  alleviate  or  euro  any  symptome 
present.  In  many  cases  tho  mercuriaU  are,  of  course,  powerless  to 
effect  the  desired  result ;  but  this  dep>andH  upon  the  cause  beinj^  organic, 
or  of  some  other  nature  not  to  bo  orercomo  by  a  mere  stimulant  to 
fiocretion. 

As  mercurials  in  health  increase  the  flow  of  bile  fVora  the  inloeline, 
and  as  they  will  somotimos  ro-establtHh  it  in  diHeaso  when  tho  secretion 
has  altogether  ceased  or  has  been  very  materially  diminished,  the  con- 
closion  seems  to  mo  inevitable  that  mercurials  have  the  power  of  di- 
rectly or  indirectly  increasing  the  secretion  of  bile.  The  only  objec- 
tion of  any  force  to  bo  urged  against  this  deduction  is  founded  upon 
the  idea  that  the  drug  simply  inerQasos  peristalsis  in  sutih  a  way  as  to 
cause  the  bile  naturally  in  the  duodenum  to  be  bwopt  out  insUuid  of 
bein£  abmrbed.  The  answer  to  this  is  embraced  in  the  following  facts: 
mercurials  restore  tho  color  of  the  passages  whan  palo  fVom  airestod 
secretion,  often  without  producing  diarrhisa ;  other  even  more  active 
purgatives  fail  to  induce  the  same  bilious  passages ;  when  diarrhoea 
exists  with  clayey  stools,  the  change  in  the  color  of  tho  passages  caused 
by  a  mercurial  may  coincide  with  a  not  increased,  or  oven  a  lessened, 
amount  of  liquidity ;  diarrhoea  ordinarily  does  not  cause  bilo  to  appear 
in  the  passages. 

TmsBAPEL'Tioa. — A  mercurial  purge  is  especially  indicated  by  the 
congeries  of  symptoms  known  as  "  biliousnegs :"  a  hoavily-coatod  tongue, 
bitter,  disagreeable  taste,  heavy  headache,  depression  of  spirits,  loss  of 
appetite,  slight  nausea,  and  light-culored  passages.  It  should  bo  borne 
in  mind  that  one  or  several  of  these  symptoms  may  be  absent  in  any 
individual  case.  Of  all  single  indications  for  the  use  of  calomel,  tho 
occurrence  of  potter* a-clay-colored  passages  is  the  most  important ;  and 
if  such  stools  exist,  and  do  not  depend  upon  an  organic  cause,  repeated 
small  doses  of  mercurial  should  be  given,  whether  there  bo  constipation 
or  diarrbtea. 

In  bilious  fever, — 1.«.,  malarial  fever  with  congestion  of  the  liver, — a 
mercurial  purge,  or  several  mild  mercurial  purges,  will  often,  by  ex- 
citing the  action  of  the  hepatic  gland,  be  of  great  service  in  preparing 
the  way  for  or  aiding  in  the  action  of  quinine.  In  catarrhal  jaundice^ 
mercurials,  on  the  whole,  offer,  I  think,  the  most  A^quently  succossftil 
mode  of  treatment.  It  is  evident  that  in  such  cases  calomel  does  good  not 
merely  by  iis  cholagogue  influence,  but  even  to  a  greater  extent  by  its 
antiphlo^stio  power,  no  doubt  lessening  the  viscidity  of  the  secretions 
and  abating  the  inflammatory  action  in  the  hepatic  ducts.  In  many 
instances  it  is  well  to  exhibit  a  mercurial  purge  to  start  with ;  but 
the  main  reliance  is  to  be  placed  in  the  continuous  oxhibittoo  of  small 
ilofies  of  the  drug  until  the  gums  are  rendered  slightly  sore.  Anything 
like  proftise  salivation  is,  of  course,  to  be  avoided.  In  dysentery  of  an 
acute  sthenic  type,  calomel  has  yielded,  in  my  hands,  better  rosults  than 
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any  other  remedy.  It  probably  acta  as  an  antlpBIogistic  and  as  an 
alterative,  not  only  to  the  liver,  but  to  all  the  intefltiual  glands.  Ft  is 
possible  that  itji  influonce  for  good  in  some  cases  is  connected  with  ita 
bactericidal  powers,  since  Dr.  N.  P.  Wassilieff  (Zeitgchr.  f.  Physiol. 
Chem.,  1SS2)  has  foand  that  It  has  no  effect  in  chocking  the  action  of 
the  digestive  ferments,  bat  has  a  very  pronounced  influence  in  slopping 
putrefactive  changes  in  food  by  killing  the  organisms  which  produce 
snch  changes.  In  one  or  two  cases  of  obstrudive  enteritis,  with  sovera 
constipation,  which  I  have  seen  treated  with  this  drug  ader  the  fhilore 
of  other  remedies,  improvement  in  the  Ipcal  and  constitutional  symp- 
toma  commenced  simultaneously  with  slight  ptyalism,  and  continued  on 
to  recovery. 

RHEUM— RHUBARB.    U.8. 

The  root  of  Rheum  officinale,  B.iillon,  and  other  spccioA  of  Eheaa 
growing  in  China,  Chineee  Tartary,  and  Tartary. 

Rhubarb  occurs  in  hard,  irregularly  cylindrical  or  roundish  piecea, 
of  a  browntsh-ycllotv  color  and  peculiar  btCter  taste,  and  imparting  to 
the  teeih  a  sense  of  grittincae,  due  to  the  presence  of  great  nurabflia 
of  minute  cryslala  of  oxalate  of  calcium.  There  were  formerly  two 
chief  varietiojs  In  market,  the  Russian  and  the  Chinese.  The  first  of 
these  was  the  best,  and  was  dietinguished  by  the  e.xterior  of  the  pieces 
being  cut  or  pared  with  a  knife,  and  by  a  conical  hole,  evidently  mad* 
for  Inspection  with  the  point  of  a  sharp  instrument,  and  never  reach 
ing  beyond  the  centre  of  the  mass.  The  cause  of  the  superiority  of 
this  brand  of  rhubarb  was  the  close  govommoutal  inspection  which  it 
received  on  the  Russian  iW>ntior.  Such  pieces  as  failed  to  paaa  the 
officials  found  their  way  into  commerce  through  Turkey,  and  cODSt»> 
tuted  the  so-called  Turkey  Bhubarb,  which  resembled  the  RoewmD  in 
externa!  characters,  hut  was  of  somewhat  inferior  quality.  The  Chine$e 
Rhubarb  was  distinguished  by  the  outside  of  the  piecea  having  been 
scraped,  and  by  the  existence  of  a  large  hole  running  clear  through 
and  often  retaining  a  portion  of  the  cord  upon  which  the  root*  hatl 
been  strung  to  dry.  Owing  to  the  expiration  and  non-renewal  of  the 
treaty  between  the  governments  of  Russia  and  of  Tartary,  the  only 
officinal  variety  of  rhubarb  now  in  the  market  is  the  Chiuese.  Besides 
the  true  varieties  just  named,  there  is  a  drug  in  commerce  which 
fVom  its  source  is  known  as  European  Rhnbarb.  It  oocura  in  lonjr. 
cylindrical  piecea,  or  very  often  is  cut  to  imitate  one  of  the  varieties 
of  the  gcDuine  drug,  fVom  which  it  is  to  be  distinguished  by  its  more 
spongy  texture  and  by  the  complete  or  almost  complete  abeonoa  of 
grittinesa  when  chewed.* 

The  active  principles  of  rhubarb  have  not  all  been  made  out:  it 
certainly  contains  chrysophanic  acid,  and  a  peculiar  tannic  acid,  to 


*  In  Ifae  pvt,  th«  Biir<»|ieui  rfanlMrb  baa  bean  oonaldarad  of  lillte  T»la*;  bat  rWMoUj  it 
baa  be«n  clnimad  that  U  la  aa  g»wl  aa  ttw  Aiiatio.  Sm  U.S.  Di*pt»iatoty,  Kllh  oL,  ISM; 
ktao  Prafaaaor  Radiiu  (JpatUJt«r  Z*iluay,  fid.  ri.,  1871). 
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which  it  owes  it«  aatringoncy.  Chn/sophanic  Acid*  oryatallizes  oat  of 
alcohol  In  orango-yellow,  golden,  shining^  needles ;  out  of  benzole  fn 
orang«>-y6llow  or  pale  aix-sidod  rhombic  plates  ;  with  nitric  seid  it  pro- 
duces a  fine  yellow  color;  with  the  alkalies,  a  boautil>il  purple-red. 
According  to  Schlosaberger,  BucheJra,  Moykow,  and  Auer,  it  is  not 
purgative ;  but  Schroff  has  found  it  to  be  ao.f  It  certainly  is  not  the 
chief  purgative  principle  of  the  drug.  The  substances  known  as  Rhein 
and  JRhabarbarin  are  complex  bodies. 

PBTeioLooiOAli  Actios. — Rhubarb  is  eomewhat  Btomachto,  tcnic, 
aoUvely  purgative,  and,  owing  to  its  tannic  acid,  secondarily  astrin- 
gent, leaving  a  decided  tendency  to  con^itipation  aftar  the  primary 
purgation.  Owiag  probably  to  itd  chrysophanio  aoid,  it  gives  a  yel- 
lowish color  to  the  milk  of  nurKing  womeu  and  to  the  urine.  Rhubarb 
urine  is  to  bo  distinguished  from  that  of  jaundice  by  ita  becoming 
purplish-red  on  the  addition  of  an  alkali.  Kbubarb  ia  assert«d  to 
affect  chiefly  the  muscular  coat  of  the  bowels,  and  to  purge  by  in- 
creasing peristalsis;  but  I  have  never  met  with  any  proof  of  this 
common  belief. 

THERAPEtmcB- — NotwithHtanding  its  aatringent  property,  rhubarb 
is  largely  uaed  a«  an  habitual  laxative,  because  it  does  not  impair,  but, 
on  the  contniry,  seemn  to  atrengthen,  the  appetite  and  the  digestion 
It  should  not  be  used  in  a  high  athcnto  state  of  the  system,  or  when 
depletion  ia  necessary,  but  it  ia,  on  the  other  hand,  the  best  purgntivo 
when  it  is  desired  simply  to  unload  tho  bowels  in  a  debilitated  subject. 
In  diarrhtta,  with  intestinal  woakncas  or  relaxation,  it  i»  the  best  pur- 
gative with  which  to  unload  the  bowels  of  acrid  sccroiions  retained  in 
them;  and  ia  the  form  of  the  aromatic  syrup  combinod  with  an  alkali 
it  ia  cepccially  valuable  in  the  summer  bowd-complaintA  of  children  when 
the  stools  are  greenish  and  mucous. 


*  Dndtf  tht  DkmM  of  Ona  PomUr  mad  of  Araroha  or  Chryinroba  har«  lon^  twt^n  uaed  In 
Brmsll  Rod  tbo  Eut  ladltm  eeruin  poirden,  TArylng  from  fli*  to  ooana  ftnil  from  a  tight 
Tallow  to  ft  dark  cboeoUto,  whl^h  aro  now  known  to  bo  fdootie*!,  nod  tbo  prodaot  of  a  Br«. 
iDUn  Iras.  They  depvnd  for  Lhair  aotJvitj  npon  tKry§ar»iin,  of  wbiob,  aaeordlng  to  Sqaior, 
tb«7  on«n  eonUin  aa  maeh  aa  iiitj-fira  por  oent.  Chrriarobln  wai  fortnarljr  rappoaad  to  b« 
Identioal  with  chr^aopbaDlo  aoid,  but  ia  a  diitlsol  priooipk.  Wfaea  tak«D  inlomallj  In  do««a 
of  fraia  aix  to  eigbl  gniini,  it  prEHluena  In  about  four  houn  rep«at«J  voiriiliaK.  ■uinetimea  fol- 
lowad  hy  pargiog  (I.  A.  Thompton,  Brit.  iltd.  Joitm.,  1S87),  and  it  ba<  been  ihown  by  WoyI 
to  be  ao  oetivs  irritant  poison.  It  miui  not  be  eonfounded  with  anikrambin,  a.  diitinel  eub- 
ttaoM  prodvcod  by  LaibcrmaTia  from  aliarin  {Her,  d.  (,'Wm.  ff«.,  1888],wbi«h  Woyl  {Arth. 
/.  d.  G«t.  Pkgt.,  xliii.,  18S8)  haa  provod  to  be  free  from  poiMOOu*  propertioi.  The  only  pmo- 
tteal  BppD^tion  of  the  Ooa  powder  or  )ta  aotira  principle  It  lariertalB  akin^itatte;  M]i«?iallj 
to  ptoriiiM,  Acoordlog  to  the  r««earebai  of  Di.  Balmanno  Sqaler,  Its  power  In  tbli  disorder  ii 
extranrdlaary.  HeusMaaoinlmentmadftbydlMolvingthaaaidinhot  lard(gr.v  ta3u  'n  J')i 
eooHsg,  and  mUiog  thoroughly  with  a  po>tl«.  The  oictrntnt  •oEnalioM  produeoR  «scn«i«« 
irrilalioD  :  banco  it  ti  advlaed  to  oommeDoa  with  a  atrength  of  not  moro  than  Iwontj  grains  to 
lb«  onnoej  well  mbbod  in  twice  daily.  Tba  B«id  rtaina  of  a  dark  pnrpl«  ;  Ibis  <ian  Ite  re-aored 
(rom  hair,  nnderolothM,  ato.,  by  hot  banioU,  if  no  soap  or  alkali  has  been  csad.  Tb«  sktn  aad 
kalla  are  said  Co  oontala  enough  potash  to  set  the  dje. 

t  Sm  Jh'*  PJIantmtlofft,  p.  Hi. 
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Administratioh. — Khubarb  ie  seldom  employed  in  powder,  bat, 
when  U9od,  may  bo  given  in  tho  doao  of  twenty  grains.  In  chrooi« 
constipation,  small  pieces  of  tbo  root  &ro  very  often  carried  in  the 
pKtcket  and  cbowed  by  tho  person  affected  pro  re  nata,  The  U.S.  PhsT' 
macopoeiA  recognizes  the  following  preparations:  Extractum  Rhei, — doee, 
fire  to  ten  grains ;  Pilvke  Jihei^  each  containing  three  grains  of  rhubarb ; 
Pilules  Rhei  Composite  (two  grains  of  rhubarb,  ono  and  a  half  grains  of 
aloes), — doso,  two  to  four  pills;  Pulvis  Hfiei  Comp&iitus  (rhubarb  and 
magnesia), — dose,  half  a  drachm  to  o  drachm ;  Extractum  Rhei  Fluidum^ 
— dose,  twenty  to  thirty  minimH;  Sifnipus  Rhei,  10  per  cent., — doae, 
for  an  infant,  a  fluidrachm ;  Syrxipus  Rhei  AromaticuSt — doHO,  for  an 
infant,  a  fluidrachm;  Tindura  Rhei,  IS  per  cent., — doAe,  one  to  two 
fluidrachms;  Tinctura  Rhei  Aronuitica,  20  per  cent., — dose,  one-half  to 
ono  fluidrachm ;  TSnctura  Rhei  DulcU^  10  per  cent,— dose,  two  to  three 
fluidriichmt).  The  arumstic  prejmrations  are  of  pleOBant  tosto  and  effi- 
cient, and  are  much  used  for  children. 

JnoLANS,  U.S.— The  bark  of  tbo  root  of  Juglaas  cinerco,  tho 
common  buttemat,  or  white  walnut  Juglans  is  said  to  be  a  mild  ca- 
thartic, resembling  rhubarb  in  its  action,  aa  a  substituto  for  which  it 
was  introduced  during  the  Revolution  by  the  famous  Dr.  Rush.  The 
dose  of  tho  extract  (^Extractum  Juglandia,  U.S.)  is  twenty  groios. 


ALOE— ALOES.     U.S. 

There  are  three  commercial  Tarietios  of  aloes,  which  aro  all  obtained 
In  a  similar  manner, — i.e.,  by  cutting  off  the  thick,  succulout  leaves  of 
tho  Tarious  plants,  standing  them  up,  allowing  tho  juice  to  drain  into 
Buitablo  vessels,  and  afterwards  inspissating,  either  by  expoeuro  to  the 
sun  or  by  slowly  evaporating.  Tho  leaves  contain  a  very  largo  amount 
of  a  thick,  mucilaginous  juice,  which  escapes  on  pressure:  hence  aloes 
prepared  by  expreasing  the  leavee  or  by  boiling  them — both  of  which 
processes  are  sometimes  practised — ^is  very  inferior.  Sacotrine  Alots  b 
tbo  product  of  Aloe  perryl,  which  grows  in  the  island  of  Socotra  iu 
tho  Indian  Ocean,  and  on  the  southern  coast  of  Arabia.  BarbaHctt 
Aloes  is  prepaired  in  Barbadoes  and  other  West  Indian  islaudn.  rrom 
Aloo  vera.  These  two  varieties  are  recognized  by  tbo  U.S.  Pharmo- 
copceia.  Cape  Aloes  is  obtained  in  the  Cape  Colony,  South  Africa,  &om 
Aloe  spicata. 

Aloes  aro  doricish  extracts,  of  a  bitter,  nauseous  taste,  yielding  their 
Tirtuea  to  alcohol,  imperfectly  to  water,  and  very  jwrfoctly  to  alkaline 
solutions.  The  Cape  aloee  is  said  to  bo  "  characterized  by  its  dark-oUva 
or  greenish-black  color,  its  smooth  and  vcty  glossy  surface  when  broken, 
its  trttnslucency  at  tho  edges,  and  tho  fine  bright-yellow  color  oT  its 
powder,  which  is  slightly  tinged  with  green."  Tho  Socotrino  atocs  ii 
distinguished  by  !ta  yellowish-brown  ur  reddish-brown  color,  ita  tian^ 
lucent  edges,  agreeable  aromatic  odor,  and  beantiAil  golden-yellow 
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powder.  The  Barbadoes  aloes  is  chnracterised  by  Its  dark-brown  or 
reddish-brown  color,  its  dull  A'actm'e,  opaque  odgf^fl,  djfuigreeftble  nan- 
ueotis  odor,  and  dull  olive-yellow  powder.  Of  theso  varietiw  the  Sooo- 
trine  is  most  eatoomcd  in  human  medicine.  The  Barbadocs  ie  fuiid  to  be 
the  strongest,  bat  ta  employed  almost  excluBivoIy  in  veterinary  Burgery. 
McMre.  T.  and  H.  Smith  (^Chem.  Gas.,  1851)  In  1850  disoovopod  In 
Barbnduea  aloes  a  cryHtallire  principle, — aloin, — which  was  shortly 
afterwards  found  by  Pereini  to  exist  already  cryatallized  in  the  sap  of 
various  species  of  aloe-phmts,  and  was  subsequently  obtained  by  Grorea 
(Pharm.  Journ.,  xvi.)  from  Socolrino  alooa.  Aloin  crystalliEeB  from  its 
wa'.ery  solution  in  Hulphur-yollow  granulea.  from  a  hot  aJcohntic  anlution 
in  star-like  groups  of  needles.  It  is  neutral,  odorless,  of  a  taste  at  firet 
Bwiielish,  afterwards  intensely  bitter;  ia  soluble  with  difficultv  in  cold 
walcr,  freely  in  boiling  water  and  in  alcohol.  There  aro  three  varieties 
of  aloin, — iMrbaloin,  socaloin.  and  nataloin,  obtained  respectively  from  tbo 
Barbadoes,  the  Socotrino,  and  the  Cape  aloes.  The  aloin  of  the  markets 
is  usually  an  amorphous  bright  powder,  and  probably  of  various  consti- 
tution. The  statements  regarding  the  purgrvtive  properties  of  aloin  are 
exceedingly  contradictory,  some  physiciana  finding  it  a  drastic  purge 
in  doses  of  one  or  two  grains,  others  declaring  that  fifleon  graina  of  it 
have  no  effect,  while  others  affirm  that  it  is  a  mild  purge.  The  research 
of  Dr.  U.  Meyer  (Arch.  /.  Exper.  Path.  ii.  Pharm.,  xxviii,,  1890)  shows 
the  reason  of  some  of  theso  disoropanoiea.  This  investigator  fonnd 
that  the  Barbadoes  and  Cura^oa  aloca  yield  an  identical  aloin,  occur- 
ring in  yollowiab-whito  aeicular  oryatals,  soluble  in  hot  water,  whilst 
I^atal  aloes  yields  an  aloin  scarcely  at  all  soluble  in  hot  water.  The 
Barbadoes  and  Curafoa  aloin  net  both  on  man  and  on  many  lower  ani- 
mals as  a  purgative,  whilst  the  Natal  aloin  fails  ordinarily  to  affect 
man,  altbough  it  is  a  certain  cathartic  in  dogs  and  cata.  The  time 
required  for  the  Barbadoes  aloin  to  produce  purgation  was  fVom  eight 
to  thirty  hours,  which  Professor  Meyer  believes  to  be  due  to  the  fact 
that  it^  pbyaiulogical  action  depends  upon  its  uodei^oing  chemical 
change  in  the  intestines.  In  order  to  facilitate  this  change  be  exbib< 
itad  with  it  potassium  carbonate  and  fenxius  sulphate,  and  found  that 
these  Halta  markedly  hastened  the  effect.  He  also  found  that  Natal  aloin, 
when  given  to  persona  who  liad  been  fed  for  aix  days  an  exclusively 
animal  diet,  acted  aa  &  cathartic*     In  my  experience  the  commercial 


•  Oounlt  a«M.  ffa<.,  18»I ;  l>i$  PJI^tni^mtoff*,  ^.  19*7 ;  TritM.  BHt.  Pharm.  So^.,  lS7i  ; 
Brit.  Mtd.  Jomrn^  i.,  1887,  p.  »7;  Bull.  Tktrap.,  xel  S69 ;  lotd,  Xtd.  JItoord,  1677,  p. 
459:  Rlinh.  Med.  Jaurm.,  XI.  1002;  xiH.  1087.  Dr.  PruncnUllBr  [Mtd.  Ckir.  CtmtrnlbU, 
1ST9,  xtT.]  lafi  that  ons  to  three  gnioM  of  Morok'i  aloin  dlwolred  In  bot  wator  itdnilD. 
ttUred  Itfiiu'lcftiiiiskll^  tuita  &a  an  •ffioiflDt  purg«j  irliil«  Dr.  R.  KobD  affinni  tb&l  ht  hu  ujmI 
both  aJom  and  aloin  of  throe  difr«r«ot  oommereial  varietlM  hjpoUcrmtca^tj  without  effioct, 
giving  tea  ticoM  the  doe*  emplnyvd  by  FronmUller.  Fn  the  lower  anIm&U  Kohn  fonod  the 
bjppodennla  iDJoetion*  ta  eauea  gmilro- enter itU  with  atbaminoui  urine,  uid  %  peculiar  in. 
Sammatioa  of  the  kidQeja:  0.1  gm.  of  Merak'i  olola  for  erery  kilogramme  of  bodllj  weight 
WM  round  to  be  a  fatal  does  ft>r  the  dog.    Atoin  eoold  b«  detected  ia  tbe  nrliMh    (Uelhoil  of 
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aloin  is  A  moderately  acliTo  cathnrtic  in  doHes  of  one  grain.  An  elpgnnt 
laxative  combination  U  aloin,  half  a  grain,  atropine,  oDe«n(»-hundred- 
&nd  tit\ioth  of  a  grain,  atrychnino,  one-fortieth  of  a  grain,— dose,  one 
to  two  pillH. 

PnrsioLOQicAL  AoriON. — Aloe«  is  a  stomachio,  Btimulant  oaLbartio^ 
remarkalilfl  for  the  eluwnwa  of  ita  aotioD.  It  baa  been  Kuppoeed  to 
influencte  chiefly,  if  not  solely,  the  large  intestine,  and  ibe  clinical  vri- 
denee  ia  very  Htrong  that  in  overdusea  it  produooe  irritation  of  tfae  rec- 
tum. The  belief,  formerly  uuiveriial,  that  it  m  capable  of  producing 
hemorrhoidfl,  has  been  very  much  weakened  by  Ifae  reaearthes  of  a 
luiinber  uf  modern  obsorvoi'8,  among  whom  may  be  mentiooed  Troiii»- 
seau  and  Pidoux  (Stills,  Therap^uties,  vol.  ii.  p.  444).  Ila  habitua.)  use 
iu  lurgu  doses  is  said  to  cause  tenesmus,  a  feeling  of  weight,  heat,  aod 
uneaKinees  in  the  polvip,  and  occasionally  excitation  of  the  sexual  organs. 
Although  I  have  used  it  a  good  dual,  however,  I  have  never  Been  those 
results.  It  nndoubtedly  has  a  tendency  to  increase  the  menstrual  flow. 
Aloes  is  certainly  absorbed,  as  is  shown  by  the  fact  attested  by  Dr. 
Gerhard  (^North  American  Med.  and  Surg.  Joum.)  and  other  obaorvers, 
that  it  wilt  purge  when  its  powder  is  ifiprinkled  upon  a  blistered  snHlico. 
Aloin  has  also  been  detected  in  the  urine  by  Dr.  J.  Dietrich  (^Inaug. 
Diss.,  Dorpat,  1885).  Professor  Sti]l6  states  that  when  otbor  and 
quickly-operating  cathartics  are  taken  along  with  aloes  it  does  not  ap- 
pear to  modify  their  action,  but  that  if  it  is  administered  seven  or  eight 
houre  before  a  saline  or  other  active  purgative,  a  combined  and  Tory 
powerful  opomiion  is  the  result. 

TaERAPExrrics. — Aloes  in  small  doses  is  one  of  the  best  remedies  for 
conftipation  of  atonic  subjects,  ospeciAlly  when  a  stomachic  stimulant  is 
indicated.  In  these  cases  it  may  often  with  groat  advantage  be  com- 
bined with  a  simple  bitter,  one  or  two  grains  of  It  taken  directly  after 
niuals  bdintr  generally  sutHctunt.  In  the  constipation  of  pleibora  it 
should  not  be  employed ;  neither  should  it  be  administered  when  aotiva 
abdominal  or  rectal  inflammation  exists.  During  pregnancy  it  may  b* 
used  as  a  laxative,  but,  unless  some  especial  indication  calls  for  its  un^ 
it  is  best  avoided.  Large  purgative  doses  of  it  should  never  be  givon 
to  pregnant  women,  as  it  certainly  irritates  the  pelvic  organs,  and  is 
even  said  to  have  the  power  of  causing  abortion.  Formerly  it  was 
taught  that  aloos  should  not  be  used  in  hemorrhoids  ;  but  most,  if  sot  all, 
of  the  ca^s  of  this  affection  depend  upon  a  condition  of  relaxation  of 
the  rectal  veins,  and  Dr.  Fordyoe  Barker  (^American  Practitioner,  1872) 
insists  upon  the  great  value  of  aloes  in  piles,  and  states  that  Oppolzer 
was  especially  famous  for  his  treatment  of  this  afTection,  and  that  his 
proscriptions  were,  when  piles  are  associatod  with  constipation,  aloes 

Kiwlyfta  given.)  Sehmidi't  Jahri,,  oxolr.  2H.  Aflor  inbcuttnwaa  i^jwtiuB,  Mcjar  f<ni»d 
Btinotft  qtuintitiM  of  tUoin  in  the  ario*  and  lug»  qu&atiliM  ia  tb«  ImtHinal  juloM.  la  an 
«u«  Id  maa  «U<t  Iben  Ham  Ui  b«  anjr  irriMiva  «f  tb*  kiiliM7«. 
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and  quiuine ;  without  consiipatioo,  aloos  and  sulphate  of  iron.  For 
bleeding  pilea  he  used  R — Ferri  sulphiit.,  ^1 ;  Ext.  aloes  aq.,  3>  \  ^xt. 
taraxaci,  q.  9.  Ft.  pil.  no.  60.  S. — One  morning  and  evening,  and  id- 
creaee  to  three  a  day  if  necetisary.  When  coaliTeneas  accompanied 
atonic  ametuirThcta,  aloes  alone  of  all  the  laxativoa  should  bo  oxhib* 
ited  ;  and  it  is  aluo  of  »er^-ice  in  atonic  mtnorrhngia. 

AcMiNiHTBATioFf. — Aloe9  is  Very  raruly  or  never  used  by  itself  to 
produce  free  purgation,  bat  may  be  given  in  the  does  of  fVom  ten  to 
twenty  graina;  in  the  dose  of  from  three  to  five  grains  it  ia  a  decided 
laxative.  \s  aloes  often  contains  Hticks  and  other  extraneous  mattors, 
the  U.S.  Pharmacopcaia  directs  that  an  Aloe  Purtficfila,  or  Purified  Atoe*^ 
should  be  made  by  dissolving  the  crude  drug  in  alcohol,  straining,  and 
evaporating.  The  preparations  are;  the  tincture  {Tinctura  Aloes — 10 
per  coot.,  U.S.), — dose,  aa  a  laxative,  one  to  three  tcaspoonfuls;  the 
tincture  of  aloes  and  myrrh,  Elixir  Froprietatis  ( 'Hnctura  Aloes  et  Myrrha, 
— aluiis  nnd  myrrh,  Ah  10  per  cent.,  U.8.), — doae,  as  a  laxative,  one  to 
two  teas[K>oDfu!9;  tlieptVf^  (Piluias  Aloe^,  U.S.),  which  contain  each  two 
graius  of  aloes  and  two  grains  of  soap ;  the  PtUs  of  Aloes  and  Asa/etida 
(^PUvUe  Aloes  et  Asa/astidce,  U.S.),  useful  in  costiveness  of  hysterical  or 
old  subjects,  each  pill  containing  four  grains  of  a  mass  composed  of 
equal  proportions  of  aloes,  asafctida,  aud  soap ;  the  PUls  of  Aloes  and 
Mastich  {Pilula  Aloes  et  Mastickes,  U.S.),  the  famous  "-Lady  Webster 
Dinner-Pill,"  each  containing  two  grains  of  aloes ;  the  Pills  of  Aloes  and 
Myrrh  (^Pilula  Aloat  et  Myrrha,  U.S.).  used  in  amenorrfuEo,  and  con- 
taining two  grains  of  each  ingredient  in  every  pill;  the  Pills  of  Aloes 
and  Iron  {Pilula  Aloes  et  Ferri,  U.S.),  containing  each  one  grain  of  aloes 
and  one  of  dried  ferrous  sulphate. 


SENNA-SENNA.    U.S. 

The  leaflets  of  the  slirubs  Cassia  acutifolia,  of  Nubia  and  Upper 
Egypt,  and  of  Cassia  angustifolia,  of  Southern  India.  The  senua- 
leavea  vary  from  throe-fourtha  of  an  inch  to  an  inch  and  a  half  ic 
length,  and  are  to  be  distinguished  by  the  inequality  of  their  hasea,  the 
two  eideii  of  the  lamina  or  leafblade  joining  the  midrib  at  unequal 
heighta  and  angles.  There  are  three  commercial  varieties  of  senna, 
which  are  named  from  the  places  of  their  export.  Alexandria  Senna^ 
the  most  common  variety,  is  distinguished  by  the  presence  of  the 
shorter  argeUeaveSy  with  equal  bases,  by  the  ovate-pointed  loaflotfl  of 
Cassia  acutifolia,  and  by  the  scattered  muoronate-obovate  leadets  of 
C.  obovata.  India  Senna  is  characterized  hy  the  obtong  leaflets,  ftom 
one  to  two  inches  in  length,  entire  and  perfect.  Tripoli  /S>nmi  may  be 
recwgnized  by  the  great  extent  to  which  the  leaflets  are  broken  up. 
The  active  principles  of  senna  have  not  been  completely  isohited,  but 
appear  to  be  several.  Cathartic  Acid,  discovered  by  Dragondorff  and 
Kubly  (  Vierteijahres.  f.  Prakt.  Pharm.,  Bd.  xvi.),  is  undoubtedly  actively 
cathartic,  as  Knbly  found  that  fifteen  grains  of  it  dissolved  in  an  alka- 
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line  solution  produced  in  six  hours  fVequent  watery  dtscbargos,  with 
griping,    R  Stockmann  (Arch./.  Exper.  Path.  u.  Pfunm.,  xix.  120)  but 
confirmed  the  statements  of  Kubly,  and  devised  a  process  for  tho  pre- 
pariug  of  cathartio  acid  in  considerable  quantity.    He  has  also  found 
that  the  oontral  solution  of  cathartio  acid  in  alkalies  given  to  rabbit*, 
by  the  month  produced  after  some  hours  violent  dtan*h<£a,  which,  if' 
the  doso  had  been  sufficient,  continued  until  death.    Po«t-mort«ni  oz- 
arainalions  revealed  hj-perromia  of  the  intestine.    When  injected  into 
tho  blood  or  given  subcutaneously,  the  salt  of  cathartic  acid  failed  to 
uffcct  tho  rabbit.    It  is  probable,  however,  that  cathartic  acid,  althougb 
the  chief,  is  not  the  solo  purgative  principle  in  senna-lcavca,  stooa, 
Bourgeois  and  Bouchut  (L' Union  Pharm.,  Nov.  1871)  found   boaidat 
cathartic  acid  a  chryeophanic  acid,  and  a  purgative  principle  which  baa 
not  OS  yot  boon  ieolated,  and  may  be  an  educt  from  tho  cathartic  acid. 
Tho  caihartine  of  the  older  writers  is  undoubtedly  a  complox  body. 

Physioi-ooioal  Action. — Senna  ia  a  very  powerftil  cathartic,  pro- 
ducing  watery  fiecal  discharges,  and  acting,  it  is  said,  as  readily  upon 
swine,  dogs,  cats,  and  horHus  us  upon  man.  According  to  Profossori 
Stille,  both  Courten  and  Regnnudot  found  that  ite  inAision  injected  into 
the  vointi  uauAod  vomiting  and  purging.  It  is  undoubtedly  absorbed; 
and  Bcrglus  affirms  that  it  will  impart  its  purgative  property  to  the 
milk  of  nursing  women. 

Thbrapedtiob. — AVhenevor  a  brisk,  somewhat  irritating  cathartic  is 
desired,  senna  may  bo  selected.  When  given  alone,  it  is  very  apt  to 
gripe  severely,  and  is  consequently  more  often  used  in  combinatioo,— 
especially  its  infusion  with  Epsom  salt  (^Blach  Draught),  In  obstioat* 
ftecal  accumtilathn  the  Black  Draught  constitutes  a  most  efficient  and 
safo  remedy.  It  is  claimed  that  senna  does  not  leave  a  tendency  to 
constipation  aft.er  its  action ;  and  hence,  in  small  doees,  it  is  preferred 
b}'  some  as  an  habitual  laxative. 

Administration. — Whenever  senna  is  exhibited,  an  aromatic  ehoold 
bo  united  with  it,  to  lesson  its  tendency  to  gripe.  The  leavce  are  not 
given  in  substance.  The  dose  of  tho  Jlui4  extract  {Extractum  Stfnitee 
Fluidum,  U.S.)  is  two  fluidrachms  to  half  a  fluidoauce;  the  confection 
(Confectio  Sennte,  U.S.)  is  a  very  complex  but  olcgant  preparation,  wwi 
only  as  a  laxative,  in  doses  of  one  to  two  drachms,  especially  iu  png- 
nancy,  and  not  suited  to  dyspeptic  cases,  on  account  of  its  tendency 
to  derange  tho  digestion.  Infusum  Sennce  Compositum,  6  per  cent.,  V^ 
(^Black  Draught^  contains  manna  and  magnesium  sulphate, — a  very 
active  hydragoguo  purge, — dose,  four  fluidouncos;  the  dose  of  the  syntp 
(^S^nipus  Scnrne — 25  per  cent.,  U.S.)  is  one  to  four  finidrachms;  th* 
PulviH  Glyn/rrhizce  Cornpositxts,  U.S.,  or  Compound  Liquorice  Powder^  ta 
an  excellent,  pleasant  laxativo  in  doses  of  thirty  to  sixty  grains. 


Maqnesii  SfLPRAS,  U.S. — Magnaium  Sulphate^  or  S^psom  Salt,  is 
now  manufactured  on  a  large  scale  ft>om  dolomite,  tho  double  cal* 
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oiam  and  mag^ncsiura  carbonate,  and  from  nativo  aUiceous  magnesium 
hydrite.     Magnesium   sulphulu   ordinarily  occutb  in   small,  acicular, 

»8towly-«fflorc8cenC  crystals,  containing  about  fifly-ono  per  cent,  of  water 
of  crystallization,  soluble  in  their  own  weight  of  water  at  oi'dinary 
teniponituros.  By  proper  precautions,  it  may  bo  obtained  in  Urge 
quadrangular  pHstiiH  terminating  in  a  four-sided  pyramid  or  ii  dihedral 
summit.    The  taste  ia  bitter,  saline,  nauseous. 

PorsiOLoaiCAL  Action. — Epsom  salt  is  a  most  active  hydragogue 
cathartic,  producing  very  large  watery  discharges  witliout  causing  any 
irritation  of  tliu  intestines.  In  very  large  dosu»  it  is,  however,  capable 
of  producing  fatal  hyporcatbarsis;  and  ChriHtison  reports  the  case  of 
a  boy,  tea  years  old,  said  to  have  been  killed  by  two  ounces  of  tho  salt. 
"without  the  induction  of  purgatiou.  In  the  London  Lancet,  vol.  it.,  189 1, 
Dr.  W.  Sang  reports  a  case  of  a  woman,  in  which  the  ingestion  of  four 
ounces  of  Epsom  salt  in  a  very  concentrated  solution  was  followed  by 
burning  pain  in  the  stomach  and  bowels,  great  dyspncea,  and  collapse, 
with  dilated  pupil,  muscular  relaxation,  and  finally  coma, ending  in  death, 
without  purging  or  vomiting.  Injected  into  the  veins  of  the  dog  or 
rabbit  the  salt  is  a  deadly  poison,  causing  death  by  failure  of  rci^piratioD, 
and  also  depressing  the  heart  (Dr.  J.  II.  Itecke,  Inaug.  Diss.,  Gottingon, 
1881 ;  also  Dr.  M.  Ilay).  According  to  Curci  (Lond.  Med.  Ilec.,  Oct 
1886),  the  soluble  wilts  of  magnesium  first  increase  the  blood-pressure  and 
slow  tho  pulse,  and  then  lower  the  blood-prcssuro  .ind  quicken  the  pulse, 
with  final  cardiac  paralysis.  As  the  rise  of  the  artcrinl  pressure  is  pre- 
vented by  previous  destruction  of  tho  vaso-motor  centre,  it  is  probably 
the  result  of  centric  stimulation.* 

TaBaAPEtmos. — Whenever,  in  inflammation,  it  is  desired  to  deplelu 
through  tho  bowels,  the  sulphate  of  tjiagnesium  offers  tho  most  advan- 
tageous method  of  doing  It.  Especially  is  this  the  case  when  the  intes- 
tines ore  affected,  as  in  enteritig  or  colitis.  There  is  probably  no  other 
purgative  in  common  use  which  prodticos  at  the  same  time  such  fVoe 
Bcroaa  evacuations  and  so  little  intestinal  irritation.  On  account  of 
the  eflHcienoy  of  its  action  and  the  watery  character  of  its  discharges, 
it  is  especially  applicable  to  cases  of /(scat  accumulation  and  of  obstinate 
cofi&z  pictonum.  The  dose  ia  half  an  ounco  to  an  ounce,  properly  diluted. 
M.  Luton  affirms  that  ton  centigrammes  (1.53  gr.)  ndmiaistorod  hypo- 
dermioally  usually  provoke  several  watery  stools  (Gas.  ffebdom.,  1874, 
p.  45A) ;  but  the  practice  seems  to  mo  a  very  doubtful  one. 


*  Tb«  MtloQ  of  tfa«  lalla*  porgnllvca  npon  the  tluue-chuifM  of  tb»  bodj  tiu  bom  Iftbo- 
riimil;  investlifAted  by  &  Ur^  numbor  of  cbsmiiU,  wich  rcaulu  •rhioh  Kr«  n  dEwordant  tbiit  it 
dow  not  BMm  Kt  prmnnl  puMlblo  U>  oatar.  Ur  ■n)'  conoluxion,  Tha  wbuEo  ilrltl  uf  the  ei-ide<ooa 
ha««Tw,  SAMUJ  to  in*  to  ihoir  tbftt  the  dlr»ct  eotiua  upon  tUaii«*cbiuige  is  verjr  slight,  uui 
that  It  il  inaa|)«ble  of  pniduainR  a  definits  and  fixed  reault  amiilst  tbe  rarytng  anil  eonipli- 
ait*d  dailj  eaniM  which  IneTltably  prodqce  laon)  or  Io«*  •Ii«tiirbBnc«  and  ranatioB  ja  th« 
•Itroceaoaa  diinination.  An  elaborate  retearab  upon  the  lu^leot  ha*  b««D  pubUnhod  hj  Dr. 
Landon  in  the  Z*!l*<>ir./.  Klin.  Mtd..  lid.  xiii.,  H«rt  1.  UuiC  of  the  literatur*  of  the  anmect  will 
h*  b«a  1  ia  tbU  aitlola,  th«  uriglnal  work  of  wbleb  iMiu  to  lead  to  the  ooceluioa  juit  Mated. 
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LiQCOR  Maonesii  Citratis,  U.S. — Solution  of  Jfngnetium  Citrate  k 
prepan-d  by  puttiug  into  a  ttlrong  bottle  o  BjTupy  solutioD  of  ma^»- 
itium  citrute  cunLaiuiug  au  oxco^  of  citric  acid,  adJiog  {Wtassium  bicmiv 
bonato,  and  corking  tightly.  On  account  of  its  agreeable  taatti  and 
efTervcsceiice,  thiti  proparatioa  is  much  used  as  a  purjt^ative.  It  U 
aimilar  to  Epsom  tuilt  in  \\a  action,  but  is  Icsa  elBcicnl,  more  ape  to 
gripe,  and  mora  irritating.  It  ought  not  to  be  used  in  iuflamtnBtor]r 
ftffectiooH  of  the  bowels. 

Uagnesii  CiTRAH  Effervesrenb,  U.S. — "EffeTveiceni  Magnesium  CS* 
irate  contAinH  leflH  fVoo  acJd  than  the  solution,  and  ia  therefore  aomoirhat 
less  pleasant  to  the  taste.    The  doee  is  one  to  three  teaHpoonfula  takei 
in  soJntion  while  ofTervoscing. 

SoDii  Sulphas,  TT.S. — Sodium   Sulphate^  or    Olauha's  Salt,   is  at; 
present  manufactured  fVom  common  salt  by  means  of  sulphuric  acid.' 
It  oocum  in  si-T-aided,  very  efflorescent,  striated  prisma,  which  flnaUy 
crumble  into  a  white  powder.    Its  taste  resembles  that  of  Kpsom  salt,, 
but  is  more  naoseous.     On  this  account,  and  because  its  action  upon 
the  economy  ia  similar  to  but  harsher  than  that  of  the  magnesium 
sulphate,  in  human  medical  practice  it  has  been  largely  supenieded  by 
the  tatter  salt.    Dose,  one-quarter  to  one-balf  ounce. 

SODii  Phosphak,  U.S. — Sodium  Pho^hate  occurs  in  coloriess,  trass- 
parent  crystala,  which  effloresce  and  become  opaque  on  exposure.  It 
is  a  tribasic  phosphale,  one  part  of  water  acting  as  a  base.  It  is  sohi-, 
ble  in  four  partf*  of  cold  water,  and  has  a  saline  taxte,  closely  rc-sem- 
bling  that  of  (wmmon  salt.  In  large  doe-eB  it  is  a  mild  saline  purgatire, 
but  as  Huch  is  not  at  present  very  much  employed.  Within  a  few 
years  the  use  of  sodium  phosphate  in  chronic  infantile  diarrhaa  haa 
attracted  «  good  deal  of  notice.  Originally  roooromended,  so  far  ta 
1  know,  by  Dr.  Houth,  in  his  work  on  Infant-Feeding,  as  being  a 
valunble  nutriont  or  alterative  in  children,  attention  has  been  Mpa^J 
cially  drawn  to  soditnu  phosphate  by  Dr.  William  Rlophenson  (^Edimh.' 
Mtd.  Journ.,  1867,  vol.  xiii.  p.  336).  Ho  bclicvvH  that  it  acts  upon  th« 
liver,  and  adduces  much  clinical  evidence  in  favor  of  his  views.  Tha 
cascm  In  which  he  oapeeiiilly  rueommends  it  are  •'  infunts  who  are  heing 
artil^eiiiUy  reared,  an<l  who  are  liable  to  frequent  derangement  of  the 
bowels;  also  when  the  phosphalic  elements  in  the  food  seem  deficient; 
where,  from  the  character  of  the  motions,  there  is  a  deficient  op  defwv 
ttve  st'Crelion  of  bile.  It  is  thus  of  service  in  cases  of  chalky  stools  or 
while  fluid  motions,  and  in  many  cases  of  preen  stools;  also  in  duo- 
denal dyspepsia,  and  in  diarrhuja  And  weaning."  Dr.  S.  G.  Webber 
(Boston  Med.  and  Surg.  Jonrn..  IRfiS,  vol.  i.  p.  5)  and  my  own  experieao^t 
confirm  thes^c  statements.  I  have  also  obtainod  good  reralta  tetan.  tbe 
use  of  sodium  phosphate  in  habitual  hepatic  congestion,  and  it  SMma 
somelimee  of  value   in  lithamia.     In   his  thesis  of  1888,  Dr.  UaJg. 
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affirmed,  as  the  result  of  bis  exporimcnU,  that  sodium  phosphate  has 
very  pronounced  effect  in  increasing  the  exoretione  of  nrio  acid,  lu 
a  eub«ei|Uont  paper,  however,  he  Rtated  that  if  the  phosphate  contain 
any  sulphate,  or  if  it  be  in  the  fbrtn  of  the  acid  phosphate,  or  meet 
with  an  acid  in  the  stomach  which  should  make  it  an  acid  phosphate, 
it  baa  no  power  in  incroaaing  uric  acid  excrotion  ;  so  that  it  Bocms  to 
me  that  at  present  wo  cannot  consider  sodium  phosphate  ua  having 
distinct  relations  with  uric  acid  excretion.  Dobo  for  children,  from 
ton  grains  upward;  for  adults,  from  twenty  to  forty  grains;  as  a 
laxative,  half  an  ounce.* 

PoTAssii  BT  SoDii  Tahtbas,  U.S. — PotossitoR  and  Sodium  Tartrate, 
or  Rochelle  SnU^  is  made  by  the  addition  of  sodium  carbonate  to  a 
solution  of  potassium  bitartrate.  It  occurs  in  large,  colorless,  trans' 
parent,  slightly  oflloresiecnt,  prismatic  or  balf-prismatic  crystals,  which 
arc  soluble  in  two  and  a  half  parts  of  cold  water,  and  have  a  slightly 
saline  taste.  It  is  a  mild  saline  purgative,  decidedly  less  efficient,  but 
much  lees  offonsivo  to  the  palate,  than  Eptwm  salt.  The  dose  is  fVom 
half  an  ouuce  to  two  ounces,  properly  diluted. 

PcLvis  Effebvescenb  CoMrosiTirs,  U.S. —  Seidlits  Povtder  is  in 
two  packets,  the  white  paper  containing  thirty-five  grains  of  tar- 
taric acid,  the  blue  paper  forty  grains  of  sodium  bicarbonate  and  two 
drachms  of  lloohelle  salt.  When  they  are  taken,  the  powders  are  dis- 
solved separately,  the  solutions  added,  and  the  whole  drunk  while 
eflbn'cscing.  They  are  very  acceptable  to  the  stomach,  rofVigcraat 
and  laxative  rather  than  purgative.  Soidlitz  powders  arc  used  almost 
exclusively  to  evacuate  the  bowels,  and  exhibited  after  blue  mass  to 
"carry  off"  mercurials,  etc.  They  should  bo  taken  on  an  empty 
stomach,  as  buforu  breakfast.  One  powder  is  the  usual  doso;  but  aot 
rarely  oven  two  powders  will  fail  to  purge. 

PoTASsii  Sulphas,  V.S.— Potassium  Sulphate,  or  Vitriolated  Tartar, 
was  formerly  used  as  a  purgative,  but  is  no  longer  employed  in  medi- 
cine, except  iu  the  preparation  of  Dover's  powder. 

Sodium  Sidphovinatc  has  recently  been  brought  forward  as  a  sub- 
stitute for  Epsom  tuilt.  A  very  great  advantage  is  claimed  for  it,  in 
that  it  has  a  refreshing  flavor  with  very  slight  bitterness,  and  when 
given  in  flavored  synips  makes  a  very  pleasant  drink.  Its  action  is 
said  to  be  rapid  and  thorough.  The  dose  is  two  to  four  drachms  for 
children,  four  to  six  drachms  for  an  adult. 


*  IlTpodernle  tiijMdciiia  of  »odlam  pbotpbato  hm  bMD  itrancly  recomincnilMl  bj  M. 
Ed.  KpuM  {Ball.  Tklrap.,  ozxir.,  189.1]  u  a  nervo  tunio  In  n«ura»lktnia,  Kod  «TM1  In 
•a«h  organlQ  dlMWW  M  iceomator  ntaria,  paralftU  ayitant,  etc  Ha  g»ra  triMt  two  to  ihrea 
e»bie  euotimvlrM  of  itia  rullniiiDK  ■ulutiwn:  Mdinni  plKMpluU,  one  put;  gljMrln,  tirentj 
jmrU;  dittilkd  ir^Ur,  tneety-ftre  pnrts;  a,ieab.a\,  flrv  puts.  Tha  unaliormting  «ffeota  war* 
probablj  of  ptyebio  Origin. 
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BRASTIC& 

Afi  already  statod,  tho  drastics  aro  those  vogotabia  cathartics  which 
are  actively  irritant.  With  porliupH  uno  or  Iwu  exccptiona,  in  HufBdent 
amount  they  ore  capable  of  causing  fatal  gastro-iniestJaal  irritation 
Tho  lino  botnrcan  the  dru6tics  and  tho  stronger  purgulivos  is,  of  oourse^ 
placed  mora  or  less  arbitrarily,  since  the  various  cathartics  difTur  io 
action  almost  by  insensible  degrees.  Thus,  jalap,  although  iacludod 
among  the  drastics  in  this  work,  might  with  perhaps  even  Renter  pro- 
priety bo  classed  among  tho  purgatives,  since  it  is  very  little  more 
active  or  irritant  than  is  senna.  Further,  these  remedies  in  combina- 
tion seem  to  lose,  In  a  measure,  their  power  of  causing  irritation,  and 
to  become  useful  purgatives.  A  fact,  however,  which  makes  tho  ckssi- 
fication  here  employed  clluically  useful,  although  it  be  not  sciontificaliy 
accurate,  is  that  none  of  these  remedies  should  bo  used  when  a  puta- 
tive is  dosii'ed  to  relieve  gaatro-lnUistinul  inflammation  or  irritation  ;  and, 
on  tho  other  huud,  when  a  rovubivo  action  is  wished  for,  as  in  soma 
CAses  of  braia-dieease,  one  of  tho  drastics  should  alwa3'8  be  selected. 

■TAT.ftPA.^TAT.AP.     U.S. 

The  tuber  of  Ipomsa  jalap,  a  convolvulaceons  vine  growing  in 
Mexico,  Jalap  comes  int-o  the  market  in  two  forms:  one,  that  of  ihe 
younger  roots,  which  are  sold  undivided ;  the  other,  that  of  tho  old 
roots,  which  aro  brought  into  (ho  market  in  transverse  or  longitudinal 
sliccsi,  and  in  pieces.  Tho  (ii-st  variety  consist*  of  very  hard,  irregularly 
globular,  brittle  roots,  about  tho  size  of  a  shut  fist,  or  smaller,  and  oUcn 
slashed  with  vertical  incisions,  made  for  the  purpose  of  facilitating 
drying.  Tho  section  of  jalap  is  always  distinctly  resinons,  if  not  to  the 
ni^tod  eye,  at  least  to  tho  vision  aided  by  a  lens.  Tho  active  principle 
is  a  duplex  resin,  one  portion  of  which  is  soft,  and  soluble  in  ethor,  th« 
other  {Shodeoretin)  hard,  and  insoluble  in  the  latter  menstruum.  Rho- 
doorctin  is  assorted  by  both  Kayser  and  Mayor  ( US.  Dispensatory)  to 
be  the  purg.itive  principle ;  but  Mr.  J.  C.  Long  (Amer.  Joum.  of  PAamu, 
1861)  has  shown  that  tho  soft  rosin  is  equally  active.  The  percentage 
of  resin  varies  very  much  in  different  spccimons,  but  is  much  greater 
id  those  that  aro  worm-eaten. 

PnrsiOLOOiCAi.  Action. — Upon  dogs  and  horses  jalap  (Stille,  TAcns- 
peutics,  vol.  ii.)  is  said  to  act  as  a  powerful  hydragoguo  cathartic,  and 
in  overdoses  as  a  goat ro-in test lual  irritant.  Its  active  princi]>les  aro  ab* 
sorbcd,  since  Cadet  do  Gassicourt  produced  diarrhcea  in  dogs  by  the  (Vee 
application  of  jalap  to  tho  shaven  skin,  and  J.  MQllor  found  tho  rosin  tn 
the  blood  of  dogs  to  which  he  had  given  It  (Irutug.  Diss.,  Dorpat,  138&). 
Professor  Still6,  however,  asserts  that  it  does  not  impart  its  purguliTO 
properties  to  tho  milk  of  nursing  women,  and  that  in  man  it  i»  not 
absorbed  by  the  skin.  In  man  jalap  produces  free  hydragogue  calhanis, 
often  with  nausea ;  or,  if  in  overdoses,  violent  vomiting  and  purging^. 
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Therapeijtics. — Jalnp  is  ospocially  indicated  when  it  ia  dosii-ablo  to 
produco  largo  watery  etools.  It  is,  however,  very  rarely  used  alope. 
A  favorite  combination  with  many  pi-aelltioncra  13  of  it  and  calomel. 
In  iho  form  of  tho  compound  powder  { Puiuis  Jalapce  Ck>mpositus,  V3., — 
jalap,  thirty-flvo  parts,  cream  of  tartar,  sixty-five  parts),  jalap  ia  very 
froquontly  used  with  great  advantase  in  ascites  and  also  in  cfihor  fonus 
of  general  dropsy.  It  is  believed  when  given  in  this  way  to  exert  some 
influence  upon  tho  renal  functions  :  for  very  many  cases  tho  pi-oportiou 
of  cream  of  tartar  in  the  officinal  compound  powder  is  too  small,  and 
abuuld  bo  increased. 

ApuiNisTRATiON. — ^The  dose  of  powdered  jalap  is  ten  to  twenly-fivo 
grains,  of  the  extract  {Extradum  Jalapce,  U.S.),  ton  U>  twenty  grains. 
The  resin  {Re&itia  Jalapa,  VS.),  like  tho  other  purgative  resins,  is  pro- 
pared  by  precipitating  a  saturated  tincture  with  water.  Aceording  to 
Uusemami,  the  ordinary  adultorationa  of  jalap  resin  may  be  detected 
by  the  solubility  of  the  subiitances  employed  in  the  oil  of  turpentine, 
which  docs  not  affect  tho  genuine  article.  On  account  of  its  tasteless- 
ness,  this  preparation,  as  well  as  the  aimiiar  one  of  scammony,  i»  some- 
times employed  as  a  purgative  for  childi-cn.  The  dose  for  an  adult  is 
from  two  to  four  grains. 

COLOCYNTHIS-COLOCYNTH.    U.S. 

The  fhiit,  deprived  of  its  rind,  of  Citrullua  Colocynthia,  or  bitter 
cucumber,  a  vino  growing  in  South  Afrit-a,  Japan,  Syria,  Egypt,  Turkey, 
tho  islands  of  the  Grecian  Archipelago,  etc.  Tho  fruit  is  a  round  gourd, 
from  two  to  four  inches  in  diameter,  of  a  whitish  or  palo-yellow  color. 
It  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  dry  and 
membranous,  whitish,  and  contains  the  active  purgative  glucosido  Coh- 
cj/nthin,  first  discovered  by  Herberger. 

Phtbiolooical  Action. — The  oxperimenta  of  Orfila  aud  Schroff 
have  shown  that  u{)on  dogs  and  rabbits  colocyuth  acts  very  much  as  it 
does  in  man,  producing  copious  watery  evacuations,  and,  alttiougb  not 
BO  irritant  as  gamboge,  in  overdoses  causing  death  by  gastrointestinal 
irritation.  If  the  statement  of  Richter  that  violent  purgation  may  ba 
induced  by  rubbing  tho  abdomen  with  tincture  of  colocjmth  be  IruOv 
the  active  principle  is  without  doubt  absorbed. 

THEttApEUTics. — Colocynth  is  rarely,  if  ever,  used  alone,  but  is  given 
in  combination  with  tho  other  drastics,  or  with  milder  purgatives,  to 
increase  their  activity.  It  is  frequently  added  in  small  quantity,  with 
advantage,  to  laxatives,  especially  when  the  constipation  is  somewhat 
obstinate.  Its  minuto  bulk  is  often  of  great  advantage  in  those  cases. 
Neither  colocynth  nor  any  of  its  combinations  should  bo  used  in  dropsy. 

ToxicoLOOT, — Colocynth  has  not  rarely  produced  death,  preceded 
by  hypercatharsis  and  tho  usual  symptoms  of  gastro-intestinal  irrita- 
tion. The  fatal  dose  probably  varies  very  much.  Christison  records 
tho  death  of  a  woman  twenty-four  hours  after  talcing  a  teaspoonful  and 
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a  half  of  the  powder.  Boqucs  chronicles  a  fatal  result  ppodaeed  hy 
loss  tbau  a  drachm  of  the  powdor  in  decoction,  but,  on  the  other  faaodf 
oari-atos  a  case  in  which  three  drachme  failed  to  kill  (HusetnatiD,  Hand- 
buck  der  Toxicologic,  p.  C25),  and  I>r.  W.  A.  Kolfe  reports  recovery  after 
a  quarter  of  an  ounce  of  tho  powdored  drug.  Pregnancy  existed,  but 
abortioQ  was  not  produced  (Boston  Med.  and  Surg.  Joum.,  cxxvi.). 

Administration. — Colocynth  is  used  only  in  the  form  of  tho  extract 
(Extmcfum  Colocyntkidis^  U.S.), — useful  as  an  addition  to  laxativos,— 
dose,  as  a  purgative,  three  to  fir©  grains;  and  of  the  compound  extract 
(Extractum  OflocyntMdis  Compositum,  U.S.),  which  contains  extract  of 
colocynth,  sixtoen  parts,  purified  aloes,  fiity  parts,  reein  of  scammony, 
fourteen  parts,  cardamom,  six  parts,  soap,  fourteen  parts,  and  is  a  very 
uscAiI  purgative  preparation,  either  as  a  laxative  in  minute  dose  (one 
to  throo  gi-ains),  or  in  large  dose  (five  to  twenty  grains)  as  aa  active 
purgative. 

SOAMMONIUM— SCAMMONY.    U.S. 

A  resinous  exudation  fVom  the  root  of  Convolvulua  Scammoaia,  » 
vine  growing  in  Syria.  It  is  said  to  be  obtaiued  by  cutting  off  the 
root  obliquely  about  two  incbots  from  the  origiu  of  the  Htom»,  and  catch* 
ing  in  shcUs  tho  few  drachms  of  milky  Juice  which  exude  from  each 
root  l<Vom  those  shells  it  is  emptied  into  a  vcstiol  aud  allowed  to  txm- 
croto.  Before  exportation  it  is  usually  adulterated  with  the  exproaaod 
juico  of  tho  loaves  and  dtalks,  aud  with  chalk,  flour,  ashes,  sand,  otc 
This  aduUeratiou  was  formerly  carried  to  a  vory  groat  extent,  but  is  ml 
present  iudulged  in  to  a  much  less  degree.  The  pure  or  Virgin  Seam- 
many  is  In  irregular,  rough,  fitisured  masses,  of  various  sizes,  commonly 
solid,  with  a  dull  rosiiious  fracture,  and  of  a  dark  greenish  color,  io* 
dining  to  black.  The  smell  is  peculiar,  resembling  that  of  old  cheese. 
The  taste  alter  a  time  is  acrid.  Factitious  or  adulterated  scammooj 
occurs  in  cakes  of  various  tiizes  and  shapes,  and  is  sometimes  BpcAeo 
of  as  amylaceous  or  cretaceous  scammony,  according  to  the  material  used 
for  its  adulteration.  The  active  principle  of  scammony  is  a  resin,  very 
similar  to  that  of  jalap.  The  proportion  of  tliis  reain  in  the  drug  rarieo, 
according  to  the  purity  of  the  article,  from  eight  to  ninety  per  cent. 
The  U.S.  Pharmacopcsia  directs  that  scammony  shall  contain  seventy- 
five  per  cent,  of  the  resin. 

Theeapi:l'tics. — Scammony  acta  upon  the  system  like  Jalap,  but  is 
somewhat  more  irritating,  and  therefore  more  apt  to  gripe  severely, 
and  is  still  more  strongly  contra-indicated  in  inSammatory  diaeosoe  of 
the  intc'ittinal  canal.  It  is  decidedly  less  drastic  than  gamboge.  It  is 
never  used  alone,  but  in  combination  with  other  less  active  cathartioa. 
The  dose  of  the  resin  (^Resina  Scammonii-,  U.S.)  is  two  to  five  grains. 


As  all  tho  ingredients  have  been  noticed,  the  preaent  seems  the 
proper  place  for  the  consideration  of  Pildla  Oathabtioa  CoiCTOStT.^ 
U.S. — Compound  Cathartic  Pills.     These  popular  pills  contain  escb — 
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compound  extract  of  colocyotb,  one  and  a  third  grains ;  abstract  of 
jalap  and  calomel,  eacb  one  grain ;  gambogo,  one-fourth  of  a  grain 
As  there  U  soap  in  the  first  ingredient,  the  calomel  is  sooner  or  later 
reduced  to  the  black  oxide  of  mercury. 

The  compound  cathartic  pills  are  a  very  efficient  purgative,  generally 
not  producing  much  griping.  They  cause  largo  watery  stooU,  and  ar« 
used  when  it  is  d^ired  to  empty  the  bowels  and  deplete  fW)ra  the  ptjrtal 
circtiiation.  Cn  account  of  the  mercury  in  iheoi,  they  should  not  be 
used  OS  an  habitual  laxative. 
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PODOPHYUjUM— PODOPHYLLUM.  V,8, 

The  rhizome  of  Podopbyllum  pettatum,  or  May-apple,  a  peren- 
nial herb,  growing  in  the  Northern  and  Middle  United  States.  Podo> 
phyllum  occure  in  simple  or  branched,  cylindrical,  brownish  pieces, 
about  the  thickness  of  a  goose-quill,  smooth  or  wrinkled  longitudinally, 
often  obscurely  marked  with  the  scars  of  leaf-scales,  and  furnished  with 
numerous  rootlets  or  their  remnants  attached  to  the  lower  surface.  The 
taste  is  bitterish,  acrid,  nauseous.  The  rhizome  contains  the  alkaloid 
BerberiAt,  but  the  purgative  power  resides  in  two  resins,  one  soluble, 
the  other  insoluble,  in  ether.* 

Pbtsiolooioal  Action. — The  experiments  of  Dr.  Snow,  of  Dr.  S. 
R.  Percy  {American  Med.  Times,  vol.  iv.),  of  Dr.  F.  E.  Anslio  (^Me/i. 
Time*  and  Oaz.,  March,  1863),  and  of  others,  have  shown  that,  whether 
administered  by  the  mouih  or  hypodermically,  podophythim  produces 
in  the  lower  animals  purging,  with  colicky  pains  an>j. sometimes  vomits 
ing.  If  the  dose  be  sufficient,  the  stools  are  bloody,  and  after  large 
amounts  death  occurs,  preceded  by  hypercatbarsis,  prostration,  and 
slight  convulsions.  On  post-mortem  examination,  Dr.  Anstie  found  in- 
tense infiammation,  with  ulceration  of  the  mucous  membrane  of  the 
small  intestines.  Upon  man  podopbyllum  acts  as  upon  these  animals, 
producing  in  large  doses  violent  catharsis,  accompanied  by  much  pain, 
and  is  probably  cajMble  of  acting  as  a  fatal  gastro-intcstinal  irritant. 
Ten  gmins  produced  in  a  strong  woman  violent  bilious  but  not  bloody 

•  Podowyuotiki  lUtei  (Anl.  /.  Rrper.  Path.  m.  Pkarm.,  xllL  40)  that  be  luu  IwIm1«1  « 
CTjatallioe  aub(t«iii?o  {PadopkyilotiNrin)  which  b*  b«liarea  %a  ho  tht  Ktiv*  put  of  podopfaf  t- 
tln.  Oa»-t«DUi  of  ft  gnia  i>f  it  IB  ft  c«t  producvd  CftUt  romiting  ftod  purgiog.  B/  th*  iiatioa 
of  ftaftlkuli  It  is  raaolved  inta  two  inbtttftoMM,  pikropndnpkyHin  mnA  podopkt/tiinie  aeui,  wbieb 
ftlM  wtiit  is  the  rhlwma.  PikropodophjIliB  roHmblM  po(lophjllot'>xlB  Is  iu  ftoiios  upos  thi 
orgsiiBm,  but  is  1«m  powarful.  Dr.  I).  0.  Bran  bms  luad  podaptij-IIutuxia  u  ft  purgftttt*  lor 
ehiMrvn,  ftoil  Sndi  il  to  reprt*enl  podophjriliii  OOinplot*!/.  To  ft  child  thittMB  7«VB  old  h* 
glTM  from  nix-  to  Dtn«-bunclt«dtht  of  ■  grvin  [At-cM./.  ICindtrlktilk.,  H.,  ISflO).  Podophjllo- 
tozift  bfti  bean  emplo/eil  hjpodeimtoikll}!  hy  Dra.  Dudley  ftud  Ca*lle  (Mttt.  New,  1A80,  tdI. 
U.  p.  SOD).  0D«-Ccntb  of  ft  %c*\a  dltiolved  1b  ftloobol  prodiic«d  loesl  Irrltfttlon,  ftod  Id  ooljr 
on*  OftM  out  of  four  bftd  ftuj  dacidad  iufluonc«  upon  tb«  bo««k.  lo  cxperlmenti  mftde  upon 
lower  ■nimftU,  Dr.  J.  N«ibcrs«r  {Arck.  /.  Kxper.  Path.  m.  PKarm.,  xxviil.,  ISVO)  hft*  found 
eryrtftlliMd  podophjlloloiiD,  wh«a  tn  saCDieftl  dai*,  to  produce  Tiolcat  pargiag,  with  pro- 
avnneed  lowtrinf  of  lh«  KMoriftl  prewar^  sod  *cveni  BopbrlUa;  tipoo  Ibo  oeatnl  Bcrvoat 
t^itcn  tb«  poUoa  ftpp«fti«l  to  bftv*  ao  ^rtet  ioflueDoe. 
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vomiting  and  purging,  with  collapse,  but  final  recovery  (^Phita.  Ma 
TivMi,  xii.  520).    The  exporiments  already  mentioned  show  that  it  aet*1 
by  being  absorbed,  which  is  confirmed  by  the  experience  of  Dr.  Percy, 
who  found  that  ita  application  to  an  ulcer  was  followed  by  ita  speciSo, 
effects.     It  has  been  claimed  that  it  acts  especially  upon  the  liver;  and 
much  clinical  testimony  has  been  adduced  to  support  this  view,  which 
is  alAO  confirmed  by  the  experiments  of  Rutherford  (see  p.  747). 

Very  large  doses  are  distinctly  poisonous.  A  child  four  years  old 
wafi  killed  in  this  city  by  an  unknown  amount  The  symptoms  were 
ropcatud  vomiting,  slight  purging,  collapse,  and  finally  coma,  ending  in 
upilupliform  convulsions  (Dr.  T.  G.  Morton).  An  infant  twenty-two 
months  old  rccovurod  from  four  grains  {Amtralasian  Med.  Gaz..,  \\.  237). 

Tberap£DT1cs. — Podophyllum  is  a  powerful  purgative,  which  usually 
requires  tun  or  more  boui-a  to  act,  and  produces  "  bilious  disohargos" 
with  griping  pains.  In  this  country  it  is  very  largely  used  in  caaes 
of  acute  constipation,  and  with  very  good  effect;  it  hoe  also  been  com- 
mended very  highly  by  numerous  practitioners  in  the  so-callod  "bitioua 
attacks"  Owing  to  the  extreme  slowness  of  its  action,  it  is  not  well 
a<l.tptud  for  combination  with  brisker  cathartics.  The  same  quality 
fits  it,  however,  for  use  with  calomel,  it  requiring  nearly  tbo  sama 
length  of  time  as  that  drug  to  produce  purgation.  L.  Lowis  (Br/f. 
Med.  Journ.,  1876,  ii.  54G)  affirms  that  in  small  repeated  dosua  (gr. 
^  t.  d  )  it  is  a  powerful  stimulant  of  the  gustatory  nerves. 

Adhinistratiom. — Although  an  extract  (Extractum  Podophylli)  is 
official, — dose,  one  lo  three  grains,  and  a  Jiuid  extract  (Rvtractttm  i^«(o- 
phi/Ui  Fluidum),  dosi',  five  to  fifteen  uiinims, — podophyllum  is  E<carcely 
ever  given  in  any  other  form  than  that  of  the  resin,  commonly  kuowa 
as  PodophyUin.  Jiesina  PodophyUi  (U.S.)  is  prepared  by  precipiLaiiag 
a  coucoutratod  lincturu  with  water;  as  berberine  is  soluble  iu  the  latter 
menslruuin,  the  resia  as  thua  obtained  is  free  from  the  alkaloid.  The 
portion  of  this  duplex  resiu  which  is  soluble  in  ether  is  certainly  man 
actively  purgative  than  the  other  part,  to  which,  indeed,  any  purgative 
property  is  denied  by  some.  Dose,  as  a  purgative,  from  one-sijcth  to 
one-fourth  of  a  grain  ;  as  a  laxative,  one-twelflh  of  a  grain. 

ELATERIUM. 

A  substance  deposited  by  the  juice  of  the  fruit  of  Ecballium  ela- 
tarium,*  or  squirting  cucumber,  a  native  of  Greece,  but  cultivated  in 
England.  In  the  interior  of  the  cvate  fruit  is  an  elastic  sac,  which  i-on- 
tains  the  seeds,  and  at  ripening  becomes  so  distended  with  juice  that 
when  the  fruit  falls  off  the  vino,  and  the  support  is  removed  from  tb« 
stem  end,  a  rupture  occurs  at  the  latter  position,  and  the  liquid  with 


*  !■  Bruil  tbi  fruit  of  th«  Moinordica  bnoltK  U  uMd  Id  drop*]/,  ftad  kppwn  to  ba  &  «i»- 
Int  bjdrmcopie  mlbartio,  cauaiii);  botli  diarrbon  Kod  vomitini;  wbra  gtran  bjr  Ui«  i 
Ukd  romltini  only  wbon  givvn,  m  it  uiuall;  Ij  in  Bruil,  bj  Iqjectloii.    &m  I^iid.  JImd. 
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the  seeds  is  forcibly  projectfid.  The  medicinal  principle  is  said  to  be 
contained  only  in  this  inner  juice.  In  onlcr  to  avoid  loss,  the  {Vuit  ia 
picked  Willi  a  piece  of  the  stulk  adherent  to  it  before  npcniug,  and  ia 
opened  by  Hlicing.  Elaterium  occurs  in  light,  friablu,  slightly  incurved, 
groenidb-gray  cakeH  about  a  lino  thick.  The  taste  is  acrid  and  bitter; 
the  fracture  finely  granular.  Owing  to  the  variability  of  commercini 
el&terium,  the  U.S.  PhartnacopcEia  now  recognizos  only  tho  active  prin- 
ciple, Elaterin.  {Elaterinum,  XJ.S),  which  was  fij-st  separated  in  a  pure 
atate  by  Morries  {Reprrtor.  fur  Pharm.,  xxxix.  134).  It  cryulallixoa  in 
colorlosH,  shining,  rhombic,  six-sided,  udorlesH  tables,  of  a  very  bittei 
aharp  taste  and  neutral  reaction.  According  to  Dr.  U.  Kbhter  (Kir- 
chow's  ArchiVf  Md.  1.  p.  237),  it  is  insoluble  in  water  and  in  glycerin, 
readily  soluble  In  cold  alcohol,  and  soluble  with  difficulty  in  other  and 
in  turpentine.* 

Pbtsiolooical  Aarios. — Locally  applied,  elalorium  is  a  vary  de- 
cided irritant,  producing,  according  to  Pereii*a,  ulcerations  in  the  fingers 
of  those  who  handle  the  fruit  and  prepare  the  drug  for  market.  When 
taken  internally,  it  acts  on  luun  aa  a  mo«t  powerful  hydrugoguo  catfaar- 
tic,  producing,  when  tho  dose  and  admlnitttration  are  properly  regulated, 
enormous  watery  -^toolsi,  without  much  irritation.  On  tho  lower  animals 
its  notion  is  much  loss  certain.  Viborg  assorts  that  a  horne  was  unaf- 
footed  by  a  pound  of  elut-erlum  fVuit;  and  I  have  given  one  and  even 
two  grains  of  a  presumably  active  elaterium  to  a  dog  without  pro- 
ducing very  obvious  results.  Tf  the  dose  bo  sufflciently  large,  all  ani- 
mals probably  are,  however,  fatally  atfected  by  elaterium,  perishing  by 
progressive  depression.  Professor  Stille  asserts  (^Therapeutics,  vol.  ii. 
p.  45f>)  that  tho  death  is  not  rarely  preceded  by  violent  vomiting  and 
purging;  and  even  when  these  are  absent  during  life,  post-mortem  ex- 
amination reveals  congestion  and  inflammation  of  tho  gastric  and  intoa- 
tioal  mucous  membranes.  In  none  of  my  own  experiments,  which  have 
not  been  very  numerous,  has  any  purging  been  present;  further,  in 
Dr.  Kohtor's  elaborate  investigation  (Joe.  cit.),  elateiium  dissolved  in 
alcohol  was  injected  under  the  skin,  tho  powdered  elaterium  was  put 
into  tho  rectum,  and  was  given  by  the  mouth  after  the  gall-duct  hud 
been  tied  so  as  to  prevent  the  flow  of  bile  into  tho  intestine,  and  iu 
neither  case  was  there  any  purging,  but  prostration,  apathy,  disturbed 
respiration,  salivation,  and  violent  convulsions,  ending  in  death.  From 
these  experiments  T)r.  Kohler  draws  tho  conclusion  that  elaterium  ex- 
erts a  general  action  upon  the  system,  for  which  its  introduction  into 
tho  blood  is  all  that  is  requisite,  and  also  a  purgative  influence,  for 
which  it  is  necessary  that  there  bo  bile  in  tho  duodenum  to  dissolve 
tho  elaterium  and  cause  it  to  act  locally  on  the  intestine.  Tho  objection 
to  this  conclusion  is  that  our  present  light  seems  to  indicate  that  ela- 


*  For  tho  behftrinr  of  elaterin  with  vorlntu  rcKguila,  ■■<!  Tor  the  netbodl  of  *wrctl)Dg 
tot  ll  io  n««)i«0'leg«l  iBTwtlfBtloDi,  lb«  rmiir  b  refamd  to  Dr.  Efibltr's  aminctEr. 
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torium  does  not  parge  dogs  and  rabbiU,  even  when  given  by  tho  month. 
Further.  elatcHum  applied  externally  will  canw  purging  in  man  («ee 
Stille,  Therapeutic*,  vol.  ii.  p.  45i)).  So  that  the  application  of  the  conclu- 
eions  arrived  at  by  Kohlor  to  man  ia  incorrect.  Kohler's  cxperimcnta 
proved  that  in  animala  elaterium  is  absorbed,  even  when  given  by  tho 
mouth,  sinoe  ho  found  it  in  the  nrine  of  tho  poisoned  do^  and  rabbiU^ 

Therapeutics. — Klaterium  is  certainly  tho  moat  efficient  of  all  the 
hydragoguecfttliartics,  pro<iucin*  in  propcrly-rugulatod  doses  the  froesi 
evacuations  with  eomparativoly  little  pain  and  irritation.  It  is  ihero- 
fure  indicated  whenovcr  a  powerful  cathartic  of  such  nature  ia  indi' 
cat«d.  It  is  tho  most  officiont  of  alt  the  modicincM  of  tho  cImsb  in 
general  dropsy  or  in  ascites.  As,  however,  its  action  in  very  exhausting, 
great  care  should  bo  exercised  not  to  give  it  in  too  large  dose;;,  and  mlaa 
to  support  the  strength  of  tho  patient  during  tho  period  of  purgation, 
and  afterward».  by  alcoholic  stimulants,  easily -digestod  nutritious  food, 
and  appropriate  hygienic  measures.  In  the  latter  stages  of  dropsy  the 
injudicious  use  of  elaterium  may  favor,  and  no  doubt  has  aooeleratod, 
tho  fatal  result,  by  intensifying  the  exhaustion.  An  idea  has  provailod 
that  elaterium  i»  especially  valuable  in  urtsmia,  because  it  produces  an 
elimination  of  the  urea  in  the  stools;  but  I  have  been  unable  to  find 
authority  for  the  asserted  elimination.  Be  this  as  it  may,  however, 
clinical  experience  has  demonstrated  tho  utility  of  elaterium  in  chronic 
renal  disease.  In  order  to  deplete,  elaterium  has  been  employed  in 
various  diseases ;  but  this  use  is  not  to  bo  encouraged,  and  especially 
when  there  is  any  gastro-intestinal  irritation  or  inflammation  are  the 
salines  much  preferable  to  elaterium.  In  cases  of  plethora,  however, 
when  there  is  a  sudden  determination  of  blood  to  the  head  and  a  very 
powerful  improB«ion  is  noodod,  tho  vegetable  cathartic  may  be  advan- 
tageously employed. 

ToxicoLOQT. — Elaterium  is  without  doubt  capable  of  deatroying 
life,  and  that,  too.  when  not  In  large  quantity,  T  know  of  but  on* 
recorded  death, — that  of  a  woman  who  took,  by  the  advice  of  a  quack, 
two  and  two-fifths  grains  of  the  extract  of  elaterium  and  sixteen  graiua 
of  rhubarb.  Violent  and  uncontrollable  vomiting  and  purging  came 
on,  and  proved  fatal  in  thirty-six  hours.  After  death,  the  gostro-intea- 
tinal  mucous  menibraue  showed  marked  evidences  of  inflammation. 
(Soo  Bect^s  Medical  Jurisprudence^  12th  od.,  voL  ij.  p.  719.) 

Administration. — It  is  not  safe  to  commence  with  more  than  ono- 
sixth  of  a  grain  of  eiatoriuin,  to  which  should  bo  united  a  grain  of  the 
extract  of  hyoscyamus  and  a  drop  of  some  aromatic  oiL  The  doaa 
of  the  officinal  elaterin  is  one-twentieth  of  a  grain ;  of  the  tritvrati&m 
(TYituratio  Elaterini — 10  per  cent.,  U.S.),  half  a  grain.  Elaterium  when 
injected  hypodertuically  produces  free  purgation ;  but  this  melhod  of 
administration  is  not  justifiable,  on  account  of  the  excessively  aovers 
local  irritation,  which  has  been  the  cause  of  fatal  tetanus  (case,  TKerap. 
Ooi.,  vol  ii.  p.  27). 
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C  AMBOQIA— GAMBOGE.    U.S. 

A  gum  reain,  obtaiued  in  Siuni  by  breaking  off  the  leaves  and  young 
ehooU  of  the  tree  knowa  by  bot^nititti  an  Garcinia  hanburii,  and  catch- 
ing in  snitable  Teasels  the  Juice  as  it  drops.  When  the  recoptaclea 
consist  of  hollow  bAmbooa,  the  Juice  hardens  into  cylindrical  caats, 
striated  externally,  and  with  a  central  cavity  due  to  the  loss  of  aub- 
Blance  in  drying.  This  is  the  so-called  pipe  gamboge.  Gamboge  in  sorts 
occurs  in  irrej^uliir  masses.  Gamboge  is  a  hard,  rcsinoid  substance. 
of  a  brittle,  otlen  coiicboldal  fracture,  of  a  deep  reddish -orange  color 
on  exposed  surfaces,  more  yellowish  when  freshly  broken,  affbrcliDg  a 
bright-yellow  powder,  instolublo  iu  water,  with  which  it  forms,  how- 
ever, an  iutonsoly  yellow  cmulaloa.  It  has  littie  or  no  taste,  but  when 
chewed  producen,  after  a  tinie,  an  acrid  sensation  in  the  faucoa.  It 
contains,  according  to  Christison,  as  much  as  seventy-two  per  cent,  of 
gambogic  acid,  a  resinous  acid  of  a  cherry-red  color,  forming  red  salts 
with'alkalies.  This  would  appear,  however,  to  be  only  one  of  the  pur- 
gative principles  of  the  drug,  since  it  is  leas  drastic  than  an  equal 
weight  of  gamboge  (Christison,  Ann.  Chem.  Pharm.  xxiii.  185;  Pabo, 
Additam.  quad,  ad  Virtutes,  etc.,  Dorpat,  1851;  Diiraazkiewioz,  Mdete- 
mata  de  Jtainarum,  etc.,  Borpat,  1858):  five  grains  of  it  prodnood  in 
some  persons  only  watery  evacuations,  in  others  not  ev*n  thcte,  aud  as 
maoh  as  seventeen  grains  have  boon  taken  without  more  serious  effect 
than  severe  purgation. 

Pbtbiolooical  Action. — Administered  by  the  mouth  to  dogs,  cats, 
boreee,  and  probably  other  of  the  lower  animals,  gamboge  acts  very 
generally  as  a  violent  drastic  cathartic;  but  from  the  experiments  of 
Schaur  and  of  Orfiia  it  would  appear  to  cause  sometimes  simply  vomit* 
ing,  and,  when  in  very  large  amounts,  death,  without  any  marked 
symptoms  other  than  those  of  progressive  dopression.  In  such  eases 
the  gastro-inteatinal  mucous  membrane  was  found  highly  inflamed,  and 
the  intensity  of  the  irritation  probably  paralyzed  the  intestinal  func- 
tions. Ac-cording  to  Daraszkicwicz  and  to  Schaur,  in  order  for  gam- 
hogic  acid  to  act  as  a  purgative  the  prcaenco  of  bile  in  tbo  intostino  is 
neoeesary.  As  it  has  been  detorminod  by  Schaur  (quotod  by  Huso- 
mann)  that  the  hyiwdermic  administration  of  gamboge  to  dogs  re- 
sults simply  in  the  produt'lion  of  local  abscesses,  and  as  A.  L.  Ricbter 
asserts  that  when  applied  to  raw  surfaces  in  man  it  acta  merely  as  a 
local  irritaut,  it  would  appear  that  gamboge  docs  not  act  by  absorp- 
lion,  and  the  alkaline  juices  of  the  alimentary  canal  probably  dissolve 
it  so  that  it  can  readily  be  taken  up  by  the  villi.  JJovertheless,  both 
Gmelin  and  Tiedcraann  assert  that  they  have  found  its  principles  in 
the  urine.  Schaur  has,  however,  been  unable  to  detect  it  in  the  urine 
of  persons  or  of  animals  taking  it.  Even  when  ho  injected  largo  quan* 
^ties  of  it  into  the  blood  of  doga  he  failed  to  0nd  it  in  the  urine, 

lough  he  did  obtain  a  rosinoid  substance  which  he  believes  to  be  a 
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dorivative  of  gambogic  acid.  Lewis,  Aboillo,  and  Ferriar  asBort  that, 
when  given  in  certain  ways,  gamboge  acts  as  a  decided  diuretic.  If 
this  be  true,  absoqition  of  it  must  oc<;ur. 

TnKRAPBCTlce. — On  aooount  of  tho  intonso  irritation  which  liu;ga 
doses  of  it  produce,  gamboge  is  very  rarely,  if  over,  used  alone  aa  » 
purgative,  but  ie  employed  to  give  sharpness  to  purgative  corabinatioiw. 
In  very  obstinate  hahitual  constipation  it  haa  been  usod  in  doacs  of  ono 
or  iwo  grains  as  a  decided  laxative.  Ita  use  as  a  tiydragogue  in  dropsy 
li  to  lio  absolutely  condemned,  it  being  much  loss  effective  for  this  pur- 
pose, and  more  irritating,  than  vurioii»  other  ftubstanooa.  The  doae  of 
gamboge  is  from  two  to  five  grains,  made  into  pill  with  soap,  or  gireo 
in  alkaline  solution. 


OLEUM  TIQLn-CROTON  OIL.    U.S. 

Tho  fixod  oil  obtained  fVom  the  seeds  of  Croton  Tiglium,  a  euphoi^ 
biaccous  shrub  of  HiTKiostiiti  and  other  portions  of  Southern  Asia. 
This  oil  is  quite  viscid,  varies  in  color  from  a  pate  yellow  to  a  dork 
reddish  brown,  and  has  an  acid  reaction.  Its  taste  is  hot,  acrid,  and 
extremely  persistent;  its  odor  faint,  but  peculiar.  Croton  oil  consists 
chiefly  of  the  glycerites  of  ordinary  fatty  acids,  but  contains  also  a 
peculiar  acid,  crotonoteic. 

ParsioLooieAL  Actioh. — Locally  applied,  croton  oil  is  an  intcosa 
irritant,  producing  upon  the  skin  an  eruption  which  is  at  first  papular 
but  in  a  very  short  time  becomes  pustular.  This  effect  of  tho  drug  will 
be  considered  mora  in  detail  under  the  beading  of  Counter- 1 rritaata. 
When  given  by  tho  mouth,  croton  oil  affects  the  horse,  the  dog,  and  prob- 
ably  other  mammals,  as  it  does  man,  producing  violent  purging,  with 
severe  griping,  and,  when  in  sutticicnt  amount,  fatal  gastro-int^stinal 
inflammaUon.  The  question  as  to  whether  it  acts  by  producing  a 
aiuiplc  local  impression  or  by  absorption  is  unsettled.  In  tho  oxperi* 
mcnta  of  Hertwig  (Stilldi,  Therapeutics,  2d  cd.,  vol.  ii.  p.  44D)  and  of 
Buchoim  (^Virchow's  Archiv,  xii.  1),  purgation  did  not  follow  tho  injec- 
tion of  the  oil  into  the  veins  of  animals ;  but  Conwell  obtained  a  rosoll 
contrary  to  this,  and  there  is  considerable  testimony  that  its  cxtomal 
use  In  man  is  sometimes  followed  by  pui^ing  (Stilld,  Thernp.,  2d  »d., 
vol,  ii.  p.  451),  and  even  by  fatal  resulta,  (^Schmidt's  Jakrh.,  Bd.  oLciv. ; 
also  Koberfs  Arheiten,  1890,  iv.  p.  45.) 

It  is  probable  that  the  oil  acts  on  the  intestine  both  locally  and  by 
absorption.  Tho  experiments  of  I\obert  and  of  Hirschhoydt  (^Koberfs 
Arba'ten,  iv.,  1890)  seem  to  prove  that  crotonoleic  acid  is  both  the  pur- 
gative and  vesicant  active  principle:  it  exists  in  the  oil  combined  with 
glycerin.  It  is  believed  that  tho  glycorito  is  slowly  decomposed  in  the 
intestines,  and  that  the  acid  which  is  thns  set  fVea  acts  progressively. 
Certainly,  Hirschhoydt  found  that  pure  crotonoleic  aedd,  which  haa 
appeared  in  commerce,  is  not  a  practical  purgative,  ien  milligraminas 
being  very  uncertain  in  its  effeota;  whilst  large  doses  are  prone  to 
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produce  excoeatTo  gastro-intcstinal  irritation.  Injected  Into  tbo  blood, 
crotonolcic  acid  was  found  to  be  an  exceed ing-Iy  active  depressant  to 
Uio  circulation.  The  amount  of  free  crotonolcic  acid  increftees  in  croton 
oil  very  markedly  with  age.  On  this  account  old  croion  oil,  with  an 
acid  reaction,  acta  much  more  harshly  than  does  the  recent  neutral  or 
nearly  neutral  oil,  and  should  be  rejected  for  internal  use. 

THEBAPEtJTica. — Croton  oil  ia  a  very  rapidly  acting,  violent  drastic 
and  hydragoguo  cathartic.  It  ia  chiefly  used  in  ca-sos  of  obstinate  con- 
stipation from  difieaso  of  the  nervous  system  or  from  load- poisoning. 
The  fact  that  a  drop  of  it  placed  upon  the  tongue  will  purge  actively 
peculiarly  fit*  it  for  use  in  mania,  deUriuyn  tremens,  and  other  diseaacfl 
when  the  patient  rofu&ea  to  take  medicine.  When  it  ia  desired,  aa  in 
sorno  brain-diseases,  to  revdae  through  the  bowels,  croton  oil  ia  prob- 
ably the  most  ftvailftble  of  the  cathartics.  The  doao  ia  one  drop,  which 
may  be  administorod  in  pill,  in  emulsion,  or  hy  simply  placing  it  upon 
the  tongue.     In  overdoses,  croton  oil  is  a  violent  poison. 

ToxicoLOOT. — Although  in  small  amounti*  croton  oil  causoa  aiich 
severe  symptoms,  yet  in  larger  quantities  it  has  failed  to  produco  aa 
serious  results  as  would  be  naturally  expected.  It  is,  however,  very 
possible  that  in  at  least  some  of  those  reoonlod  cases  the  oil  was  adul- 
terated. Cowuu  has  re](orted  a  case  (ilusemann,  Toxicolotjie,  Bd.  ii.  p. 
443)  of  a  child,  lour  yuiirs  old,  who  recovered  io  two  days  from  a  tea- 
spoonful  of  crotun  oil  taken  on  a  full  stomach ;  Adams  {Ibid.)  saw  re- 
covery in  an  adult  attcr  the  ingestion  of  a  drachm;  and  in  the  Boston 
Med.  and  Surg.  Journ.,  18G8,  i.  294,  is  recorded  the  case  of  a  woman 
who  took  about  au  ounce,  was  vomited  forty-five  minutes  afterwards 
with  mustard,  and  tioaily  recovered.  The  minimum  fatal  dose  is  not 
known,  and  probably  varioa  greatly.  A  child  aged  ihirteon  months 
was  killed  by  a  quantity  believed  not  to  exceed  three  minims  {Med. 
Times  and  Gaz.,  1870,  i.).  Giacomini  (Stille,  T/ierapeutics,  vol.  ii.  p.  451) 
i-eportd  a  ease  iji  which  tweutv-fDur  grains  of  the  drug  proved  fatal  io 
aa  many  hours :  although  there  were  but  four  stools,  the  patient  prc- 
Bonted  the  symptoms  of  general  collapse,  preserving  consciousness  to 
the  last.  A  little  leas  than  two  drachms  has  caused  vomiting  and  death 
without  purging  (Amer.  Jovm.  Med.  Sci.,  April,  1874).* 


*  For  otlHr  «um.  •««  if^f.  0<u.,  rol.  xlill.;  JPdlni.  Uttl.  Journ.,  18S1 ;  LameH,  1870, !.[ 
Brit.  Mvt.  Jomm.,  1874,  1. ;  Anm.  rfifyy.,  1871,  ).;  ftlao  Kohtrft  Arheitem^  tr.,  Iflflfl. 
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DiUExncj  are  medicines  nsed  for  the  purpose  of  increasing  the  flow 
of  urine.  Some  of  them,  without  doubt,  act  directly  upon  the  aecreting 
slructure  of  the  glands,  bat  others  of  them  induce  the  increased  nocre- 
tiou  iudiructly,  by,  in  6omo  way,  removing  the  obstacle  to  secretion. 
It  is  notorious  that  diuretics  often  fail  in  practice  when  their  action 
is  most  urgently  needed.  This  results,  in  many  cases,  from  the  nature 
of  the  dittoflse,  and  is  not  because  diuretics  are  powerless  or  uncertain. 
Thus,  in  cardiac  disease  the  congestion  of  tho  kidneys  may  bo  so  groat 
as  to  render  secretion  impossible;  and  it  is  equally  evident  that  when 
the  tubules  are  destroyed  by  Bright's  disease  modieincs  must  bo  power- 
less to  provoke  excretion. 

There  are  certain  agencies  whoso  influence  upon  the  kidneys  should 
never  be  lost  sight  of  in  exhibiting  diuretics.  Thus,  cold,  by  chocking 
the  seorotion  of  the  skin,  often  acts  as  a  most  cfilciont  remedy  of  tho 
class.  Again,  mere  vascular  fulncAS  tends  to  provoke  excretion  of  water 
by  tho  kidneys.  This  assertion  does  not  rest  simply  upon  theory.  In 
an  elaborate  series  of  exporiraonts,  E.  Koux  {Archives  Physioi.,  187-1, 
p.  B78)  found  that  the  ingestion  of  large  quantities  of  water  greatly 
increased  tho  flow  of  urine,  but  did  not  sensibly  affect  the  oliminaLion 
of  uroa  or  uric  acid,  although  the  elimination  of  the  chlorides  seemed 
to  be  augmented;  in  Booker's  exporiroonts,  however  (Brit,  and  For. 
Med.'Chir.  Hcv.,  xiv.,  1854),  largo  draughts  of  water  increased  not 
only  tho  amount  but  also  the  solids  of  the  urine.  The  investigations 
of  J.  Meyer  (^Hoffviann  und  Schwalin^s  Jakresb.,  1881, 345)  explain  those 
discrepancies  and  show  how  water  may  be  of  service  in  various  dieeaMS. 
Ho  found  that  at  times,  when  the  tissuoa  wore  fUll  of  the  products  of 
disintegration,  the  cfloct  of  water  in  increasing  elimination  was  very 
marked,  but  that  upon  tho  wasting  processes  of  the  body  the  water 
exerted  no  influence.  It  would  seem,  therefore,  that  while  wu  cannot 
by  water  produce  tissued iaintcgration,  wo  can  by  it  wash  out  Ihe  ro- 
taiiied  products  of  tissue-change ;  and  I  cannot  help  suspecting  that  the 
groat  rarity  of  unlnherited  gout  in  America  has  some  connection  with 
the  universal  habit  of  drinking  water  very  freely.  Large  draughu  uf 
simple  water  at  regular  iulcrvals  often  act  very  fkvorably  in  iiciifi! 
Bright's  diiease,  greativ  iucreasiug  the  urinary  flow,  and  al  the  samfl 
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time  lessening  the  irritation  of  the  kidneys.  Porak  and  Bornhoim 
{JVoMU.  Arck.  d'Obstt't.  e.  Oyn.^  viii.,  1893)  claim  to  have  obtained  the 
most  extraordinnrily  good  results  in  rer^*  grave  acute  Bright's  disease, 
eepecially  Buch  as  occurs  in  pregnancy,  by  the  hypodermic  injection  of 
a  thoToughty  RtoriliKcd  solution  of  seven  and  a  half  grammes  of  6odium 
chloride  to  n  litre  of  water.  They  inject  into  the  abdominal  walls  or 
the  bullocks  as  much  as  five  hundred  grammes  of  the  liquid  at  one 
time,  and  iiave  given  in  eight  hours  fifteen  hundred  grammes  in  four 
injections.  In  various  inflaramationa  or  irritations  of  the  genito-urinartf 
organs,  as  in  gravel,  wheoever  it  is  deeired  to  make  the  soerctioD  loss 
irritating  or  less  concentrated,  the  value  of  water  as  an  adjuvant  to 
medicinal  diuretics  should  always  be  taken  advantage  of. 

There  certainly  is  a  very  marked  antagonism  between  the  bowola 
and  the  kidneya,  so  that  freo  catharHis  reduces  very  decidedly  the  se- 
cretion of  urine.  There  is  also  an  antagonistic  relation  betweeo  tfao 
akin  and  the  kidnoyti,  so  that  an  increase  in  the  excretion  from  one  of 
these  generally  results  in  a  diminution  of  that  of  the  other  cmunctory. 
This  should  niso  be  taken  advantage  of  when  a  diuretic  action  it*  desirod. 
Sweating  and  purging  at  such  timcii  are  therefore  to  bo  avoided.  'When 
a  diuretic  i»  exhibited,  the  patient  ahout<l  bo  kept  cool,  walking  about 
if  able,  or  if  it  is  necessary  for  him  to  remain  in  bed  ho  should  be 
covered  lightly.  Not  rarely,  a  remedy  which  when  administered  eold 
and  the  patient  kept  cool  aftorwai'ds  will  act  as  a  diuretic,  will  when 
it  is  given  hot  and  the  patient  kept  warm  act  as  a  diaphoretic. 

There  are  various  substances  which  are  of  such  nature  that  when 
eliminated  by  the  kidneys  they  act  upon  the  mucous  mombninc  of  the 
bladder  and  other  surfaces  over  which  they  pass.  It  seems  hardly  cor- 
rect to  speak  of  these  drugs  as  diuretics ;  yet  thoy  are  host  considered 
in  the  present  class. 

The  chief  indications  for  the  uso  of  diuretics  are  as  follows: 

1.  To  maintain  the  action  of  the  kidneys.  It  is  hardly  necessary  here 
to  discuss  the  necessity  of  excretion  to  the  syatem.  In  various  kidney- 
diseases  this  indication  is  very  urgent ;  but  as  the  lessened  excretion 
too  often  depends  upon  a  profound  organic  alteration  of  the  renal 
secreting  structure,  it  ie  evident  that  very  fVoqnently  diuretics  must 
fail  when  most  needed.  In  the  groat  majority  of  casce  in  which  diu- 
retics are  used  to  ftilfil  tlie  present  indication,  only  the  mildest  of  the 
class  should  be  employed.  Whenever  there  is  inflammation  of  the 
kidneys,  even  if  it  be  chronic,  Irritating  diuretics  should  bo  avoided. 
When  lessoned  urinary  excretion  is  purely  ftinctional  in  itii  origin, 
diuretics  are  often  most  serviceable.  In  fevers  especially  is  it  neces- 
sary to  maintain  the  action  of  the  kidneys;  for  this  purpose  water 
should  alwaj's  be  freely  given  daring  fever.  The  alkaline  diuretics 
sometimes  may  be  exhibited ;  but  the  most  generally  sorviconbte  of  all 
remedies  of  the  class  in  the  febrile  state  is  the  sweet  spirit  of  nitre. 

2.  To  evacuate  fluid.     For  this  purpose  diuretics  are  employed  in  all 
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fnrme  of  dropsy,  wid  are  sncoepsful  in  direct  proportion  to  Iho  nnirer- 
enlity  of  the  effusion  and  the  stnictiiml  perfection  of  the  kidneys. 

3.  To  soothe  and  diminish  irritnfion  of  the  genUo-urinary  organs,  Tho 
Tttluo  of  water  in  fulfilling  this  and  the  next  indication  has  already 
been  pointed  out.  By  lossening  the  acidity  of  the  iirino  and  ronderioiif 
soluble  the  uric  acid  wnich  is  present,  the  alkalies  are  equally  impor- 
toQt  in  carrying  out  the  present  and  the  following  indication. 

4.  To  alter  the  vrinary  secretion  so  as  to  prevent  the  deposition  of  calcu- 
lous material.  Notwithstanding  it  has  been  claimed  othorwioc.  I  thiak 
it  indubitable  that  as  yet  no  practical  measure  has  been  devised  of  di»- 
solving  a  ealculu!}  when  once  formed.  Even  to  alter  the  urine  so  as  to 
proTCDt  further  depotiition  is  probably  irapructi cable,  except  in  casos  of 
urie  acid  or  phosphutic*  diathesis.  A  discussion  of  the  use  of  diuretics 
for  this  purpose  will  bo  found  in  the  article  on  Potash,  which  is  the 
only  diuretic  used  to  meet  the  present  indication. 

DiurelicB  are  very  naturally  divisiblo  into  throe  eota, — the  hydra- 
gopio  diuretics,  tho  refrigerant  diuretics,  and  tho  altcrativo  diun^tics. 
These  classes,  of  course,  grade  more  or  less  into  one  another,  but  they 
are  sufficiently  distinct  for  practical  purposes.  Tho  drugs  belonging  to 
iho  first  sot  simply  increase  the  flow  of  water  fVom  tho  kidneys,  and 
are  thercforo  used  chiefly  for  tho  relief  of  dropsy;  those  of  the  second 
division  exert  a  marked  sedative  action  upon  the  system,  and  gener- 
ally do  not  increase  to  a.  great  extent  the  water  of  the  urine,  but  modify 
the  secretion  in  one  way  or  the  other,  and  are  mostly  given  to  rt-ndcr 
the  urine  loss  irritant  or  for  their  sedative  and  eliminative  action  in 
acute  disease.  Diuretics  belonging  to  the  third  division  are  of  such 
nature  that  their  active  principles  are  eliminated  by  the  kidneys  ai 
act  upon  the  mucous  surfaces  over  which  they  pass, — for  which  pai 
they  are  chiefly  employed. 

HTDRAGOGUE  DnJKETICS. 

SCHiLA— SQUILL.    TT-S. 

The  bulb  of  Urginea  maritima,  a  liliaceous  plant  growing  in  the  soul 
of  Europe,  especially  on  the  shores  of  tho  Ucdtlcrranoan.  Tho  hull 
varies  in  size  from  that  of  a  child's  head  to  that  of  the  fist.  It  is  com. 
posed  of  numerous  layers  or  scales,  which  separate  when  it  is  sliced  fur 
drying.  As  kept  in  the  shops,  squill  is  in  horny  flakes,  of  a  whits  or 
red  color,  becoming  leathery  when  wet,  and  having  an  acrid  bitter 
It  yields  to  water  and  alcohol,  and  also  to  vinegar.  Scillitin  has 
assorted  to  bo  the  active  principle  of  squill ;  but  the  sctllitin  of  diffe 
authors  is  diverse.  According  to  Reil,  there  are  two  active  pnncij 
in  squill,  one  of  which  he  names  Scillitin,  representing  the  diuretic 
expectorant  properties  of  the  dmg,  while  the  toxic  and  irritant  prop* 
crties  reside  in  a  sabatance  which  hs  calls  Sculein;  recently  (Arck./. 
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Sxper.  Path.  u.  Pharm.,  xi.  22)  C.  V.  Jarmersted*  haa  described  a  new 
priociple  from  squill  (^Sdllain),  and  Merck  has  sold  three  substances  as 
derived  from  squUi, — SciUin,  Sciiitpicrin,  and  SciUitoxtn.-f 

Fhysiolooical  Action. — According  to  the  experiments  of  Chateau 
(quoted  by  Slllle)  and  of  MaraiH,  aquill  in  poisonous  dose  prodiioos  In 
dogs  and  other  of  tbo  lower  animals  vomiting,  then  purging,  dulni.'S>), 
stupor,  intormitttint  paralysis,  convulsions,  and  finally  death  in  the 
course  of  twelve  or  fifteen  hours.  The  temperature  always  falls. 
ProfoBBor  Schroff  ( Wochenblatt  der  Zeitschr.  der  k.  k.  OeicUsch.  zu  Wietij 
1864,  p.  43i)  has  reinvestigated  this  subject,  using  alcoholic  extracts 
of  iho  red  and  white  squill,  and  also  the  sciUitin  of  Merck.  Fifteen 
grains  of  the  latter  caused  in  a  vigorous  rabbit  great  weakness,  ?nydri- 
asis  and,  after  au  hour  or  so,  tremors  gradually  boeoming  violent,  par- 
tial stupor,  labored  breathing,  and  Snally  death;  twcnty-threo  grains 
caused  in  another  rabbit  sinking  of  the  pulito-  and  roRpiration-rate, 
mydria-sis,  diuresis,  and  death,  preceded  by  the  other  symptoms  noted 
in  the  previous  case.  The  alcoholic  extract  (fifteen  grains)  caused  {loc. 
cit.,  42t)  in  a  large  rabbit  decrease  of  the  number  of  respirations  per 
minute,  with  rise  of  the  pulso-rato,  narrowing  of  the  pupil,  semi- 
stupor,  and  finally  death.  On  post-mortem  examination  of  rabbits 
killed  with  the  sciilitin,  erosion  of  the  gastric  mucous  membrane, 
pericardial  and  snb-plcurnl  hemorrhages,  pulmonary  apoplexy,  bloody 
urine,  and  hyporfflraia  of  the  kidney  and  brain  wore  found.  In  rab- 
bits desti-oyed  by  the  extract,  gastric  erosion  and  the  various  hemor- 
rhages were  wanting.  It  seems  evident  that  the  sciilitin  of  Merck 
d)e8  not  represent  squill.  In  a  memoir,  which  I  have  seen  only  in 
abstract.  Dr.  IIuscraBan  states  that  the  extract  of  squill  ban  no  oxpoc- 
torant  proportioe,  that  it  acts  on  the  heart  like  digitalin,  that  its  diuretic 
powers  are  dependent  upon  its  action  on  the  circulation,  and  that  both 
in  large  and  in  small  doses  it  uniformly  produces  a  rise  of  temperature 
{Deutsche  Med.  Wochcm.,  No.  13,  1875;  abstntcted  Zond.  Mc<l.  Jiee., 
1876,  p.  120).  Husemann  also  finds  commercial  sciilitin  ver}'  uncer- 
tain. Those  HtatemuntH  receive  confirmation,  at  least  in  part,  from  the 
researches  of  C.  Lupinttki,  who  haa  found  th:it  scillitoxin  in  a  powerful 
stimulant  to  the  peripheral  vagi  in  the  frog,  causing  slowing  of  the 
pulse,  and  in  certain  doses  diastolic  cardiac  arrest,  and  in  the  dog 
slowing  of  the  heart.  Large  doses  cause  in  (he  frog  tetanic  contrac- 
tions of  the  heart.     He  also  found  that  in  the  dog  large  doses  finally 


*  J&miented  lUtM  that  bit  Millaia  iDerauw,  knd  afterwkrdi  dlminlsbM,  blMxI-pnuitr*, 
raming  votniliog  nnd  purging,  unit  fla»)l]r  imrftljric*  the  kemH-miiRc1e> 

1  Dr.  FniniiiUlUr  boa  r«porI&d  [St«moral>ilin;  IS7P,  ixiv.  230)  k  «eriM  af  eiperimenta 
miido.  nptrn  p«natu  anlTeriBK  ^^"^  vkHana  Kiituontj^  with  Iha  aeillin,  MUIfpieria,  snd  hIIU- 
toxin  of  Mofck.  lie  (oaad  that  soUUtoxIn  Id  doMi  of  0.46  fnia  Mted  u  &  ratbor  nnoerUin 
dlaraUtt,  mad  fnqutntlj  cftueod  giddioou,  bauUtflitk  ftud  Iom  of  appotitvj  sallltn  >»«id«I 
l»  b«  derold  of  diuretio  propertloa;  white  t  {nmoia  nf  k  lolDtlon  of  HHtlplorin  in  wstcr 
(oe«  i«rt  in  fiftj)  kdmrnUtareil  liypodftruicftlly  nfoalljr  mumJ  k  great  flow  of  urine,  without 
Mhcr  oril  sjiDptoina  tbna  Mtne  Knitrtiiig  *t  the  ptaeo  of  i^jcetioD. 
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paralyze  tho  peripheral  va^i  and  produce  a  rapid  pulse.  The  artertsl 
pressoro  ia  increased,  partly,  it  is  aflirraed,  by  the  increased  cardiM- 
oneTgy,  and  partly  by  a  peripbcrally-producod  vasomotor  eontractioB 
(IToffnuinn  und  iSchwalbe's  Jahresb.,  1883.  123;  from  the  Kussian). 

Clinical  experience  has  established  the  fact  that  in  wnall  repeated 
doses  squill  is  diuretic  as  well  as  expectorant.  Tho  remedy  is  cvidcntlj 
a  stimulant  to  the  kidneys,  and  in  overdoses  causos  nn  irritation  whOM 
result  is  lessening  of  tho  accretion,  scanty  bloody  urine,  or  absoluta  sap. 
prossion  of  urine,  according  to  the  ingeatod  dose  of  the  poison.  Ita 
diuretic  action  has  been  noted  in  animals  by  Schroff  and  by  Chiarcnli 
(quoted  by  Stitle),  and  there  can  be  no  doubt  as  to  the  power  that  squill 
htbs  of  increaaing  the  watery  portion  of  the  urine.  I  know  of  no  siudtea 
ui>on  its  action  on  the  urinary  solids. 

That  tho  active  principles  of  squill  are  absorbed  is  proved  not  only 
by  its  action  on  the  kidneys,  but  aUo  by  the  fact  that  ita  cbancteriaiio 
effects  on  tho  system  have  been  seen  to  follow  ita  external  application 
(Soe  Stills,  Therapeutics,  2d  od.,  vol.  ii.  p.  53t.) 

TuEKAPGUTioa. — Ab  a  diuretic,  squill  is  in  great  repute,  and  ia  (Mp»> 
cially  empioyod  in  cases  of  dropsy  where  the  condition  of  the  ayatem 
is  atonic  and  where  there  is  no  disease  of  tho  kidney.  Profeeaora  Goo. 
B.  Wood  and  Chapman  recommend  it  very  strongly  in  cases  of  serous 
effusion  into  tho  pleura  or  the  pericardium  dependent  upon  chronic  in- 
flammation of  the  membrane.  In  these  easos  tt  may  of\en  be  advati' 
tagcouKly  combined  with  calomel.  The  combination  of  aqaill  and  digi- 
talis is  very  efficient  in  cardiac  dropsy.  The  one  oontra-indication  to 
the  use  of  squill  is  the  existence  of  any  form  of  Bright'a  diaeaso  or  of 
acute  irritation  of  the  kidney. 

ToxrcoLoGY.— Overda-tes  of  squill  produce  violent  purging  and  vom- 
iting, with  abdominal  pain,  lessened  or  almost  suppreaaed  aecretton  of 
bloody,  albuminous  urine,  and  very  marked  reduction  of  tho  pulso-rate, 
ending,  it  may  bo,  In  collapse,  convulsions,  and  death.  According  to 
Husomaun  (^Toxicoiogie,  Hd.  i.  p.  413),  twenty-four  grains  of  it  have 
brought  about  a  fatal  result.  The  treatment  consists  in  the  oracuatioa 
of  the  stomach  and  bowels  by  ipecacuanha  and  castor  oil,  if  oatnrv 
has  not  already  AilfiUed  tho  indication ;  the  tree  use  of  opium ;  the  ex< 
hibilion  of  largo  quantities  of  water,  for  ita  action  on  thekidnoya;  and 
the  usual  measures  for  the  relief  of  gastro-onturitis,  if  much  tender- 
ness be  present.  Early  in  the  poisoning  eare  should  be  exercised  in  tfa« 
exhibition  of  alcoholic  stimulants,  for  fear  of  increasing  the  gaatrio 
irritation ;  during  the  stage  of  collapse  thoy  may  be  ImperatiTcly  d^ 
mandud,  and  with  their  use  should  be  combined  Uiat  of  dry  heat 
applied  extomally,  and  of  the  other  usual  measures  of  relief  during 
collapse. 

Aduinistbatio.v. — As  a  diuretic,  squid  should  be  given  in  solid 
form,  two  grains  every  two  hours,  the  dose  being  gradually  increaaed 
until  Boma  nausea  is  felt.    The  preparations  of  squill  are  the  tinetun 
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{Tinctura  ScUlte—lb  p«r  cent.,  U.S.), — doso,  mx  to  nj^xx;  the  vine(far 
(^Acehtm  Scillw — 10  per  ceut.,  U.S.), — Joao,  i^x  to  ^xx;  tbo  syrup 
(Syrupiui  SciUa,  U.S.). — dose,  fSss  to  f5i ;  tho  ^uid  extract  {Exlractum 
Sciilte  Fluidum,  U.S.), — dose,  sji  to  miiL 

DioiTALis,  in  itA  general  relnlions,  bae  already  been  siifflciently  dia- 
cuBsed,  and  it  remains  only  to  speak  of  its  employment  as  a  diuretic. 
In  the  first  plfw^e,  it  should  be  distinctly  understood  that  it  has  no 
alterativo  effect  whatever,  either  upon  the  nature  of  Iho  secretion  or 
upon  the  raucous  membrane  ovor  which  that  secretion  flows.  In  other 
words,  when  it  liflii  any  offec-t  it  is  purely  a.  hydragogwo  tliurolic,  simply 
increasing  the  watery  portion  of  the  urine.  Thitt  digitalis  has  diroot 
diuretic  properties  cannot.,  I  think,  be  doubtad.  Nor  doo^  it  seem  leas 
certain  that  it  varies  greatly  in  their  oxerciso.  so  that  wbon  ^ivcn  to 
pcr&ons  in  heallh  it  will  sometimes  produce  tVoo  diuresis  and  will  at 
other  times  fall  to  do  so.  Another  point  to  be  constantly  bonio  in 
mind  during  its  administration  ts  the  fact  that,  like  uU  the  other  ctTocta 
of  digitalis,  diuresLb  is  very  slowly  induced,  and  is  Tory  persistent  when 
produced  by  the  ordinary  cautious  method  of  administration.  Tho 
diuresb)  of  digitalis  is  nut  simply  a  result  uf  its  action  on  the  circula- 
tion, since  it  will  sometimes  appear  before  the  circulation  is  senaibty 
affected.  At  tho  same  time,  it  is  very  evident  tbut  in  disease  tho  good 
effect  of  digilalis  upon  the  roual  organs  is  ut^cn  in  largo  measure  due 
to  it«  action  upon  the  heart.  Thus,  in  dropsy  fVom  a  dilated  heart  the 
renal  gland-cells  cannot  secrete  because  they  are  not  supplied  with  the 
proper  kind  and  quantity  of  blood,  their  circulation,  like  that  of  the 
remainder  of  the  body,  being  nearly  stAgnant.  If  under  those  circum- 
stances  digitalis  bo  exhibited.,  and  the  circulation  becomes  coniparu- 
tivcly  free  and  active,  tho  resultant  diuresis  is  wrought  out  through  a 
double  mechanism,  portly  indirectly  and  partly  directly  produced  by 
the  drug.  As  a  conscquenoo  of  theso  facts,  the  clinicians  have  long 
since  practically  determinod  that  digitalis  Is  especially  valuable  as 
a  diuretic  in  cardiac  dropsy.  Digitalis  is  also  very  useful  in  renal 
dropsy,  both  in  the  subaculti  and  in  the  chronic  form.  Of  course,  like 
everything  else,  it  frequently  fails  In  these  varieties  uf  Bright's  disease, 
but  certainly  it  should  always  he  tried.  Professor  George  B.  Wood 
asaorta  that  he  has  seen  cases  of  "  what  appeared  to  be  decided  and 
obstinate  attacks  of  Bright's  dise:ise,  with  universal  dnipsy,  and  uncon- 
nected with  scarlatina,  which  yielded  complot«ly  and  permanently  to 
the  use  of  digitalis."  In  acute  suppression  of  urine,  digitalis  is  often  a 
very  valuable  remedy  when  applied  externally,  especially  when  tho 
stomach  rcAises  to  retain  medicines.  At  the  same  time,  it  should  bo 
remembered  that  large  doses  of  the  drug  used  in  this  way  aometimes 
induce  very  alarming  symptoms.  Flannels  saturated  with  the  tincture 
may  be  applied  to  tho  abdomen,  or  poultices  of  tho  loaves  may  be 
similarly  u^.    Dr.  Lento  (Psychol,  and  Med.-Leg.  Journ.^  1870)  says 
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that  ho  has  been  acnuatomed  to  use,  even  in  children,  four  ounces  of 
the  best  English  Icavea,  and  with  a  quart  of  water  "  make  a  poultice 
which  extends  all  round  the  body,  and  fVom  the  thorax  to  tho  pelvis." 
Only  in  desperate  caaes  ia  auch  heroic  uae  of  tho  remedy  warrantable. 
Dr.  E.  F.  Fanneli  haa  seen  (iJriY.  Med.  Journ.,  March  11,  IS71)  almost 
fhtui  collapse  produced  by  the  external  use  of  an  ouoco  of  the  tincture 
in  a  case  of  renal  dropsy. 

ADHimsTOATioN. — The  dose  of  the  powder  of  digitalis,  as  a  diuretie, 
is  thi-ee  grains  a  day  (in  divided  doaoa),  incroaaed  by  a  grain  every 
second  or  third  day,  until  some  sensible  effects  arc  roanifosi^d.  Tho 
ioAisioii  or  the  tincture  may  ho  sul>stituted  for  the  powder,  in  eorro- 
sponding  dose.  Digitalis,  in  the  majority  of  cases,  is  best  given  in 
combination :  in  cardiao  drop«y  it  is  much  more  efficient  if  given  with 
squill ;  in  recal  diseases  tho  bitartrate  of  potassium  may  bo  exhibited 
simultaneously.  While  our  present  knowledge  of  the  physiological 
action  of  digitalis  is  in  accord  with  the  ascertained  clinical  fact  that 
it  is  safe  to  give  tho  drug  cautiously  in  tho  last  stngue  of  cardiac  ex- 
haustion, yet  it  should  never  bo  forgotten  that,  as  a  diuretic,  digitalia 
somettmoe  refuses  to  act,  and  that  it  is  possible  to  produce  the  most 
profound  depression  with  it  without  inducing  the  desired  result.  It  is, 
therefore,  worse  than  useless  to  persist  with  tho  medicine  to  the  danger 
of  the  patient  ai^er  its  constitutional  effecta  have  been  distinctly  pro- 
duced and  no  diuresis  has  occurred.  The  diuretic  external  use  of  digi- 
talis is  made  by  pntting  a  poultice  of  an  ounce  of  the  ircsh  leavoa  upon 
the  abdomen  of  the  patient,  or,  preferably,  flannel  cloths  wrung  out 
of  the  inHision  may  bo  applied  to  tho  same  part  and  covered  with  uiled 
silk,  or  half  an  ounce  to  an  ounce  of  the  tincture  may  be  sprinkled 
upon  pixiviouijly-moisteued  spougiopilin.  In  either  case  the  applica- 
tion should  not  be  allowed  to  stay  on  for  more  than  eight  hours,  at  the 
expiratiuu  of  which  period  it  should  be  removed,  to  be  replaced  at  tba 
end  of  six  hours  if  uo  effect  has  been  produced. 

SCOPARIUS— BROOM.    U.S. 

Scoparius  is  the  dry  tops  of  Cytisus  Scoparius,  or  the  common  broom- 
plant  of  Europe,  which  is  cultivated  in  this  country  and  has  in  some 
places  escaped  from  the  gardens.  It  occurs  as  greenish  twigs,  with 
Qiinute  downy  loaves,  has  a  bitter  nauseous  taste,  and,  when  bruised,  a 
peculiar  odor,  and  yields  its  virtues  to  hot  water.  Dr.  Stenhouse  dis- 
covered in  scoparius  a  neutral  crystallizable  principle,  Scopariiiy  who^a 
physiological  and  therapeutic  action  has  not  boon  sufficiently  invosti- 
gatod  in  order  for  us  to  an-ive  at  a  positive  conclusion,  but  which  ap- 
pears to  i-epresent  the  purgative  and  diuretic  influences  of  tho  drug; 
also  a  liquid  alkaloid,  Sparteine,*  which  has  ahready  been  disciusad 
under  the  bead  of  Cardiac  Stimulants. 


*  Oxj/tp'irifittr,  kh  oxidmlon  pnKtuet  Trom  fpArtdDs,  mt  dUoovorwl  by  W,  AhraM  (0<W. 
Clum.  Ber.,  ISHlj  kod  id voitigktad  bjr  K.  HUrttilv  ( JrcA.  /.  Exptr.  Palk.  ».  fkai-m.,  1S93). 
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Ib  Tery  large  doses,  6C0pariua  producea  in  man  free  purging,  and 
oven  Tonu'ting;  but  &&  ordinarily  admin  istortd  it  is  Bimply  a  most  offl- 
Clont  liydragogue  diurotic.  It  is  much  Ul^ed  in  general  dropsy,  and  is  one 
of  the  most  reliable  remedies  of  the  class,  soldom  failing  unloaa  the 
structural  lesions  are  such  as  to  prorent  any  diuretic  from  acting.  It 
is  beet  given  in  decoction, — half  an  ounce  of  the  tops  in  a  pint  of  water 
boiled  down  to  half  a  pint.  Of  this  an  ounce  may  be  given  every  Ihroo 
houra  until  somo  effect  is  produced ;  or  u  fluid  extract,  which  is  not 
Ofticinal,  may  be  given  in  half-dnichui  duties. 

Calouel  asa  Wurefic.^Manyyearsago  therapeutic  writers,  notably 
Dr.  George  li.  Wood,  claimed  that  the  combinatioo  of  digitalis,  squill, 
And  calomel  yields  in  the  treatment  of  dropsy,  and  especially  of  car- 
diac dropsy,  diuretic  results  much  Buperior  to  either  of  the  vegetable 
products  alone ;  but  to  Dr.  B.  Jendrasaik  {Deutsch.  Archiv  KUn.  Mtd.y 
Bd.  xxxviii.,  1886)  bclongH  the  special  credit  of  directing  the  attention 
of  the  profession  to  the  great  practical  value  of  calomel  as  a  diuretic. 
The  paper  of  Jendrasaik  has  been  followed  by  numerous  articles.* 

The  method  in  which  the  calomel  acts  may  be  variously  explained. 
Dr.  Noel  Paton  {BtH.  Med.  Journ.^  ii.,  188fi)  believes  that  the  mercury 
incroasos  the  formation  of  bile  secretion  and  of  urea.  If  this  be  so,  the 
increased  production  of  urea  naturally  provokes  increased  diuresis.  Dr. 
\Y.  Cohnstein  (Archiv  /.  Exper.  Pathol,  xxx.,  1893)  has  found  that  iho 
hypodermic  injection  of  mercurial  solutions  produces  a  very  quick  and 
active  diuru&is  in  the  rabbit,  and  the  mercury  almost  certainly  acts  di< 
roctly  upon  the  cells  of  the  kidneys.  According  to  Drs.  firaaso  and 
Wirth  (Compt,-Rend.  Soc.  Biolog.,  1887),  when  mercury  is  given  hypo- 
dermlcatly  in  large  dose  it  soon  appears  in  the  urine,  which  is  markedly 
Increased  in  quantity;  if,  as  not  rarely  happens,  the  urine  hecomeB 
albuminous,  excretion  of  mercury  at  once  ceases,  albumen  and  mercury 
never  co-exitiling  in  the  urine.  Dr.  SWva  (CentraU).  Klin.  Med.,  ix.,  1888)» 
experimenting  with  defibrinated  blood,  finds  the  addition  of  a  mercurio 
salt  causes  the  kidney  vessels  to  dilate,  the  local  blood  pressure  to  rise, 
and  secretion  to  increase.  Moreover,  it  is  certain  that  mercurials  in 
excess  cause  deequamative  nephritis;  so  that  It  must  bo  concluded 
that  those  preparations  either  stimulate  or  irritate  the  renal  secretory 
structure  according  to  the  amount  present. 

All  preparations  of  mercury  appear  to  share  in  the  diurotic  influence, 
but  Bieganski  has  found  that  the  effect  is  most  active  atler  subcutaneous 
injections,  and  least  so  ailer  inunctions. 


It  li  Bftid  to  be  a  r*ry  wiUtb  oardiao  itimulant.  Th»  bydroebloraU  U  tittly  Mlubln  tn  WKUr, 
ud  liM  b««n  n>«(l  wUh  aMnrtnii  good  re«tilt«  bjrpoiJeruiirally  hj  Dr.  Von  Oefele,  in  doto  of 
■U-t«Btht  of  ft  grain.     Th«  heart  tl  tioid  to  bMOino  raplJtj  kouu«taca«d  to  lu  ut«. 

•  Sn  Dr.  T.  JonM  (Ant.  MeJ.  Joum.,  ii..  1»8H),  Dr.  WkJ^atuw  Bi»K»a>lti  [DeuUtk.  Klin. 
Mtd.,  Bd.  xliiL.  lfl9S),  Dr.  B.  SliaUlnz  (Ihid.).  1.  Fil  l,Ctntf<xil^. /.  Om.  Tk*rap.,  ISM),  and 
W.  E.  IfBatiew  {Si.  p€ttr>i.  Mtd.  H'arim*.,  ISSS*. 
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Iq  practice  it  has  boon  found  essential  to  give  the  mercuiy  in  full 
d06es.  Dr.  Joue«  adminislered  hix  graiDH  of  calomel  a  day ;  Dr.  Jen- 
drobiiik  as  much  a6  nina  grains  a  day,  continuing  the  treatment  fram 
three  to  iwolve  days.  As  purgation  interferes  with  diuresis,  it  is  snni»- 
thnea  necessary  to  guard  with  opium.  Bieganski  affirms  that  diAe&M 
of  the  kidneys  prevenU  the  diuretio  action  of  the  mercurials,  but  Von 
J.  Sktudowsid  {Schmidt- »  Jahrh.,  Bd.  ccxxst.,  p.  231)  olaimft  that  calomel 
in  chronic  parenchymatous  nephritis  is  especially  valuable  because  it  does 
not  iri-itate  the  renal  epithelium,  and  in  most  of  the  Cflsee  ia  very  effi- 
cient. Dr.  Floiuor  {Schmidt's  Jahrh.,  Bd.  ccxxx.)  also  highly  comineuds 
calouiul  iu  advanced  Bright'^  disease,  and  I  have  myself  seen  it  act 
most  powerfully  and  beneficially. 

In  cardiae  dropsy  the  Ireatment  Is  often  very  elBcaclous.  The  gen- 
eral system  is  ol^n  much  benefited;  the  sleep,  appetite,  and  digVMtion 
rapidly  improving.  I  have  myself  seeu  very  good  etTects  frum  tho  long- 
continued  use  of  minute  doses  of  mercurials  in  chrome  cardiac  affectioas 
without  dropsy,  results  which  I  have  attributed  to  tho  action  of  the  dnig 
apoQ  the  digestive  organs. 


TnEOunouiNE. — Theobromine  is  »  crystallizable  alkaloid,  which  fhrms 
very  bitter  salts  which  are  mostly  dissolved  with  difficulty.  Under  the 
name  of  dinretin  a  more  or  less  impure  theobromine  and  sodium  aal  icy- 
late  has  been  introduced  into  medicine.  It  is  a  white  powder,  soluble 
in  less  than  half  its  weight  of  warm  water.  The  pure  sodium  and  tAeo- 
brominf.  salicylate  should  contain  about  forty-nine  per  cent,  of  thoobro- 
mino:  tho  commercial  article,  according  to  various  analyses,  has  in  it 
from  tliirty  to  forty-eight  per  cent.  Iu  1890  the  attention  of  tho  pro- 
fession was  tailed  by  Dr.  C.  Gram  {'Fherap.  Monatsh.,  iv.,  1890)  aDd  by 
KouiridigPomerant£  {Bull.  Therap.,  1890)  to  the  value  of  theobromine 
and  sodium  salicylate  as  a  powerful  and  practical  diuretic ;  but  our 
knowledge  of  the  intimate  physiological  action  of  tho  remedy  is  still 
very  limitc'd. 

Dr.  Ivan  M.  SabashnikofT  (5^  Petersburg  Inaug.  Diss.,  1892;  Prov. 
Med.  Journ.,  1892)  states  that  the  toxic  dose  of  diurclin  produoee  free 
salivation,  voniiiing,  and  diarrhoea,  as  well  as  free  diurcius.  The  same 
authonty  affirms  that  tho  respiration  is  quickened  by  the  small  dose, 
whilst  tho  large  dose  causes  an  intense  dyspnica,  with  elevation  of 
bodily  tompernture  which  sontotimoB  amouuta  to  four  degrees  centi- 
grade, hut  is  prevented  by  previous  high  section  of  the  flplnal  oont 
Upon  the  striated  muscles  the  action  of  the  drug  ia  uid  to  be  similar 
to  that  of  caffeine.  The  Bu^siau  observer  has  Airther  found  that  a 
large  dose  of  diuretin  sharply  increases  the  irritability  of  the  motor 
area  of  the  cerebral  coricx,uud  although  under  its  inflnenoe  thecardiiui 
beuta  become  tirst  slower  and  then  in  a  little  while  mora  fr>eqaent  and 
more  enei^utic,  the  arterial  presiJure  sinks  from  the  beginning.  Cobo* 
Btein  (^Inaug.  Diss.,  Berlin,  1892)  also  has  notksed  the  fall  of  arterial 
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pressoro  after  tbo  toxic  doao  of  diuretio,  but  sttitOft  that  Ihe  ordinary 
do80  has  no  perceptible  infliienco  upon  the  heart  and  blood-vossels. 

Sodium  and  thoobrominc  salicylate  h&&  been  much  Ubod  as  a  prac* 
tical  diuretic,  the  general  professional  verdict  being  that  it  has  direct 
influence  upon  the  renal  aecreting  structure,  that  it  is  non-irritating  to 
tbu  kidneys,  and  rarely  causes  diaagreeabLc  symptoms.  It  has  been 
especially  recommended  in  cardiac  dropsy,  and  it  is  claimed  by  various 
practiiionem  that  when  tbo  heart  h  weak  it  has  a  direct  and  immediate 
influence  in  inci-uasiug  the  arterial  pressure  and  favorably  regulating 
the  cardiac  beat  (MB«iu3,al80  Pawinttki,  Qazeta  lakanhi;  Vracb,  1893). 
Profuftsor  Dcrarao,  of  Bern  {Am.  Pract.  and  JV'crtc*,  1892),  states  that  it 
acta  very  well  on  children,  and  that  in  acute  scarlet  fever  nephritis, 
with  a  high  grade  of  dropsy,  it  is  the  best  known  remedy:  various 
praetitionens  hare  commended  it  in  chronic  mphritis.  In  rare  cases  it 
has  acted  unfavorably,  causing  headaches,  irregularity  of  the  pulse, 
vomiting,  diarrhoea,  and  oven — according  to  \V.  Schmieden — hematuria. 
From  forty  to  one  hundred  and  twenty  grains  may  be  adminioterod 
during  the  course  of  the  day,  in  capsules  or  solution,  or  hypodermically. 
According  to  Deranie,  to  a  child  bix  years  old  twenty  to  thirty  grains 
may  be  given  in  the  twenty-four  hours. 

Blatta. — ^The  dried  bodies  of  the  Blatta  orientalia,  or  cockroaches, 
have  long  been  popularly  uacd  in  Kustfia  att  a  remedy  t'ordrrjpsy.  Hogo- 
lulow  found  in  them  a  crystalline  principle  which  ho  called  Antihyiro- 
in.*  Under  their  influence  the  sweat  and  uriue  are  said  to  be  greatly 
Increased  and  the  droptjy  rapidly  to  disappear.  When  the  urine  con- 
tains albumen,  this  is  greatly  lessened  or  di^appeara  entirely.  Tbe 
proper  dose  ia  uncertain.  Bogomolow  {Lond.  Med.  Record,  1877,  p.  50*2} 
givet)  four  and  a  half  grains  three  timoa  a  day  to  children.  Probably 
fiAeen  to  twenty  grains  dally  is  about  the  proper  commencing  dose  for 
the  adult. 


Spiritos  j^TnERis  ^frTBogi,  U.S. — Siceet  Spirit  of  JViffrtf  will  bo  con- 
sidered in  the  claaa  I)  iap  ho  re  tics,  in  detail.  Suffice  it  for  the  present 
to  state  that  when  given  in  a  single  large  doHO  (a  toaspoonf\il  to  a  table- 
spoonful)  and  the  patient  afterwards  kept  cool,  sweet  spirit  of  nitre  acta 
aa  a  moderately  olficiont  diuretic,  increasing  the  waterj-  portion  of  the 
uriiio,  but  not  to  such  an  extent  as  to  render  the  drug  available  for  use 
by  itself  in  dropsy.  It  acts  upon  the  kidneys  as  a  mild,  soothing 
stimulant,  and  is  mostly  employed  as  an  adjuvant  to  more  powerful 


•  J.  TMhcral»eh«W  {Sclmidf*  /airb.,  cixevlt.  SOS)  BtXc*  that  ha  htM  tonni  in  th«  «Mk- 
TOftcb  ft  T«i7  powerful  polaon,  Blailie  avid,  wblch  producM  la  imgt  jibt^jtsU  gf  tb«  bMTt 
mnd  motor  nerroui  B]rftvm.  In  the  uinmtnnl  ■mikll  i9ua«i  alui*  tb«  pulia  wtlbaut  kffMl:- 
laS  Ibo  vagi,  wblie  Iftrg*  doM*  parelvi*  th«  ritsi  nod  incroM«  the  pnlM-r«te.  Tbs  blooil- 
fir«nin  li  rtdtiood  bv  a  dircot  kotinn  iii'Oti  tho  vmo-ih'  'or  centra.  The  iMrMloa  t»f  arts*  tf 
[mimUKt  from  fiv*-  to  Din«fold  bv  «t«d  modcntc  (lu««et 
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diurotic«,  or  by  itself  when  thero  is  Bimplj*  duiiinitilted  renal  excreUoo 
of  functional  origin,  or  when  the  kidueye  auffor  from  alight  oongosiiuD, 
as  shown  by  aching  in  the  loins  without  other  more  BeriouB  s^inptoms. 

Jalforandi,  Digitalis,  Strophanthus,  and  Caffeine  are  all  active  and 
poworlVil  diuretics.  (For  disL-usaion  of  each,  the  reader  ia  referred  to 
the  respective  articles  upon  the  suhject.) 

Sugar  as  a  Diuretic. — In  the  last  few  years  it  has  been  claimed  by 
Bre.  S,  Meblftch,  Zavadsky,  Professor  Germain-See,  and  other  cliniciaQd, 
that  both  glucose  and  the  sugiu-  of  milk  are  active  hydragogue  diuretics, 
which  may  oflon  be  advantageously  used  in  the  treatment  of  cardiac 
dropsy,  pleuritic  effusions,  etc.,  but  are  of  little  value  when  there  is 
renal  disease.  The  geuoral  totitimony  seems  to  be  that  the  Buj^ar  of 
milk  is  the  more  active  of  the  two.  Those  sugars  may  bo  given  in 
doses  of  from  one  to  six  ounces  a  day,  administered  in  conce titrated 
syrup  or  in  milk.  How  sugar  under  these  circumstances  acts  as  ft' 
diuretic,  or  whether  it  has  any  influence  upon  the  nervous  system  and 
circulation,  is  at  present  doubtf\jl.  According  to  tl»e  ex[>er)ment«  of 
Albortoni,  all  sugars  injected  into  the  veins  cause  a  rise  of  the  arterial 
pressure  by  a  direct  stimulation  of  the  heart.  He  also  found  that  the 
kidneys,  as  tested  by  Roy's  oncometer,  become  congested  or  swollen. 


REFRIGERAKT  DIURETICa 
POTASSIUM.    (K.) 

The  salts  of  potassium,*  like  the  substance  itself,  arc  very  poisonoDit 
to  the  lower  animals.  According  to  I>r.  Paul  Guttniann,  they  are  all 
exactly  alike  in  the  character  and  the  intensity  of  their  action ;  hut 
Airtlier  exporimentution  is  wanting  before  this  point  can  bo  considered 
as  decided,  and  1  have  preferred  to  study  the  bromide  entirely  separate 
fhim  its  congeners. 

In  the  oxperimenta  of  Podoeaepow  (Virchow's  Archiv,  1866,  Bd. 
XXXV.  p.  460)  it  was  found  that  one  cubio  centimetre  of  a  solution  of 
the  chloride  (one  to  tive),  given  to  a  frog  by  the  stomach,  would  in 


*  Tbo  prcpanUon*  of  tb«  alhiJino  raatelt  ut  iu»d  id  prmolml  UMlieiDi  Tor  faeh  Jiffcrcnt 
|>nrpoaei  th^t  theta  melola  »n  widolj  •oUlervd  In  Ilia  prawnt  ln«tiMi.  At  inai>t*d  apnti  bj 
Bloat,  fao«rer«r,  ihtj  bkv«  uiuob  In  coiumon;  dividing  tbaouelvM  DKtartJljr  into  two  fniup^ 
Ma  oonU^niDg  llthiuni,  sodlunip  and  |K>bi«Eluia,  oluinMt«ris«U  bjr  produaitiK  g«niiral  [ArftlTvia 
with  Ifao  KTTMt  of  tliB  beart  io  diutolv;  tb«  lacond  franp,  oalciun.  ■tronttum,  sad  terlnn, 
sborktit«Tiiad  by  iboir  tandoDcjr  to  produfit,  ftlong  nitb  Ibo  Iom  of  motor  pewor,  noaaalar 
Dontraotiou  (MpwIiUlj  bariam},  and  by  Ihdr  »rre«tlng  tbo  boart  in  sjratalo.  Hftcoarinm 
tpprokflbei  tha  flnt  group  by  uraatlog  tbo  baart  in  diaitolo,  bat  lapaimtcs  ItMlf  by  lt>  axtrairi* 
tendency  la  |i&r>l>M  tba  peripheral  nerroua  ayxteui.  Tb«  lav  Minnelaltd  by  Rahatean,  ibM 
tbare  i>  a  co»>i«l«nt  rolntion  bctvaan  tbo  toKloity  of  tbo  metra  and  lu  stomlo  waigbt,  nppnan 
not  to  booorraot. 
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eight  mlDutes  cause  abolition  botfa  of  voluntary  and  of  reflex  move- 
meiit«.  After  from  fifteen  to  twenty  minuteH,  i-anlint  ari-est  otrcurrcd. 
Upon  mammals  similar  roHulta  were  obtained,  but  the  abolition  of 
motility  waa  apparently  not  bo  profound  as  in  the  (tog.  Tbua,  four 
or  five  drachms  of  pota)«»ium  chloride  injected  into  the  Htomavh  of  iho 
dog  cauf^ed  bloody  stoolfl,  redaction  of  temperature,  muscular  weaknous, 
and  death  without  ooDTulsions.  Although  in  moat,  if  not  all,  of  the 
reported  cases  of  poisoning  by  potaah  salts,  the  moat  prominent  Hj'mp* 
toms  are  those  due  to  the  local  action  upon  the  alimonUir)*  canal,  yet  it 
would  soom  that  poisonous  doses  act  upon  man  as  npon  other  mammae, 
aa  groat  feebleness  of  pulse  and  lowering  of  teraporature  have  been 
noted  as  constant  phenomena. 

Circulation. — The  most  marked  action  of  the  potash  salts  is  upon 
the  heart.  When  a  frog  is  killed  by  a  salt  of  potash,  the  heart*  it 
arrested  in  diastole,  according  to  both  PodocaopDwf  and  Guttmann. 
The  blood-current  boforo  death  ih  greatly  lessoned  in  furee,  as  was  Jotur- 
mined  by  Podocaepow  by  watching  the  circulation  in  the  web,  and  by 
comparative  oxperimenta  in  regard  to  the  rate  at  which  blood  flowed 
from  woundod  vessels  in  poisoned  and  in  unpoiaonod  frogu.  In  mam- 
mals, potash  influencea  tho  heart  oven  more  markedly  than  iu  cold* 
blooded  animala.  Ten  or  fifteen  grains  of  the  chloride  quickly  injcH:ted 
into  tho  jugular  vein  suffice  to  produce  instant  cardiac  death.  Acconl- 
ing  to  Aubert  and  Dehn  {Pflugefs  Archie,  1874,  p.  122),  for  a  few 
seconds  before  complete  suspension  of  movement  there  are  irregular, 
"stormy"  convulsions,  which  run  through  the  heart  in  a  sort  of  pcri- 
Htaltic  manner  with  great  rapidity,  but  have  no  effect  in  expelling  the 
blood.  A  curious  fact  discovered  by  Aubort  and  Dehn  is  that  the 
effect  of  the  potash  is  not  permanent  unless  it  has  continued  a  cer- 
tain length  of  time.  Thus,  a  bound  received  into  its  Jugular  a  fatal 
dose  of  potassium  chloride,  au'l  ton  Bci-unds  after  all  pulsations  bad 
oeased  the  crural  art«ty  of  a  second  dog  was  conneot«d  with  the  jugu- 
lar of  tho  poisoned  animal,  when  the  heart  recommenced  ita  move* 
ments,  only  to  cease  again  after  a  time.  The  action  of  a  poiHonoua 
dose  of  potash  upon  ths  heart  appears  to  be  a  local  one.  Tniubu  found 
that  when  death  in  the  dog  was  produced  by  injection  into  the  jugular 
ibo  heart-muscle  failed  entirely  to  respond  to  electricity.  In  this  case, 
howovor,  tho  heart  received  at  once  the  full  dose  of  the  poison,  and  tho 
careful  experiments  of  Podocaepow  and  of  Guttmann  have  Khuwu  thai 
when  the  potash  is  introduced  gradually  and  in  the  more  ordinary 

*  Tb*  polaonotu  laSu«n>o«  or  )i(iUsh  ii|<aii  the  biMrt  nu,  I  b«MB*n,  6rat  dlwovered  t>7 
Btwjlt  {Oomjtt»»-Rtndtu,  ISSD).  Kod  hu  b««n  oonfirued  by  DouchwxUt  {A-nwiir*  d*  Thtrv 
p«vtiq%t,  1844),  b;  OraodMU  (Roblo'i  Journal  dm  I'Aitaiimie,  1SB<),  bjr  Kobntoa  {L'Uniom 
Ufd.eait,  18711,  UtA  \ty  Otbon. 

t  Yinkot^t  Arekiv,  Bd.  zxUI.  It  li  proper  to  montion  tbat  Podomvpow  aUtM  on  p.  MM 
tbat  tbe  Krrwt  ii  somatiinw  •jitoUc,  uiiaetimci  diwtollio,  kHbougb  on  p.  Ml  b«  awerU  Uul 
tb«  urart  dww  ooonn  in  «7«tol«. 
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methodfl  into  the  circulation,  the  contractility  of  the  cardiac  rouBclt^ 
althmigh  very  much  impaired,  in  nut  at  the  timo  of  death  entirely 
destroj'ed ;  in  frogs  it  'ia  leas  alTect«d  than  in  warm-hlooded  animals. 
Guttmann  ban  found  that  previous  section  of  the  vagi  boa  no  inBuonce 
upon  the  action  of  targe  doses  of  potaali,  which  thercforo  cause  dituioUc 
arrfjit  by  n  direct  imprestion  upon  the  cardiac  muscle.  Tliis  cardiac  action 
of  the  potaK^tium  Milta  is  in  fact  only  n  portion  of  the  wide-spread  general 
inSuonce  upon  tbe  muiH:les,  a«  Dogiul  {Central./,  d.  Med.  Wisaerx.^  1892) 
has  found  that  the  heart-muscle  ia  Himply  more  oennitive  to  the  action 
of  the  dmg  than  are  the  muscluH  of  the  intealinal  walls  and  of  the 
skeleton. 

Altbongh  tbo  eflTecta  of  large  doeea  of  oompouods  of  potassium  on 
the  heart  appear  to  be  made  out,  definite  knowledge  is  still  wanting 
in  regard  to  small  doses.  Traubo  (Jyemmmelte  Beitrdge.  Bd.  i.  p.  386) 
asserts  as  the  result  of  his  exponmonls  that,  injected  into  tho  blood 
in  doses  of  two  or  throe  grains,  the  potassium  uitrule  produces  a  IhU 
in  tho  pulse  and  a  riue  in  the  arterial  pressure.  Aubcrt  and  Dehn 
(Pfluyer'B  Archiv,  1874,  p.  126)  have  experimented  with  a  number  of 
the  salts  of  potash,  and  found  that,  with  the  exception  of  tho  pei^ 
mangauute,  they  all  act  upon  the  circulatiou  in  the  manner  just  do- 
•cribed.  If  larger  doses  of  the  potash  preparatious  were  employed, 
the  rise  was  preceded  by  a  temporary  full  of  pressure,  and  if  tho  dosea 
were  still  larger,  the  fall  was  permanent.  The  first  fall  of  pressure,  aa 
well  as  tho  permanent  impreMsion  produced  by  large  dosos,  was  prob- 
ably  caused  by  tho  direct  action  of  the  drug  u[}on  the  hcart-muacle. 
The  cause  of  the  rise  is  still  enveloped  in  obscurity,  as  is  abo  the  man- 
ner in  which  potash  affects  the  pulse-rate.  Truube  affirms  that  if  the 
vagi  be  cut  at\er  exhibition  of  the  potash  salt,  the  li^sseued  pulse<rate 
instantly  becomes  rapid,  and  the  already  increased  arterial  praesura 
rises  still  further.  Tho  same  observer  also  found  that  after  section  of 
the  pueumogastrics  small  doses  of  the  nitrate  produced  a  fall  in  the 
pulse,  with  increased  arterial  pressure  ;  but  on  a  repetition  of  tho  dose 
In  the  same  animal  no  lessening  of  the  pulse- fVcquency  was  porcoptiblo, 
while  each  time  the  pressure  rose.  This  seems  to  indicate  that  the 
cardiac  action  of  the  drug  is  independent  of  the  inhibitory  apparatus, 
which  is  confirmed  by  the  experiments  of  Aubert  and  DoUd  (Ux.  ftf.,  p. 
145)  upon  atropinized  dogs.  It  is  very  probable,  but  not  in  any  way 
proved,  that  the  rise  of  pressure  is  brought  about  through  the  raao* 
motor  nerves.  Both  Podocaepow  {loc.  cit.,  p.  615)  and  Auburt  and 
Behn  (loc.  at.,  p.  160)  have  called  attention  to  the  very  temporary 
effect  of  the  potash  injections :  thus,  aiXer  small  dosos  the  arterial  pneM> 
lire  returns  to  its  normal  position  in  three  minutes;  af\er  larga  doses 
tlio  maximum  effect  is  reached  in  ten  minutes.  Aubert  and  Dehn  also 
assort  that  there  is  no  cnmnlative  action,  many  small  doses  given  at 
brief  intervals  leaving  no  residual  effect;  but  this  is  in  direct  opposi- 
tioD  to  the  statements  of  Guttmann.    Eobler  affirms  that  after  seotloD 
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of  the  BpiDal  cord  potash  8alt«  bnve  less  influence  upon  the  heart,  and 
that  larjfer  doses  are  required  to  kill  {CentraiU.  /.  Med.  Wiss.,  1877,  p. 
675).  The  only  fixed  conclustoo  warraDted  by  the  evidence  is  the  abso- 
lute aecessity  of  further  investigation.  Mairet  and  Combemale  assert 
that  even  aflcr  moderate  doaus  of  potassium  nitrate  chan;^  can  be 
seen  in  the  red  btood -corpuscles,  wliich  become  granulate^l  and  soroe 
of  them  larger  than  normal  {Comptes-Rendus  Soc.  de  Siolog.,  1887,  vol. 
iv.  pp.  57  and  63). 

Muscular  and  A'ervous  Systems. — The  action  of  the  drug  upon  the 
motor  system  is  more  marked  in  cold-  than  in  warm-blooded  animals. 
Podocaepow  believes,  but  does  not  definitely  prove,  the  paralysis  of 
both  voluntary  and  reflex  movement  to  be  of  muscular  origin.  The 
much  moi*e  elaborate  experiments  of  Gutlmann  show  that  the  muscloa 
of  poiHOned  frogs  aro  not  only  oxciLablc  at  the  time  of  death,  but  are 
nearly  as  sensitive  aa  normal  muscles,  and  maintain  their  oxoitability 
nearly  as  long  after  death.  As  both  norve-tninks  and  muscles  are 
capable  of  performing  their  functions  in  the  dying  fWi^;,  Giittmann 
concludes  that  the  paralj'sis  is  of  spinal  origin,  a  conclusion  which  he 
confirmed  by  tying  the  aorta  directly  above  ita  bifurcation  and  then 
administering  the  potash,  when  the  paralj-sis  appeared  as  early  in  the 
protected  hind  logs  as  in  the  non-protocted  iVont  ones, 

By  an  elaborate  series  of  experiments,  Drs.  Ilinger  and  Murrell  have 
shown  that  the  potash  salts,  in  sufficient  concentration,  act  powerAilly 
upon  the  cerebrum,  the  motor  and  sensory  nerves,  anil  the  muscles;  in 
a  wonl,  that  they  are  poisonotts  to  all  the  higher  forms  of  tissue.  In 
poisoning,  however,  the  brain  and  spinal  cord  are  paralyzed  much  more 
quickly  and  deeply  than  are  the  peripheral  nervous  and  muscular  tissues ; 
consequently,  in  general  poisoning  the  symptoms  are  produced  through 
thehighernerve-centres  (./oumfl^o/ PAy5io/o(?y,  i.  88;  see  also  Lirobourg, 
Arch.  Exper.  Pharni,,  1888,  xxiv.).  All  of  the  potash  snits  probably  act 
in  a  similar  manner*  as  depressants  of  the  spinal  cord,  their  power,  accord- 
ing to  the  experiments  of  Hingcr  and  Horshead  (Journ.  Anat.,  xii.  82), 
b«ing  in  direct  proportion  to  the  amount  of  potash  they  contain. 

General  Influence. — Outside  of  the  body,  potash  favors  very  greatly 
the  oxidation  of  organic  substances.  Thus,  when  olcin  is  exposed  to 
ozone  no  change  occurs,  but  if  potash  be  added  rapid  oxidation  follows. 
Again,  when  albumen  or  hcematin  is  dissolved  in  water  no  change,  or  a 
very  slow  one,  occurs,  but  if  potash  be  flilded  the  organic  principle  ia 
oxidised  with  extraordinary  rapidity.  Whether  a  similar  influence  ia 
or  ia  not  exerted  within  the  body  is  not  as  yet  completely  determined, 
but  the  preaout  ovidcnce  strongly  indicates  that  it  is.f    The  full  of  totn- 


*  Biager  ajij  Murrell,  ftpplying  ih*  ohtorid«a,  lodidM,  uid  bromidu  '>f  |>«tjtMUim  anil 
UBmooisti)  directly  to  tb«  tndi  of  tbe  sffcrnnt  n«rrM,  Tnund  IhM  liitj  p^ntljricdi  tli«  tStci 
t>f  thn  pot&MiatB  being  mttob  tb«  inoit  powarfnl  ftiid  p«riaui«it,  tbrnt  of  luoiiioiiiaia  tht  ntlt* 
•ltd  tbftt  or  Bodlum  th«  leait  [Jourm.  Amat.,  xH.  71]. 

t  Lvhoisa  WM,  I  l»liev«>  th*  flrtt  lo  orlglnatt  th«  oxldfttloa  UiMij. 
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poratnre  produced  by  poJaonoua  dosoH  of  potash  salts  would  »oom  to 
point  to  losaonod  oxidation,  but  ia  probably  simply  the  roHult  of  tho  pro- 
found doproftftion  of  the  circulation.  The  chief  arguments  in  favor  of 
the  theory  of  incrcaeod  oxidation  in  the  flyslora  as  yet  brought  forward 
htivQ  been  drawn  from  tho  studies  of  tho  action  of  the  drug  upon  tho 
urinary  excretion  in  health  and  in  diaeaae.  Potash  and  its  salts  admin- 
iatorcd  in  sufficient  quantity,  under  ordinary  circumstances,  not  only 
increase  tho  watery  portion  of  the  urine,  but,  as  Professor  E.  A.  Parkoa 
and  others  have  domonatrated,  thoy  do  more.  In  an  elaborato  aerioa 
of  csperimonta  upon  Idmsolf,  Professor  Parkos  found  (Brit,  and  For. 
Med.'Chir.  Rev.,  ISS.-i,  xi.  258)  that  liquor  potasa®  (f  3ii)  when  taken 
faating  produced  in  from  thirty  to  ninety  minutes  an  increased  flow  of 
slightly  acid  urine  containing  the  whole  of  tho  alkali  and  organic  mattw, 
which  differed  in  quality  fVom  that  ordinarily  found  in  urine,  and  wu 
also  lorgcr  in  amount  than  normal.  An  organic  acid,  certainly  neither 
uric  nor  hippuric,  was  bolicvod  to  fom»  a  part  of  the  solid  matter  by 
Farkcs,  who  attributes  the  alteration  of  tho  urinary  solids  to  the  oxi- 
dizing influence  of  the  potash.  Taken  after  moab,  the  liquor  potaaaa 
acted  simply  aa  an  antacid,  and  had  no  perceptible  effect  upon  tho  urine. 
Both  po^assium  aoetate  and  nitrate  In  Parkos's  experiments  failed  to 
act  on  the  nrino,  probably  because  taken  in  too  small  doeoe,  for  it  ia  a 
fair  presumption  that  their  oxidizing  influence  is  less  than  thai  of 
potash  itself.  Certainty  other  oxporimonters  have  found  thai  they 
do  inflaonco  the  urinary  excretion,  ^ioldiug  Bird  found  (On  Urinartf 
Deposits,  2d  Amor,  ed.,  1859,  p.  356)  that  in  a  case  carefully  te«ie<i, 
under  favorable  circurastancos,  thi-ee  drachms  of  potassium  acetate 
increased  the  solids  of  a  dog's  urine  from  four  hundred  and  sixteen  to 
seven  hundred  and  eighty-two  grains,  or,  deducting  all  tho  eliminated 
potash,  to  over  six  hundred  grains.  The  inereaao  of  tho  uric  acid  wa» 
about  tbirty-two  per  cent. ;  of  the  urea,  about  sixty  per  cent. ;  of  ci- 
tractivos,  including  kreatino,  kreatinino,  etc.,  about  twenty  per  cent*, 
or,  speaking  absolutely,  the  uric  acid  was  increased  eighty-five  grains, 
tho  urea  seventy-two  grains,  and  the  extractive  thirty -nix  grains.  R»* 
buteau  {L' Union  Med.,  1871,  p.  389)  found  that  the  daily  ingoation  of 
aevenly-fivo  grains  of  potassium  chloride  caused  an  increase  of  twenty 
per  cent,  in  tho  amount  of  urea  discharged.  Aug.  Dehn  has  al'^o 
experimentally  found  that  the  potassium  salts  greatly  incroaae  the 
elimination  of  nrea  (Pflitge/s  Arch.,  xiii.  3r>8). 

The  various  studies  which  have  been  made  as  to  the  aotton  of  the 
potassium  salts  in  disease  seem  to  bear  out  the  oxidation  theory.  Id 
six  observations  upon  subjects  aifocted  with  what  may  be  termed  indif- 
ferent diseases,  such  as  lead-palsy,  Parkos  {lirit.  and  For.  Mtd.-Ckir. 
Rev.,  ISM,  xtv.)  found  that  the  urea  was  increased,  and  also  the  sul- 
phuric acid,  by  tho  use  of  drachm  doses  of  liquor  potasste.  Dr.  Aoalia 
Klint  (American  MM.  Monthly,  Oct.  1860)  has  studied  the  eflTect  of 
the  potassium  nitrate  npon  a  number  of  persons  sufTering  from  various 
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diseases,  and  found  that  it  very  greatly  iDcrcasos  the  amount  of  solids 
in  tbo  uriDO.  In  rheumatism  Professor  Farkca  found  that  the  liquor 
potossai  increased  the  climinatioQ  of  sulphiu-ic-  noid,  but  lind  no  decided 
influence  on  the  uric  ncid.  He,  however,  used  such  small  dosea  of  the 
drug  as  not  to  get  the  effect  obtaiciod  in  the  alkaline  trcittmcnt  of  tho 
diacasc,  since  ho  expressly  states  that  tbo  urine  remained  acid  (Brit, 
and  I'or.  Med.-Chir.  Ji^v.,  1854).  Rlicumalisra,  gout,  and  the  uric  acid 
diatbesis  certainly  bear  some  relatiua  with  one  another.  It  has  long 
been  customary  to  use  potash  salts  in  excess  of  uric  acid  in  the  urine, 
and  the  relief  obtained  has  been  believed  to  bo  due  to  the  conversion 
of  the  acid  into  a  urate.  Dr.  liasbam  affirms  {Practitioner,  1870,  vol.  v.), 
however,  that  as  tho  result  of  a  series  of  analyses  he  has  fouud  that  id 
urio  acid  diathests  not  only  is  there  a  great  increase  of  tbo  urea  during 
thti  use  of  potash,  hut  also  that  the  uric  acid,  either  froe  or  combined,  in 
the  urino  in  greatly  diminished.  Dr.  Bosham,  rcmonibering  that  Mr. 
Schunck  had  proved  that,  under  tbo  oxidizing  power  of  potash,  nrio 
acid  outside  of  the  body  is  converted  into  oxaluric  aci<l,  which  in  its  turn 
is  readily  metamorphosed  int<i  oxalic  acid  and  urea,  carefully  examined 
tho  urino  of  gouty  patients  taking  Ibc  potash,  and  found  that  not  only 
vos  tho  urea  increased,  but  that  oxalic  arid  also  appeared  as  tho  urio 
acid  decreased,  and  that  tho  uriuc,  on  standing,  deposited  crystals  of 
calcium  oxalate^  although  none  of  these  cuuld  be  found  in  it  when  lirst 
voided.  This  research  of  Dr.  Busham  certainly  seems  to  demonstrate 
that  in  uric  acid  dlathosis  the  potassium  salt  increases  tbo  oxidation  and 
the  ultimate  metamorphosis  of  tissue.  Where  this  occurs,  whether 
in  the  blood,  in  tbo  kidney,  or  in  tho  urine  itself,  is  not  at  present 
determined. 

Kubuteau,  in  bis  oxporimcnts  with  the  chloride,  found  that  tho  urine 
roaiutuincd  its  acidity.  It  is  notorious,  however,  that  largo  doses  of 
the  potassium  acetate,  carbonate,  or  citrate  produce  alkalinity  of  the 
urine.  Tho  explanation  of  tho  apparent  contradiction  is  that  the  voge- 
liable  salts  are  dofltroyod  in  tho  system  and  eliminated  as  alkalino  car- 
>onatcs,  while  the  nitrate,  and  probably  chloride,  sulphate,  and  similar 
compounds,  pass  entirely,  or  in  great  part,  unchanged  through  the  body. 
A  proof  of  tho  latter  fact  is  ftimished  by  Professor  Alfred  S.  Taylor 
{Ouy's  Hospital  Jteports,  1863,  p.  177),  who  from  tho  urine  of  a  patient 
taking  two  hundred  and  seventy  grains  of  the  nitrate  doily  obtained 
158.7  grains  of  the  ingested  salt  per  diem,  A  portion  of  tho  potash 
salts  escapes  through  tbo  intestines,  as  Dr.  Kramer  {Annates  (Tilygient 
Publique  et  de  Med.  Leg.,  vol.  i.,  1843)  has  found  tbo  nitrate  in  the  foeces 
of  animals  taking  it ;  and  't  is  much  more  probable  that  the  nitrate  not 
accounted  for  in  Dr.  Taylor's  investigation  w^as  eliminated  by  the  intes- 
tines than  that  it  was  decomposed  in  the  system.  If,  as  there  is  much 
reason  to  believe,  a  vegetable  acid  when  given  alone  passes  through  tho 
system  in  great  measure  unchanged,  while,  as  asserted  by  Dr.  Mbnoh 
(XrcAiu  des  Yereins  fUr  ganein.  ArUttenj  1863,  p.  370),  and  as  seems  to 
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follow  from  tbe  facta  already  brought  fortrard,  the  Bame  acid  ia  found 
when  combined  with  an  alkali  to  bo  oxidized  and  converted  into  car- 
bonic acid,  Iboro  id  in  this  strong  corroboration  of  the  belief  that  ihe 
potash  salts  increase  oxidation  in  the  system.  Putting  all  tbe  evidence 
together,  it  B^em»  to  me  that  tbe  oxidation  theory  must  be  accepted  M 
exceedingly  plauaiblo  and  probable,  although  not^  perhaps,  absolutely 
proved. 

When  a  potA«sium  itatt  is  given  in  largo  doses  for  a  long  time,  it 
produces  a  condition  of  dyacrnsia,  with  impoverishment  and  cxceesive 
fluidity  of  the  blood.  How  or  why  it  has  this  action  is  unknown,  as 
indeed  is  the  exact  nature  of  the  changes.  Very  probably  there  is  some 
connection  between  these  changes  and  the  oxidizing  power  of  the  drug ; 
but  any  thoory  in  the  present  imperfect  state  of  our  knowledge  could 
at  best  he  only  an  ingenious  speculation. 

Our  knowledge  of  the  pliysiologieal  action  of  the  potassium  salta 
seems  to  show  that  the  vegetable  salts  and  the  carbonates  are  equiva- 
lents, but  tbut  the  mineral  salts  arc  more  or  leas  peculiar  and  individual; 
and  clinical  experience  confirms  this.  There  is,  however,  one  excop- 
tiou :  potUBsium  hitartrate  appears  to  act  difTerently  from  the  other 
vegetable  acid  salts,  and,  although  direct  proof  is  wanting,  probably 
is  not  decomi>osed  in  the  system.  Putash  itself  is  never  used  to  affect 
the  systvm,  ou  account  of  its  irrit:uit  properties;  and  its  local  action 
will  be  discussed  under  the  headings  of  Escharutics  aud  Anlucida.  I 
shall  hei*e  group  together  all  the  potassium  vegetable  salts,  except  the 
bitartrate. 

P0TAS8II    CARBONAa     U.a. 

The  potash  of  commerce,  obtained  from  wood-ashes  and  other 
sources,  occurs  in  the  form  of  ftised,  stony  ma-ssea,  variegated  in  color. 
and  of  a  caustic,  burning  taste ;  when  purifiof!  so  oa  to  form  peartash, 
it  becomes  of  a  bluish-white  color.  When  fbrther  purified  so  as  to  con- 
form with  the  officinal  tests,  it  ooours  as  a  coarse,  granular,  whitish 
powder,  very  deliquescent,  soluble  in  its  weight  of  water,  insohible  in 
alcohol.  It  should  contain  only  traces  of  the  sulphate,  chloride,  and 
silicate  of  potassium. 

PoTAssii  BiCARBONAS,  U.S. — Potossium  Bicarbonate  is  mannfkcturad 
by  parsing  carbonic  acid  gas  through  a  solution  of  the  carbonate  ia 
distilled  water.  It  occurs  in  transparent,  colorless  crystals,  not  deli- 
quescent, slightly  alkaline  to  the  taste  and  to  test-paper.  It  dissalves 
in  3.2  parts  of  water  at  69*^  F.,  but  is  insoluble  in  aliwhol. 

Therapeutically  the  carbonate  and  bicarbonate  are  of  equal  valoe, 
excepting  in  that  the  carbonate  is  more  irritant  than  the  bicarbonate^ 
and  is  therefore  not  so  well  borne  by  the  stomach.  On  account  of  its 
nauseous  taste,  even  the  bicarbonate  is  often  not  so  available  as  is  tba 
acetate  or  tbe  citrate.  The  full  dose  of  the  bicarbonate  ia  half  an  ouno* 
daily,  given  in  diluted  solution. 
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PoTAssii  CiTRAS,  U.S. — Potnsgium  Citraie  is  a  whitish,  granular, 
deliqaesccnt  salt,  of  neutral  or  very  slightly  acid  reaction,  freely  soluble 
in  water.  It  is  the  leaiitoffensivo  to  l-he  palate  of  all  the  potassium  sall«, 
except  the  Urtrato*.  The  Solution  of  Potassium  Citrate  (  Liquor  Pottu- 
8ii  atratis,  U.S., — Potassium  Bicarbonate,  V^ti  grs. ;  Citric  .\ciil,  92  grs. ; 
Water,  3  t^)  and  the  Neutral  MiMure  (ilfistum  Poiassii  Citratts,  U.S., — 
Lemon-juice,  Oj;  Potaseiwm  Bicarbonate,  onougb  to  noutraliso)  have 
been  lon^  u-ed  as  diaphoretics  in  sthenic  fevers.  The  dose  is  half  a 
fluidouuc-c  to  one  fluidounce  every  one  or  two  hours.  A  rery  elegant 
method  of  exhibiting  neutral  mixture  is  in  the  form  of  Effervescing 
Draught.  It  is  especially  useful  whou  there  is  any  tendency  to  sick 
stomach.  It  should  be  preparL'd  in  two  solutions:  one  cousii^iing  of 
lemon  juice  and  water,  equal  parte,  or  of  citric  acid  3''r  water  fSiv; 
the  other  of  potassium  hicarhonato  5^  water  f^iii.  An  ounce  of  each 
of  the  solutions  is  to  be  put  together  and  drunk  during  effervescence. 


PoTASsu  AcKTAS,  U.S. — Potiissium  Acetate  is  a  perfectly  neutral 
white  salt,  of  a  decidedly  saline  tAHte,  extremely  deliquescent,  and  sol- 
uble in  half  its  weight  of  water.  It  is  made  by  dissolving  the  bicar- 
bonate in  acetio  acid,  and  evaporating.  It  occurs  sometimes  as  soft, 
fibrous  masses,  at  other  times  it  has  a  foliated  structure. 

TRBRAPBtTTics. — An  important  use  of  the  vegetable  salts  of  potas- 
sium is  in  acute  inft/imTruitory  rheumatism.  Before  the  introducn'ou  of 
the  salicylates  the  alkaline  treatment  was  the  best  that  was  known  for 
cases  of  thoroughly  acute  rheumatism:  the  medicine  must  be  given 
freely,  an  ounce  to  an  ounce  and  a  half  in  the  day,  and  bo  persisted  in ; 
opinm,  of  course,  being  at  the  same  time  omptoyod  in  as  large  doses  as 
are  required  to  relieve  the  pain  :  after  a  few  days,  when  the  violonco  of 
the  symptoms  has  abated  and  decided  annimia  appears,  the  exhibition 
of  the  drug  should  be  discontinued  and  potassium  iodide,  with  tonics, 
bo  Bub«(tituted.  In  cases  subacute  from  the  beginning  I  have  found 
A  combination  of  the  potassium  iodide  and  acetate  very  elHciout,  ten 
grains  of  the  former  and  thirty  of  the  latter  being  administered  three  or 
four  times  a  day.  The  potash  probably  docs  good  Id  rheumatism  by 
lowering  arterial  action,  by  favoring  oxidation  and  oIiminntioQ  of  par- 
tially ufTeto  materials,  and  by  neutralizing  oxcosaivo  acidity.  Be  tho 
mothod  what  it  may,  I  have  no  doubt  of  the  great  ctiDJcal  value  of  tho 
remedy,  its  efficiency  being  in  direct  proportion  to  the  acutenoss  and 
violence  of  the  symptoms. 

As  depuranta,  tho  pot&sh  salts  are  very  useful  in  various  diseases. 
Attention  has  been  especially  called  by  Dr.  Golding  Bird  to  their  value  in 
that  classof  cases8])ok6nof  as  "  chronic  biliousness."  In  chronic  malaria/ 
poisoning,  in  catarrhal  jaundice,  and  in  tho  jaundice  of  simple  hepatic 
torpor,  they  are  often  of  use.  In  vric  add  gravel  and  in  uric  acid  cai- 
evlus  there  can  be  no  doubt  of  tho  value  of  potash  us  a  prophylactic,  as 
a  preventive  of  the  formation  or  deposition  of  the  uric  acid.    The 
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romedjT  has  also  beon  used  to  dUsolvo  tiric  acid  calculi;  but  the  ro«aI(< 
ofTor  Bueh  slight  encouragement  that  it  \a  only  necessary  hero  to  givo  a 
rof^rence  to  the  work  of  Dr.  Wm.  lioborts  (On  Urinary  and  Renal 
Diseases,  Am.  ed.,  18C6). 

Administration. — As  usunlly  exhibited,  the  p^otash  anita  are  «& 
ooedingiy  distasteful.  There  is  no  need  of  this  whatever.  The  ciinw 
may  be  given  dissolred  in  lemon-juice,  or,  what  is  a  still  moro  plcoiant 
method,  a  syrupy  solution  of  the  bicarbonate  and  the  i;itraio  may  b« 
made,  of  such  a  strength  that  every  tablopoonfHil  of  it  shall  oontaia 
half  a  drachm  of  each  salt.  At  the  timij  of  exhibition  one  or  two 
tablespoon fuls  of  this  may  be  put  in  a  little  water,  and  to  it  be  added 
a  large  tablettpoonAil  of  lemon-juice,  the  whole  to  be  drunk  while  oficr- 
reecing.  If  the  pationt  takes  in  the  course  of  the  day  six  of  lb« 
loTgMt  doses  mentioned,  the  whole  amounta  to  an  ounce  and  a  half 
of  potassium  citrat«.  Wlten  the  remedy  in  used  simply  as  a  depunnti 
as  in  jaundice,  mich  large  doRew  are,  of  course,  not  proper;  a  teiu<poon- 
f\il  of  the  alkaline  noltitJon,  with  a  corresponding  amount  of  l«nioD- 
juice,  taken  three  times  a  day,  will  generally  be  sufficient. 

PoTABSii  BiTABTRAs,  U.S. — Poiosxium  BUarirote,  made  from  argol 
(see  Tartaric  Acid),  occurs  in  white  crystalline  crusts  or  maftsee,  which 
are  commonly  pulverized  before  being  sold  as  CVfam  of  Tartar.  It 
usnally  coniains  calcium  tartrate,  and  is  only  sparingly  soluble  in  cold 
wator.  It  appears  to  ditTer  thcmpeutifnlly  from  its  congeners  in  boiiix 
more  actively  diuretic,  and  in  acting  more  powerfully  as  a  bydra- 
goguo  cftthartio.  Half  an  ounce  to  an  ounce  of  it  given  at  onco  will 
Tcry  gonomlly  cauw  waiory  purging.  In  this  city  it  is  probably  em- 
ployed more  fVequontly  in  dropsy  than  any  other  diuretic;  the  usual 
plan  is  to  diaaolve  an  ounce  of  it  in  a  pint  of  infusion  of  juniper-bo rriQ«, 
and  have  this  all  taken,  in  divided  doses,  during  the  twenty-four  hours. 
In  acnia  desfjuamative  nephritis,  cniam  of  tartar  is  a  very  useful  diurutio: 
as,  however,  the  avoidance  of  irritation  of  the  kidneys  is  imperative  io 
this  disease,  the  alkaline  diuretic  should  not  be  administered  in  infusion 
of  juniper. 

Potassium  Tartrate  (Potassii  Tartoas,  U.3.)  is  rarely  used  in  medi* 
cine.    It  is  said  to  bo  actively  purgaLtve  in  dosea  of  half  an  ounce. 

Potassii  Sitlphas,  U.S. — Potassium  Sulphate  occurs  in  email  aggv^^H 
gated,  transparent,  ver}'  hard  crystals,  permanent  in  the  air,  usual^H 
short  six-sided  prisma,  possossiag  a  nauseous  somewhat  bitter  taste.  It 
is  insoluble  in  alcuhul,  slowly  soluble  in  nine  and  ahalf  limes  its  weight 
of  cold  and  in  leas  than  four  tiroes  its  weight  of  boiling  wuter.  Pota^ 
sium  sulphate  ia  said  to  be,  in  doeea  of  four  or  five  drachms,  **a  mild 
purgutivo,  operating  usually  without  heat  or  pain  or  other  symptoms 
of  irritatiuD  ;"  and  in  doses  of  one  or  two  druchms  a  laxative.  It  is. 
however,  very  rarely  employed  in  this  country.    Potassium  sulphate. 
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not  a  great  deal  in  excess  of  those  wliich  have  been  recom- 
mended hy  practitioners,  acta  as  an  irritant.  Dr.  Mowbray  stnleB  that 
the  bbU  is  usi-d  in  Fran<;e  ae  a  popular  abortifacient,  and  that  he  has 
aeen  very  alarming  Bymptoma  produced  by  four  drachma  of  it.  Dr. 
TaA'lor  records  a  ca^^e  in  which  less  than  two  ounces  caused  in  a 
woman  si'vore  Tomiting,  purging,  abdominal  pain,  and  finaliy  death. 
At  the  postmortem  the  stomach  and  intestinee  showed  very  decided 
evidences  of  inflammation. 


I 
I 


POTASSII  NITRAS— POTASSIUM    NITRATK.     U.8. 

Potassnim  Nitrate,  or  yUre,  is  either  obtained  fW)ra  certain  Bnliae 
earths,  occurring  chiefly  in  India,  but  to  a  certain  extent  in  other 
portions  of  the  world,  or  is  artifieinlly  manufactured  in  nilro-bcds 
formed  out  of  animal  and  ycgetabie  matter,  wood-ashe;),  and  calcareous 
earth,  or  i»  obtained  fW>m  old  plaster  rubbinh.  In  the  "  nitro-beda," 
as  well  as  in  the  natural  saline  earths,,  which  have  und>~>ubtcdly  in 
the  beginning  contained  nninml  and  vegetable  matters  in  a  Btate  of 
decomposition,  nitric  acid  is  formed  by  the  oxidation  of  ammonia,  and 
nnifes  with  the  bases  in  the  moil.  Most  of  the  nitre  used  in  thisconmry 
comes  from  Calcutta,  throngh  Boston,  packed  in  gross-cloth  bags.  Chili 
saltpetre  is  the  sodium  nitrate,  which  imprognates  certain  soils  in  the 
country  whoso  name  it  bears.  It  is  nndoubledly  formed  in  these  soils 
by  a  process  precisely  analogous  to  that  in  which  the  nitre  of  India  is 
produced,  except  that,  little  or  no  inland  vegetable  matter  being  present 
to  afford  the  potaseiom  during  the  decomposition  of  the  animal  matter 
and  the  generation  of  uitric  acid,  the  latter  unites  with  sodium  derived 
from  sea-plants  or  other  source.  Chili  saltpetre  is  employed  ns  a  snb- 
Btitatc  for  true  sullpetro  in  the  manufacturo  of  nitric  acid,  and  may 
be  made  into  potaseium  nitrate  by  means  of  crude  potash. 

Saltpetre  occurs  in  more  or  less  perfect,  long,  Btriated,  ftcmltrans- 
parent,  six-aided  prisms,  with  dihedral  summits;  of  a  sharp,  saline, 
somewhat  cooling  taste;  contaiuing  no  water  of  crj-stallization,  but 
dccrej)itating  when  thrown  on  the  fire,  from  the  evaporation  of  water 
mechanically  retained  in  the  crevices  of  the  crystnlB ;  soluble  in  four 
or  five  times  their  weight  of  cold  and  in  two-fit^hs  of  their  weight  of 
boiling  water,  sparingly  aolublo  in  proof  Bplrit,  insoluble  in  abnolute 
alcohol.  At  a  high  heat  they  decompose,  liherating  a,  large  quantity 
of  nascent  oxygen,  and  thereby  greatly  intensifying  the  corahustion  of 
surrounding  olyects.  The  Sal  prunelU  of  the  shups  is  a  saltpetre  which 
baa  been  fused  and  rnn  into  circular  mouUls. 

PHT«toLonir.vL  Action. — Potassiiire  nitrato  applied  to  any  raw  sur- 
face, or  to  a  mucou-i  memhrano,  acts  as  a  violent  irritant.  As  death 
haa  not  infrequently  resnltod  from  its  ingeetion,  while  it  has  occurred 
very  rarely  from  that  of  any  of  the  other  ordinary  salts  of  the  alkali, 
it  has  generally  been  thought  that  nitre  possesses  peculiar  properties. 
It  is  not  to  be  gainsaid,  however,  that  the  caoae  of  death  in  nitre- 
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puiuoDing  is  very  gonorally  the  local  ioflanimation  of  the  stomach  and 
iiitostinoa  produced  by  it, — offocU  dcpoDdont  simply  upon  it*  irritjuu 
proportics,  and  not  ufHui  any  constitutional  aetioD ;  a  conclusion  be- 
coming doubly  ovidcnl  wbcn  it  is  remembered  that  if  the  drug  Im 
given  in  weak  solution  mudt  lai^cr  amounts  can  bo  cxhibilod  wilb 
only  tburapvulic  ufTccts  than  wouid  cause  death  if  administcrod  in  wlid 
form  or  in  vory  concentrated  solution.  Tbua,  in  a  caso  under  ifae  can 
of  Dr.  Wilks  {Guy's  Uosp.  Rep.,  vol.  ii.  p.  173,  3d  series  1863),  a 
sufTuring  from  renal  dropsy  took,  betwoon  October  28  and  Di 
26,  18G2,  one  [>ound  twtrlvo  ounces  and  six  drachms  of  potasatn? 
nitrate,  with  benefit.  As  one  ounce  has  caused  death  in  three  boon 
(Taylor,  Medical  Jurisprudence,  2d  ed.,  vol.  i.  p.  237),  this  puLiont  ns 
ceived  in  tiflrnine  da^-s  the  equivalent  of  twenty-eight  falHl  dow& 
Again,  accordiog  to  Professor  SliUA  (Theraprutics,  vol.  ii.).  Dr.  Brock* 
losby  habitually  proscribed  one  ounce  of  the  salt  a  day,  and  Dr.  HartiD- 
Solon  oven  tn-o  ounces  per  diem. 

The  symptoms  of  poisouing  by^  potassium  nitrate  are  pretty 
constant,  and  yet,  as  in  othor  irritant  poisoning,  vary  Tvithin  certain 
limlls.  Very  gonorally  there  is  first  an  intense  burning  pain  in  tb« 
stomach,  coming  on  in  a  few  minutes  afler  the  ingestion  of  tho  poison, 
and  soon  followed  by  violent  vomiting,  and,  it  may  bo,  fVeo  purging. 
In  a  little  while  collapse  develops,  with  groat  muscular  woaknoe^  not 
raroly  with  local  convulsive  tremblings.  The  matters  vomited,  and  cveo 
tho  stools,  may  bo  bloody  (case,  Th.  Uugemann,  Jourant  Jar  Pharmasxh 
dynamik,  1859,  ii.  178).  Sometimes  tho  nervous  symptoms  predomioato, 
and  tho  purging  may  bo  absent ;  collapse,  with  slight  vomiting  aod 
with  or  without  paralysis  of  tho  lower  limbs,  may  alono  exist.  Sup 
prossion  of  urine  has  been  noted  in  somo  cases  (case,  PharmacniL 
Journ..  Feb.  134G,  p.  356).  After  death,  very  grave  lesions  are  found 
in  tho  stomach  and  tho  intestines,  such  as  intense  redness  and  congoi- 
lion,  and  effusion  of  blood  into  tho  submuuous  coat^  and  somotimos  iato 
tho  stomach  itself.  £ven  ulceration  and  corrosion  of  the  mucous  mem- 
brane have  been  observed.  It  is  evident  that  tho  symptoms  previously 
detailed  as  existing  during  life  are  in  accord  with  the  post-mortem 
results,  and  all  point  to  the  irritant  action  of  tho  drug  as  tho  source  of 
trouble.  The  predominance  of  tho  no)*vous  symptoms  in  some  cases  i" 
no  more  than  is  exceptionally  seen  in  other  forms  of  irritant  poisoning 
(sco  Axtihont),  and  is  no  proof  of  a  special  action  of  tho  drug  upon 
the  nervous  system.  Sometimes,  however,  death  has  occurred,  in  poi- 
soning by  saltpotro,  with  givat  suddenness.  In  the  only  cases  of  tliift 
cUnraclcr  tho  record  of  which  1  have  met  with,  the  dose  has  boon  veiy 
large,  and  it  is  possible  that  tho  death  was  the  result  of  tho  action  of 
tbo  drug  upon  tho  heart,  for,  like  the  other  salts  of  potash,  it  has  a 
direct  paralyzing  influence  upon  the  cardiac  mosclo. 

Nitre  has  been  supposed  by  practitioners  to  be  especially  fiodativt 
to  tho  circulation  ;  but  there  is  no  reason  to  believo  that  it  Is  any  mon 
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powerAil  as  a  cardiuc  sedative  than  the  vegetablo  salts  of  the  baso.  It 
certainty  mhiircs  the  diuretic:  properliei^  of  tite  latter,  but  upjKjani  to  be 
more  irritant  to  the  kidneys,  since  it  seeing  ditfieult  otherwise  to  accnunt 
for  the  suppression  of  urine  already  noted  as  oueurring  oocasionnlly  in 
poisoning  by  it. 

Thehapeutics. — Potassium  nitrate  has  been  especially  used  in  acute 
rheumatism^ &nd  when  giren  in  largo  dosos  has  some  favorable  influence 
upon  the  course  of  the  afToftion.  It  is  certainly,  however,  more  d;iii- 
gurous  than  are  the  vegetable  salts  of  the  base,  and,  according  to  my 
experience,  much  lofla  efflcacious.  1  can  therefore  see  no  good  i-cnson 
for  continuing  the  practice.  If  given,  not  less  than  an  ounce  should 
be  dissolved  in  a  f\iH  quart  of  barley-water  or  other  demulcent,  and  bo 
administered  in  divided  doses  during  the  twenty-four  hour*. 

In  tbe  trcutmeut  of  puiHoning  by  saltpetre,  after  the  stomach  and 
bowels  have  been  emptied,  tbe  usual  means  for  the  relief  of  tojtio  gastro- 
enteritis should  be  resorted  to. 

POTASSII  CULORAS— POTASSIUM   CHLORATE.     U^S. 

This  salt  ift  paid  to  be  chiefly  prepared  by  heating  the  eolutione  of 
the  calcium  hypochlonte  and  potassium  chloride;  on  cooling,  the  potas- 
sium chlorate  crystallizes  out,  whilst  the  calcium  chloride  remains  in 
solution.  Potassium  chlorate  occurs  in  while  rhomboidal  plates  of  a 
pearly  lustre  and  of  an  acerb  taste,  soluble  in  seventeen  parts  of  water 
at  69**  F.,  and  in  two  parts  of  boiling  water. 

PuTSioLooiCAL  AcTioN". — UpoH  mucous  membranes  and  ulcerated 
stirfaces  this  ealt  acts  as  a  powerful  irritant,  being,  I  think,  even  moi-e 
active  in  this  respect  than  is  the  potassium  nitrate.  Taken  internally 
in  sufBcient  quantitio6  it  is  a  powerful  poison,  and  has  f^-oqncntly 
caused  death.  There  are  on  record  a  largo  number  of  fatal  ca«es,  many 
of  which  are  collected  in  the  brochure  of  fr.  J.  von  Mering  {Chlorsavre 
Kali,  Berlin,  1885).  To  Br.  Jacobi,  of  Now  York,  belongs  the  credit 
of  having  first  called  attention  to  the  dangerous  action  of  this  much- 
used  remedy  {American  Med.  Times,  April,  1861,  p.  245").  The  small- 
est amount  which  will  produce  death  is  not  known,  but  in  a  cai«e  re- 
corded by  Br.  Matthisaon  a  littlo  over  half  an  ounce  taken  in  the 
course  of  scvuml  days  proved  fatal.  Dr.  Stookvis  haa  aeon  the  doatli 
of  a  man  after  four  drachms.  A  dracUna  in  the  course  of  a  night  hns 
killed  an  infant  a  year  old,  and  throe  drachms  a  child  three  to  four 
years  old.  In  moHl  ca^es  of  fatal  poisoning  in  the  adult  the  dose  has 
been  much  over  half  an  ounce.  The  symptoms  may  be  acute  or  sub- 
acute. In  the  rapid  cases  there  have  been  violent  vomiting,  proftise 
diarrhoea,  excessive  dyspnom,  great  failure  of  the  heart's  action,  and 
marked  cyanosia.  In  most  of  these  cases  the  blood  has  been  found  of 
a  chocolate  color.  In  the  subacute  ca.sos  the  gastro-intostinal  symptoms 
have  been  severe,  with  generally  vomiting  of  blacklsh-grcen  matters 
and  distinct  swoUing  of  the  liver  and  the  spleen.    The  urtue  is  markedly 
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loasonetl  la  quantily,  ftlbominous,  oft«n  of  an  opaque  reddish-bromi  ur 
blackish  color,  showing  nnder  the  microAtNipo  bruwniah  or  yelloviab- 
browD  tube-CAstSi  frequently  containing  tbo  detritus  of  blood-curpufU'lu. 
Htemo^lobinuria  baa  been  noticed  (7>dn9.  Iniernat.  Congress,  18S1,  tuL 
L  p.  163),  and  methsmoglobin  in  a  common  constitaent,  Tho  nervoofl 
e^'mptoiiM  nave  been  severe  delirium^  coma,  tonio  and  olonio  cramps, 
and  a  peculiar  stittheBS  of  the  axtrtimiiies. 

neadache^  loss  of  appetite,  violeat  paina  in  ibe  abdomen  and  othnr 
portions  of  the  body,  and  marked  abdominal  tendomuae  have  twuoUy 
preceded  the  loss  of  oonMiiousueBa.  Nut  rarely  there  are  minute  ccchy- 
mosea  upon  the  siufaoe  of  the  body,  and  even  more  frequuDtly  then  is 
a  general  jaundice.  In  some  cases  the  patient  has  rallied  and  seemed 
to  be  on  the  road  to  recovery  when  the  fatal  reUpt»e  has  occurrwL 

After  death  tho  blood  is  usually  cbocolate-colorod,  the  g.-uttro-inteti- 
Itual  tract  is  ipflamed,  tho  liver  and  sploon  are  enlarged  and  filled  with 
the  brownish  debris  of  red  blood-corpuscles,  the  boDo-raarroTV  and  the 
brain  are  often  similarly  colored,  while  tho  mucous  membranes  an 
usually  swollen  and  ©ccbymoscd.  The  kidneys  nro  profoundly  af- 
fected, their  tubules  full  of  brownish  casts  and  their  epithelial  structoiv 
evincing  a  nephritis.  Tho  most  characteristic  and  probably  the  most 
important  of  the  lesions  is  the  change  in  the  blood,  which  woa  first 
noticed  after  death  by  F.  Marchand  (  Virchow'a  Archiv,  Bd.  Ixxrii.,  1879). 
Dr.  L.  Bioss  ^Berlin.  Klin.  Wochenichrift,  18S2)  noted  in  a  caeo  during 
life  that  many  of  the  red  blood -corpuscles  wore  decolorized,  and  others 
contained  HtUo  granules  of  an  elliptic  shape.  Tbo  reaetu'ches  of  Mar- 
chand's  most  reoent  paper  (Arch./.  Exper.  Path.  u.  Pharm.f  xxiii),  which 
have  been  abundantly  confirmed,  show  that  the  changee  in  the  blood 
are  tho  result  of  tho  formatioQ  of  a  substance  apparently  identical  with 
the  mothffimoglobin  of  lloppe-Seyler  and  cbaroctorised  by  the  appear- 
ance in  ita  spectrum  of  a  blackish  line  in  the  red.  Btothasmoglobin  is 
readily  produced  by  mi.xing  either  sodium  chlorate  or  potOMiutu 
chlorate  with  blood:  that  it  i»  pro<Iuced  in  tho  body  during  life  haA 
been  experimentally  proven  in  cats,  dogs,  and  rabbits  by  A.  Falck 
(^Arch.  /.  d.  Ges.  Physiol.,  1889),  by  H.  Lenhartz  {BeitrSge  Path.  Anat,,  «te, 
Fest.  Schrrft,  1887)  and  by  Cahn  (^Arch  f.  Exper.  Path,  «.  PAanR.,  xiiv., 
1887),  and  is  also  shown  in  man  by  the  widespread  staining  not  only 
of  the  interior  of  the  blood-vo&scU,  but  also  of  the  walls  of  the  whole 
lymphatic  system,  found  after  death  fVom  the  chlorate.  (Case,  Dr.  ^. 
Hammer,  Prag.  Med.  Wochawih.,  liii.,  1888.) 

It  waa  asserted  years  ago  by  Dr.  Stevens  that  when  potassium 
chlorate  is  taken  iDternally  the  venous  blood  acquires  an  arterial  hue, 
and  tbe  confirmatory  statemonts  of  Dr.  O'Sbaughnessy  led  many  of  the 
profession  to  give  credence  to  the  idea  that  the  chlorate  yield*  it«  oxy- 
gen to  the  blood:  so  that  it  has  been  uxed  to  an  enormous  extent  io 
various  low  forms  of  disease  with  the  idea  of  increasing  oxidation  Id 
tbo  blood.     It  is  most  pi*obabIe  that  tbe  observers  Just  quoted  mistook 
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the  altered  coloration  of  thu  blood  for  tho  arterial  hue.  It  is  very  im- 
probable from  B  chemical  Bland -point  that  poUuuiium  chlorate  should 
pari  with  its  oxy/^en  in  the  blood  at  the  temperatura  of  the  body,  and 
there  ia  no  proof  tbiit  it  does  so.  It  haa  been  shown  by  Rabutcau  and 
other  obaorvorH  that  putassium  chlorate  escapes  unchanged  with  the 
aaliva,  urine,  and  probably  all  tho  secretions  of  the  body.  Isambert 
found  it  in  the  toarn,  tho  bilo,  the  nasal  mucua,  and  even  in  tho  milk 
of  nursing  women.  I^butoati  took  five  grammes  of  tho  salt,  and  re- 
covered from  the  urine  4.R73  grammofl.  iBambcrt,  in  two  oxporimonta, 
rooovered  respectively  ninety-five  and  nintity-nine  per  cent,  of  the  in* 
geeted  potassium  chlorate  from  the  urine.  J.  von  Muring,  out  of  llA,eeu 
grammes  given  to  a  dog,  obtained  14.7  grammes;  out  of  five  grammea 
which  he  took  himself,  he  recovered  4.62  grarameH ;  and  when  he  took 
but  a  single  gramme  be  obtained  fVom  the  urine  of  the  next  ten  houra 
0.91  grammo.  From  the  saliva  and  urino  of  a  caao  of  mercurial  stoma- 
titis Id  which  five  granimos  had  been  oxblbitod  ho  rocovorod  4.54 
grammcA.  iDduod,  Marchand  claims,  in  expcrimeats  upon  the  lower 
animals,  to  have  recovor-ed  all  of  tho  ingested  chlorate  from  tho  secre- 
tions, and  we  must  conclude  that  it  practically  all  escapes  from  the 
body  unchanged.  F.  vou  Meriug  believes  that  some  of  the  potassium 
chlorate  is  reduced  iu  the  system,  chiefly  because  ho  thinks  that 
mctha'inoglublu  is  formed  by  a  proccf^s  of  oxygonalion.  Thu  exact 
nature  of  mothffimoglobiu  is,  however,  not  made  out:  according  to  C. 
A,  Macraunn  {Spectroscope  in  Medicine,  p.  100,  1881),  methajmuglobitt 
is  probably  a  mixture  of  htemHtiu  with  soluble  albumen,  as  it  bus  boeu 
shown  by  Uoppe-Soylor  that  it  is  not  formed  by  oxidation,  il.  vun 
Mcriiig  in  one  or  two  instances  in  the  dog  found  a  slight  increase  in 
the  chlorides  of  the  urine  during  the  adminislrutioa  of  the  chlorat«, 
and  it  is  potisible  that  a  minute  quantity  of  the  chlorate  does  undergo 
deoxtdation,  but  it  must  be  considered  established  that  any  such 
change,  if  it  occur  at  all,  atfecta  so  small  a  portion  of  the  drug  ma  aot 
to  be  worthy  of  consideration. 

The  effect  of  therapeutic  doses  of  potaasium  chlorate  upon  tho 
sy8t«m  is  certainly  not  marked,  and  is  probably  tho  some  as  that  of  tho 
nitrate.  The  potash  seems  to  exert  some  influence,  as  Isamhort  states 
that  the  drug  directly  injected  into  tho  jugular  vein  paralyzes  tho  heart, 
and  produces  a  general  depression  similar  to  that  causod  by  the  nitrate. 
In  his  experiments  upon  himself,  Isnmbert  found  that  when  taken  in 
large  doses,  two  to  five  drachms  a  day,  the  chlorat*  caused  salivation, 
free  diuresis,  increase  of  the  appetite,  and,  when  not  well  diluted,  gastric 
irritation;  the  urine  continued  strongly  acid,  and  containod  an  excess 
of  rosacic  acid,  uric  acid,  and  the  urates. 

TuERAPEDTics. — Polassium  chlorate  has  been  very  freely  used,  and 
with  givat  as^rted  advantage,  iu  all  forms  of  disease  believed  to  bo 
4ue  to  blood-poisoning,  such  as  scarlet  and  other  adynamic  fevers,  diph- 
theria, scorbutus,  syphilis,  and  even  hydrophobia.    As  already  stated,  tho 
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theory  apon  which  thifi  practice  reata  has  no  fouDdation  in  reason  or 
science,  and  my  own  empirical  experieuco  with  the  remedy  hiis  been  in 
exact  accord  with  the  teachings  of  physiology.  I  have  seen  the  chlo- 
rate rupentodly  employed  in  various  diseases  of  the  claaa  Just  ejiokon 
of,  and  have  never  seen  it  du  a  particle  of  good.  On  the  other  hand, 
in  mercurial  and  other  forms  oC  alonuUitis  the  remedy  in  undoubtedly  of 
great  value ;  given  in  the  form  of  a  powder,  with  Hugar,  it  la  remarkably 
efficient  in  the  /oUicular  or  aphthous  stomatitis  of  children.*  I  do  not 
believe,  however,  that  h«  influence  in  theee  oaseA  is  other  than  local ; 
yet,  as  the  remedy  is  eliminated  with  the  saliva,  and,  therefore,  when 
given  internally  is  constantly  present  in  the  mouth,  the  ordinary  method 
of  uaing  it  is  probably  the  best.  In  ascites  and  other  dropsical  bfTectlona 
it  ia  vatucloss. 

When  used  Iwally,  potossinm  chlorate  act«  as  a  stimnlant  to  Ihe 
various  mucous  membranes,  and  is  otVeu  of  excellent  6er\'ic«  in  ciwea  of 
angina :  it  ia  even  said  to  have  been  used  advantageously  by  onematA 
in  dysentery  and  in  cholera  infantum.  The  most  generally  efficient  gargla 
that  I  know  of  in  ordinary  sure  throat  may  be  made  by  pouring  a  pint 
of  boiling  water  over  a  powder  composed  of  an  ounce  of  sumach  b^la 
(or  of  their  fl^td  extract)  and  half  an  ounco  of  the  chlorate  of  potas* 
sium,  allowing  to  simmer  in  an  earthen  vessel,  with  occasional  Btirring, 
to  tbi-ce-fourths  of  a  pint,  straining,  and  using  in  the  ordinary  manner. 
A  half-ounce  to  an  ounce  of  the  saturated  solution  of  the  chlorate  com- 
bined with  a  few  drops  of  laudanum,  Uijocted  into  the  rectum  once  or 
twice  a  day  and  retained,  is  often  of  the  utmost  service  in  hemorrhoids. 

AbuiNiSTRATiON. — Kor  manifest  Foaaons,  when  taken  in  large  do^es 
potastDium  chlorate  must  bo  exhibited  in  dilute  solution.  The  usual 
dose  is  from  ten  to  twenty  graius ;  as  a  lotion,  fVom  ten  grains  to  half 
a  drachm  may  be  dissolved  in  the  ounce  of  water. 

LiTRii  Carbonas,  U.S. — Lithium  Carbonate  is  a  white  powder,  spar- 
ingly soluble  in  water,  and  readily  diesttnguinhable  by  the  caimiuo-rod 
color  which  it  imparts  to  the  flame  of  alcohol. 

LiTHU  CiTRAS,  U.S. — Lithium  Citrate  is  a  white,  deliquescent  powder, 
soluble  in  two  parts  of  water. 

Lirnii  CiTRAS  Effervescbsb,  U.S. — Efft^rtfescent  Lithium  Citrate  H 
a  wliite  powder,  oath  one  hundred  grains  of  which  contain*  soren 
grains  of  lithium  carbonate,  twenty-eight  grains  of  sodium  bicarbo- 
nate, and  tbirlyceven  grains  of  citric  acid.  When  added  to  water  it 
ofTervesces  iVeoIy  and  aflbrds  the  most  pleasant  means  at  our  command 
of  exhibiting  an  alkaline  salt  of  lithium. 


"  M.  Libordo  {BuH.  Thfrap.,  IxxxTil.  1874}  adJ  M.  Tuik*  (/i->ntiy.  Din.,  Bona,  1S79) 
hkra  shoMLL  itut  MfJiam  rl/unal*  kcU  pbjptlotogiatll;  lik«  the  pi>l»uinm  MJt;  Uld  Dr.  5. 
Klogcr  Biiil  U.  Saiubar;  {Londvn  Lamm,  1683,  U,  786]  hftva  fouad  it  •qosUjr  afllQim  la 
MMiati'li*. 
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Thkbapedticb. — Therapeutif  donca  of  Htbium  carboiiato  ordinarily 
produce  no  distinct  Hym]itomH,  but  I  havu  aeeu  repeated  douuo,  of  twenty 
grains  etLvh,  cuutw  in  a  feeble  wuiiian  exL-eHuive  mataiHe,  with  a  mus- 
cular weaknesH  amounting  alrno(<l  to  puralyttit),  but  to  othur  pattenta  I 
bave  given  larger  umauntH  wiibout  eliciting  reKpouKe.  Our  knuwlcHlge 
of  iu  pbyHJulogical  action  la  not  conipleta.  According  to  the  eluilie« 
of  Binet  {Revue  Med.  d.  I.  Suisse  Romnndey  viii.,  1892),  the  Htbium 
salts  produce  in  mammals  pronounced  feebienese,  with  nausea,  diarrhoja, 
and  other  digcRtivo  disturbance,  increasing  dyttpneeu,  fall  of  tempera- 
ture, and  death,  usually  preceded  by  convulsions.  Death  is  said  to  be 
due  to  a  direct  centric  arrest  of  respiration,  nUhougb  a  markedly 
depressing  influenco  is  exerted  upon  the  heart,  which  is  Hnally  arrested 
in  diastole.  When  lifo  is  maintained  by  artificial  re^pimtion  tho  po- 
riphoral  norros  become  entirely  paralyzoil  and  the  muscles  affected,  as 
is  shown  by  peculiar  fibrillary  contractiuus.  lu  poisoned  frug»,  also, 
tho  excitability  of  tiic  muscles  is  iMjmcwbat  diiniuished.  The  effect  of 
lithium  salta  upon  lL»3ue  change  has  not  been  worked  out,  but  it  is 
probablii  that  they  act  u]>on  the  general  nutrition  in  a  mauner  parallel 
to  the  iuHuence  of  the  potassium  compounds.  The  soluble  salts  of  the 
lithium  ore  rapidly  absorbed  and  rapidly  eliminated  through  the  kid- 
neys: Che  carbonate  and  the  cllruto  render  the  urine  alkaline. 

According  to  tho  experiments  of  Br.  Ure  and  of  Dr.  (Jarrod,  solu- 
tions of  tho  lithium  salts  bave  the  power  of  dissolving  uric  acid  and 
tho  urates  ;  and  tho  drug  was  strongly  recommended  by  Dr.  Oarrod  in 
uric'acid  diathesis  and  in  chronic  gout:,  given  in  rloses  of  three  or  four 
grains  throe  times  a  day.  The  drug  was  extensively  employed,  but 
fell  into  disrepute  until  rocently.  when  its  claims  have  beian  revived, 
especially  by  Professor  Ditterich  {SchmuiVs  Jiihrhitcher^  Rd.  cli.  p.  270). 
In  my  own  experience,  its  continuous  use  in  doses  of  from  6vo  to  ten 
grains  after  meals  has  appeared  to  do  great  good  in  chronic  gout.  Br. 
Martineau,  of  Paris,  affirms  that  be  has  obtained  very  remarkable  re- 
suits  in  the  treatment  of  diabetes  meilitits  by  the  iwe  of  a  solution  of 
lithium  carbonate  and  sodium  arsenat'O.  In  gouty  diabetes  this  arsenical 
Boltition  of  iithium  may  probably  be  of  sorvico :  from  fivo  to  ten  groins  of 
lithium  carbonate  and  one-tliirticth  of  a  grain  of  sodium  arsenate  may 
be  given  three  times  a  day.  Br.  K.  Buche  (£uH.  dc  la  JSoc,  Med.  de 
T  Yonne,  25-27,  1884-8G)  affirms  that  the  prolonged  local  application 
of  lithium  salts  is  of  very  great  use  in  tho  treatment  of  gouty  joints, 
and  that  in  gouty  coT\junctivitis  frequent  washing  of  the  eyes  with  the 
solution  of  lithium  carbonate,  one  pari  to  five  hundred,  is  effective. 

FlPERAZiNB. — Piperasidine,  or  Diethylendiamine^  occum  in  amall, 
glassy,  lustrous  tables,  or,  in  the  form  of  the  hydrochloniie,  in  silky, 
lustrous,  lauceolalti  crystals.  Its  value  in  practical  medicine  rests 
entirely  on  its  solvent  power  over  uric  acid.  In  a  cold  watery  solution 
it  is  said  to  dissolve  twelve  timos  as  much  uric  acid  as  will  tithinm  car- 
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boDato  ;  and  one  purl  of  uric  acid  and  piperaeioe  disaolvee  io  Gft^  pAila 
of  watur,  whibtc  lithium  urate  requires  3Cfi  timee  ite  owu  weight  to 
diasolve  it.  U  itt  further  claimed  for  it  that  it  will  dissoke  not  only 
uric  ac'id,  but  the  albuminou!)  gubfftanccs  which  forrn  au  imix^rtaul  jiart 
of  calculi.  Dr.  William  A.  MeiscU  (  Ungar  Archivf.  Medizin,  Bd.  i,  1893) 
baa  fouDd  that  the  uric-acid  diathesis  produced  in  birds  by  tbo  use  of 
the  Doutral  potasHium  chromatu  is  overcome  by  the  e.\hibitiou  of  piper- 
azine,  but  is  nut  prevented  by  the  lithium  carbonute  or  the  sodium 
borate  or  phoctpbate.  lUt  phyHiolof^eal  action  has  not  been  thoroughly 
iuveHiigatad,  but  in  the  doseii  io  which  it  has  been  given  to  human 
btiin^  it  utiually  due«  not  cauae  any  distinct  Bymptoms;  novertbelesa 
I  have  seen  muacular  weakneea  and  general  depression  follow  its  con- 
tinuous exhibition.  Van  der  Klip  has  found  that  iu  the  lower  animals, 
in  HuillL-ieut  duae,  it  pruducea  Tomitiug,  irregular  breathing,  general 
muHcuiar  weaknosa,  and  relaxation;  that  it  al»o  decreases  the  coagu- 
lability of  the  blood,  and  has  power  in  chocking  the  action  of  pep- 
tonizing ferments.  He  further  states  that  it  docrcasea  the  evolution 
of  oxyj;on  by  oxyha)ri]Oglubiu. 

According  to  Umpfcubaeh  {Ntderl.  Tydtcher.  voor  Qeneeikd^t  1892), 
piperaziue  is  a  powerful  diuretic  which  may  be  Uftefiil  la  dnpttes.  Dr. 
Vogt  {Soc.  Therap.,  1891)  affirms,  as  the  result  of  his  investigations, 
that  in  doses  of  fiAeen  grains  (0.972  Gm.)  a  day  il  chocks  uric-acid 
elimination.  Oa  the  other  hand,  Ebstein  and  Spraguo  found  that  iho 
drug  did  not  effect  excretion  of  urea  or  of  uric  acid.  It  does  not  exert 
any  distinct  irritating  influence  upon  the  gastric  or  the  genito-urinarj 
mucous  membranes.  It  has  been  largely  uaed  in  the  treatment  of 
uric-ncid  gravel  and  calculi  (etipeclatly  renat),  and  also  as  a  remedy  fa. 
gout.  My  own  experience  is  that  in  some  cases  of  gout  it  seems  to 
exert  a  beneliciat  influence,  whilst  in  other  cases  it  fails  entirely,  the 
cauec  of  this  difference  not  being  difwoverable.  It  is  very  rapidly  al>> 
sorbed  and  probably  as  rapidly  eliminated  throngh  the  kidneys,  pro- 
ducing a  reddish-brown  urine  from  which  it  can  be  readily  obtained. 
(Hoe  Aew  liemcdies,  1892.)  Ur.  H.  llildobrandt  (Berlin.  Klin.  Wochen^ 
1894)  having  found  that  piperazine,  even  in  small  quantitie^i,  checks 
the  sacchanfyiiig  influence  of  ha.'mic  and  other  hydrulytic  ferments, 
although  it  has  no  destroying  influence,  tried  the  drug  in  diabetes 
produced  iu  dogs  by  phloridzin  with  pronounced  succeaa;  so  that  tbo 
remedy  is  certainly  worthy  of  trial  in  diabetes  mettitus. 

Pipernzioe  may  be  given  in  the  hypodermic  injection  of  a  two-pcr* 
cent,  solution,  which  is  said  to  produce  some  pain  but  no  abscesses ;  or, 
better,  lilleea  grains  (0.972  Gm.)  of  it  may  be  administered  during' 
the  day  iu  a  qoart  of  plain  or  carbonated  water.  It  is  bo  highly 
bygroi^c-opio  that  it  cannot  well  bo  given  in  pill,  but  it  may  be  ordered 
iu  powder  if  tbo  druggist  be  directed  to  put  up  each  day's  allowance  in 
a  minute  vial  tightly  corked.  The  injection  of  small  doses  of  pipenu 
sine  immediately  into  gouty  joints  is  worthy  of  trial.    The  solution  ot 
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ooe  part  of  pura  pipcroxiDo  in  Iwenly  parts  of  alcohol  and  eighty 
parta  of  wat«r  U  said  to  be  fairly  [>ermaiitiDt. 

STEONTTUM. 

FBTeioL.ooiOAL  AcTiON. — Altliougli  various  chemists,  fVom  TbomHon, 
in  1818,  to  L.  GauUer,  iu  ISSti,  huvo  afiiriuud  tlial  tttrotitium  and  its 
salts  art)  uot  [Mixouous,  and  although  in  a  tht^sitt  inspired  by  M.  Vulpion, 
ia  1685,  M.  Istnaol  Haseaa  {Thhe  de  Paris,  188&)  reported  a  ca^te  of 
chronic  rheumatism  in  which  fourloen  graranms  of  Htruntium  had  been 
given  u  day,  yut  the  ^enural  belief  of  the  profeH^ion  in  its  tuxicity 
lud  to  the  total  neglect  of  the  I'euiedy  until  atlenliun  was  drawn  by  M. 
J.-Y.  Luburde,  in  Iddl,  to  the  vulue  of  the  utrontiutn  suits  in  practical 
luedic-iuQ.  Tbe  general  belief  was  dependent  upon  the  fact  that  barium 
is  80  closely  united  with  slrontiam  in  nature  that  only  by  great  care  is 
it  possible  to  obtain  chemically  pure  salts,  whilst  the  prc»onco  of  even 
a  minute  portion  of  barium  makes  the  preparation  violently  poisonous. 
Labordo  found  that  large  atnounts  of  strontium  salts  aro  borne  by  tho 
lower  animals  without  the  production  of  any  symptoms,  so  that  two 
grammes  of  strontium  carbonate  given  to  the  dog,  by  the  stomach, 
daily  for  six  weeks,  had  no  cfTecl  save  to  improve  tbe  general  nutrition. 

The  effect  of  strontium  isot\en  aubordinute  to  that  of  the  substances 
with  which  it  is  combined.  Thus,  in  tbe  experiments  of  Laborde  a 
certain  dose  of  strontium  bromide  caused  localized  aniesthesia  with 
a  rapid  development  of  somnolence  deepening  into  stupor,  wiih  marked 
lessening  of  reflexes;  followed,  if  the  dose  had  been'  lai^e  enough,  by 
collapse,  coma,  and  complete  loss  of  reflex  activity;  whilst  a  similar 
dose  of  strontium  chloride  produced  no  sensible  etfect. 

I  am  not  awaro  of  any  case  in  which  strontium  salts  have  been 
taken  by  man  in  sufficient  dose  to  produce  distinct  symptoms,  but  toxio 
doBca  cause  in  tho  lower  animals  (Uinet,  Jievue  Med.  d,  I.  Suisse  Ro- 
fmirK/e,Tiii.,  1892)  general  feebleness  with  increasing  dyspnoea,  cyanosis, 
clonic  convulsions,  and  death  from  asphyxia.  Whea  rooovory  occurs 
the  motor  power  gradually  returns,  with  stiffness,  ataxic  movements, 
and  not  rarely  with  tho  aKSUinptloii  of  blaarro  positions.  Our  knowl- 
edge of  the  physiological  action  of  the  strontium  salts  is  v^ry  imper- 
fect. They  probably  have  some  influence  upon  tissue  change  similar 
to  tliat  possessed  by  potasHiuni,  but  at  prusunt  this  is  a  more  supposition. 
According  to  Binet,  they  kill  by  centric  arrest  of  roupiratiun,  tho  pe- 
ripheral nerves  pret>erving  their  excitability  al  the  time  of  death.  Tho 
same  authority  states  that  in  the  frog  there  is  centric  motor  paralysis; 
the  peripheral  nerves  and  Uie  muscles  thcmselvuB  being,  however, 
finally  depressed.  The  influence  of  tbe  salts  ujvon  the  circulation 
appears  to  be  peculiar,  hut  haa  not  yet  been  properly  worked  out. 
Tjanitque  and  A.  Halbec  (Campt-IUnd,  d.  I.  Soc.  Biol.,  iv.,  1892)  assert 
that  strontium  iodide  produces  a  primary  pronounced  elevation  of 
the  arterial  pressure,  with  a  lessening  of  the  beat  of  the  heart;  and 
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aAcr  a  time,  if  the  doae  Imre  heun  large  enough,  a  marked  fall  of  press* 
lire  accoDipanied  by  a  vei*y  feoble  rapid  action  of  llie  heart  j  whilst 
Binet  states  that  in  poisuning  by  the  ntronlium  salts,  although  the 
e&rdiuc  bent  vs,  very  feeble,  the  &rri.>rti  Hnally  takee  place  in  eysLolo. 

The  abtiorptioQ  of  the  stroiiiium  naUtj  ami  their  elimiDalion,  chiefly 
through  the  liidoeys,  appears  to  be  itipid;  according  to  Laburde,  both 
the  UicUite  and  the  tartrate  arv  distinctly  diuretic  and  markedly  anti- 
septic, so  that  they  exert  a  pronounced  influence  in  the  alimentary 
caaal,  and  also  on  the  excretions  with  whiob  they  est-apo  from  the  body. 

The  U.S.  Pbarmacopceirt  recognizes  three  preparationa  of  stron- 
tium.*   Of  theae  the  iodide  has  already  been  noticed  (see  page  811). 

Strontii  Lactas,  U.S. — Strontium  lactate  occura  att  a  n*hito  gran- 
ular powder,  or  in  crystalline  nodules.  It  is  otlorless,  of  a  slightly 
bitter  salioo  toete,  permanent  in  the  air,  and  soluble  in  about  four  parts 
of  water;  also  soluble  in  alcohol.  Aeojrding  to  Profceeor  Germain  SeCi 
Paul,  Dujardin-UeaumetJi,  and  other  Kronch  elinician?,  it  is  a  valuable 
remedy  in  the  treatment  of  chronic  Brighfs  disease,  inoroa«ing  the 
amount  of  urine,  diminishing  or  arresting  the  excretion  of  albumen, 
and  improving  the  general  nutrition.  In  albumintiria  due  to  pulmo- 
nary congestion  the  drug  is  said  to  bo  of  no  eervicc,  and  it  ia  further 
affirmed  that  ita  influence  for  good  is  eftpecially  marked  in  d^tquamative 
nephritis,  and  much  less  pronounced  in  interstitiat  nephritis.  In  many 
cases  ihero  is  no  increase  in  the  flow  of  urine,  and  the  good  achieved 
seems  to  bo  due  to  an  alterative  influence  upon  the  secreting  structure 
of  the  kidney.  The  drug  exerts  the  general  favorable  influence  of  llic 
strontium  salts  upon  the  alimentary  canal,  and  has  boou  used  with 
alleged  excellent  results  in  the  treatment  of  rheumatism  and  'jout,  ia 
which  disoasos  it  is  claimed  that  it  increases  the  nitrogenous  elimiDa- 
tion  and  causes  the  disappearance  of  the  urates.  The  usual  dose  U 
from  twenty  to  thirty  grains,  given  three  times  a  day  in  solution  ;  but 
much  larger  amouots  have  been  exhibited  without  producing  apparent 
aymptoma. 

Strontii  Bkomiduu,  U.S. — Strontium  bromide  occurs  in  colorleo, 
odorless,  very  dollquescont  crystals  of  a  bitter  saline  taste,  soluble  in 
0.5  per  cent,  of  water  and  readily  soluble  in  alcohol.  It  has  been  used 
in  duees  of  from  forty  to  eighty  grains  a  day  in  the  treatment  of  epi- 
lepsif.  I  have  myself  employed  it  quite  largely.  It  differs  from  the 
other  bromides  in  not  disturbing  digestion ;  indeed,  it  usually  improves 
the  appetite  and  increases  the  activity  of  the  digestive  organs.     It  la 
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much  lesH  prone  to  produce  acne  and  other  disa^ecahlo  B3'^inptoni6  of 
bromism,  but  has  Roomed  in  my  experience  to  have  loss  control  over 
the  epileptic  paroxysraB  than  have  the  older  bromidea.  1  have  come  to 
use  it  chiefly  as  an  adjuvant  to  the  latter,  especially  of  the  ammonium 

bromide. 

ALTERATIVE  DllTRETICS. 
BUCHU-BUCBU.    U.S. 

The  leaves  of  Barosma  bctulina  and  crcnata,  natives  of  SouthofD 
Africa.  These  leaves,  which  are  gathered  by  the  Uottenlots,  are  an 
inch  or  less  in  length,  from  three  to  five  lines  broaJ,  of  various  forme, 
but  always  notched  on  the  edges,  and  having  a  strong,  rather  rank, 
yet  somewhat  aromatic  odor,  and  a  warm,  bitlori»h  tanto.  They  owe 
their  virtues,  which  they  yield  to  water  and  to  alcohol,  to  a  volatile 
oil  and  to  &  bitter  extractive. 

Tberapeutios. — Owing  to  its  bitter  principle,  bnchu  is  perhaps 
slightly  tonic;  but  its  chief  medicinal  virtue  is  as  a  stimulant  and 
alterative  to  the  mucous  membrane  of  the  gent  to-urinary  organs.  It 
does  not  very  largely  increase  the  flow  of  urine,  and  honoe  is  never 
adrainistoi-ed  in  dropsy,  but  in  all  cases  of  i*ubacute  or  chronic  inflam- 
mation of  the  gen i to-urinary  organs  it  may  be  employed  with  hope  of 
success.  Its  oil  is  undoubtedly  absorbed^  and  is  eliminated  by  the  kid- 
neys, to  whose  secretion  it  imparts  its  odor.  In  chronic  pyelitis,  chronic 
cy.stitis,  and  irritation  of  fhe  bladder,  it  fs  one  of  our  best  remedies, 
espocially  when,  as  is  fi'equently  the  case,  these  diseaAos  are  associated 
with  a  generally-lowered  systemic  tone.  As  compared  with  turpen- 
tine, bucbu  is  much  less  Rtimulating,  and  has  a  much  more  southing  effect 
upon  the  mucous  membranes  of  the  geni to- urinary  tract.  In  irritated 
hladder^  when  the  urine  is  highly  acid,  and  when  there  (s  a  constant 
desire  to  urinate,  with  but  little  relief  fW>m  micturition,  buchn,  in  com- 
bination with  a  vegetable  salt  of  potash  and  the  sweet  spirit  of  nitre, 
often  gives  great  relief.  The  dose  of  theyfuirf  extract  (_Extractum  Huchu 
Fluidum,  U.S.)  is  a  teaspoonful,  well  diluted,  three  or  four  times  a  day. 

Parriii.\,  U.S. — Pareira  Brava  is  the  root  of  Chondodendron  toraon- 
losum,  a  climbing  plant  of  South  America.  There  appear  to  be  in  the 
root  one  or  more  alkaloids  (see  U.S.  Dispensatory,  loth  cd.,  p.  1085). 
Pareira  Brava  has  been  used  with  asserted  advantage  in  chronic  cystitis, 
in  *'  irritahle  bladder,''^  and  in  chronic  gonorrhoea,  and  appears  to  exert  a 
stimulant  action  upon  the  mucous  membrane  of  tl)e  whole  genito- 
urinary apparatus.  It  is  said  to  bo  also  t^Jiiic,  and  nlightly  aperient,  so 
that  it  is  especially  valuable  in  urinary  diseases  when  thera  is  fucblo- 
oess  of  digestion  and  a  tendency  to  coativeneas.  The  remedy  should 
always  bo  given  in  the  form  of  the  infusion  (Si-Oj),  or  of  the  Jlaid 
extract  (^Extractum  Pareirx  Fluidum,  U.S.),  of  which  the  doses  arc  i"e- 
spectivoly  a  wiuoglassful  and  a  teaspoonful  three  or  four  times  a  day. 
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VvA  Uh8I,  tr.S. — Bearberry  is  the  leaves  of  Arctoataphvlos  XTt*. 
urei,  a  low  evergreen  fthrub,  indigenous  to  nortiiern  maritime  Europe^ 
and  also  lo  our  northern  coasta  aa  far  south  aa  New  Jorsej'.  They  are 
from  half  an  inch  to  an  inch  in  lonp^h,  wedge-shaped,  thick,  coriaceous, 
TTith  a  Hmooth,  rounded  margin.  The  odor  is  bay-like,  the  taitte  bitter- 
ish, astringent,  and  aomowhat  sweetish.  Uva  ursi  contains  gallic  acid, 
boaidos  a  crystalline  principle  discovered  by  Mr.  J.  C.  C.  Hughes  {Amer. 
Journ.  Phar.,  1847),  and  by  him  named  Ursin,  but  now  generally  known 
aa  Arbutin.  It  occurs  in  Jong  aciciilar  colorless  crystaU,  freely  soluble 
in  water,  less  so  in  aloobol  and  in  ctbcr.  and  la  resolved  by  the  action 
of  sulphuric  acid  into  glucose  and  hydrorhinone. 

ToERArErTics. — Ura  urai  is  capable  of  acting  aa  a  weak  Bstringont, 
but  has  been  long  used  in  medicine  for  its  infiuonco  upon  the  genito- 
urinary mucous  membrane,  and  at  present  is  employed  only  in  ehronia 
pyelitis,  cystitiSy  and  other  affections  of  the  genito-urinary  mucons  mem 
brane,  when  a  slightly  stimulant  and  an  astringent  action  is  desired. 
Mr.  llughcrt  found  that  in  doses  of  one  grain  arbutin  is  a  powerftil  diu- 
retic. It  seems  to  be  free  fhom  poisonona  properties,  as  Jnblonowski 
(Inau^.  Diss.,  Dorpat,  1858)  took  in  forty -eight  hours  eighteen  grammes 
of  it  without  discomfort.  It  prwiuces  a  discoloration  of  the  urine 
varying  from  pale  greenish  to  dark  greenish  brown,  the  color  deepen- 
ing upon  standing.  It  has  been  proved  by  the  reeearchcs  of  Von 
Moring  {PJlugefB  Archi%  1877,  liv.  276),  of  L.  Lcwin  (  Virchow's  Archm, 
1883,  Bd.  xcii.),  and  of  Stoffen  {Unter$uchungeRy  WQrzburg.  18S3)  that 
the  discoloration  of  tho  urine  is  due  to  the  breaking  up  of  the  ar- 
butin in  the  body  into  glucose  and  hydrochinone.  The  change  pn>b> 
ably  occurs  in  the  kidneys,  aa  arbutin  is  free  from  toxic  properties, 
while  Briegor  bus  nhown  that  hydrochinone  ia  poisonous,  producing  in 
man  giddiness,  ringing  in  the  ears,  IceaoDing  in  tho  force  and  frequency 
of  the  pulse,  etc.  The  experiments  of  Lowin  indicate  that  tho  arbutin 
is  the  active  principle  of  uva  urei,  and  Forster  {Aerstl.  IntellujKn^blaft^ 
1881)  bos  Hbown  that  hydrochinone*  is  a  powerful  disinfeotant  and  antu 


*  Aooonlinj;  Ui  tbe  cipuriuiDnlt  uf  Bric^or,  hgitroeiinane  prodncM  ts  toma  {lddin««a,  rlo|- 
Ing  to  tb«  «Ari,  *9'1  loiittilag  Id  tho  foroc  KOd  freqaene;  of  th«  put>o.  In  th«  etp«rlnicou  ut 
Dr.  P.  J.  MartlB  (  Tkerap.  Oat.,  ISS7,  SfiV)  it  nused  in  lh«  frt^  violent  ttiaruliibna,  fullowaa  bj 
|«fdjib  ftod  dmith  thrangli  fiuluro  of  tbt  raspintlon,  both  oonralitoM  Ksd  pfttml^sU  hAmg 
tba  rMuU  of  %  direct  iafioniM  upon  th«  ipliib)  oord.  SdmII  doiM  |>f«diifl«d  is  Lh«  miM— I  !•• 
«T«*M  of  Iho  >r(«r{»l  pnmarft,  wbiob,  if  tbe  doe*  w«te  ■ufflcirat.  woj  fbllowvd  \yy  %  deprwrioB. 
Wbeo  tha  ruo<moior  ijiteiii  mu  panljied  uid  Uit  be»n  tiototeil  tmm  lb*  oeotntl  ttvrroui 
■TitMn,  the  fcffMt  nf  bjrilrooblBoaB  on  ftrterlal  prOMa-e  wad  Mftraety  pei«»]<llhln :  w>  tbat  it  it 
probftbl*  tbat  It  chtefl/  kITmU  tbe  vuo-Botor  tpMm.  Tbe  bodiir  teinpenttare  \f  law«r«d  br 
Urge  dotee  of  b/draebioone.  AooDrding  to  theeipttrimaDtiDf  Uartiit,  tbia  u  msjatydiietou 
iiKjiume  at  beat'dla«ip*tiuD,  and  i*,  tberi^ure,  prabafalif  lb«  Tvenlt  of  »  raau-metar  par*l7«ila 
H.  0.  Beyer,  io  experlmenli  apoD  tbe  frog  »od  tempin  {Amv*.  JotrM.  J/m(.  Set.,  A^H,  ISii), 
coioaa  to  tbe  caneltuiim  tbitt  hjrdroehlnane  effeets  botb  tbe  baert  mad  tbe  VCMelf  ik*  e  pArvlynuil, 
lM>enlog  the  nte  of  tbe  be«rt  and  tbe  amonnt  of  work  doac,  and  eeuaing  dilalMioa  of  tbe 
■  rieriuloa.  Dr.  ADteoff  hu  fvund  tbat  if  Iwo  par  mbL  a'  bjdrocbisone  be  added  to  fraah  ufae 
tbe  latt«r  irill  reiuaio  for  muiy  daji  vitboat  aodargolDf  alkftJioe  fcnaaiitMiuii,  but  tbat  \t 


I 
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ftnnent.  [t  ia  stated  thnt  a  ono-per-ceat.  solution  will  arrest  putrefac< 
tion  and  ftlooholio  fermentation,  while  one-half  per  cent,  is  Huflidoot 
to  cbeofe  batyrio  fermentation.  On  tho  other  hand,  II.  Puachkis  ( Wieru 
Med.  Presse^  1884,  xxv.  13;  confirmed  by  II.  LaorcutK,  Tnaug.  Disa.^ 
Dorpat,  1886)  states  as  tho  result  of  tho  practical  use  of  arhutin  in 
gonorrhcM  and  cysiitU  that  It  does  not  effect  much  good,  and  that  only 
a  poi-tion  of  it  is  changed  into  hydrochinone,  most  of  it  being  ulimi- 
natod  as  arhutin.  He  believes  that  uva  ursi  ia  of  value  in  gcnito-urinaty 
diseases,  chiefly  on  account  of  its  tannic  aeid  and  of  the  volatile  oil 
which  it  contains,  and  oflirms  that  the  dried  extract  of  the  leaf^  the 
best  preparation,  contains  about  throe  ond  one-half  per  cent,  of  arhutin 
to  sixteen  per  cent,  of  tannic  acid.  In  the  hands,  however,  of  Dr. 
Menche  {CetttraKU.f.  Klin.  MM.,  188:j,  p.  433),  arbutin  in  doeca  of  twelve 
groioB  a  day  has  proved  a  very  decided  diuretic  and  very  useful  in 
etfstitU.  Whatever  may  bo  tho  valuo  of  arbutin,  it  is  evident  that  the 
solid  extract  {Extractum  Uo<b  Ursi,  U.S.)  Ojlly  represents  the  drug,  of 
which  it  is  about  fuur  times  tho  strength.  It  may  be  given  in  drachm 
doeee  three  or  four  times  a  day.  The  dose  of  the  ftuid  extract  (Extrac- 
turn  Uoa  Ursi  Fluidum,  U.S.)  is  two  to  four  fluidrachms  three  to  four 
times  a  day. 

Chiuai'Uila,  U.S. — Pipsisseaa  is  the  dried  leaves  of  Chimapbila 
ambellala,  a  little  indigenous  perennial,  diHtinguishod  from  its  inert 
congener  C.  raaculnta  by  the  uniform  glossy  green  of  its  Icavos,  The 
latter  are  about  an  inch  and  a  half  long,  wedge-shaped,  notched,  pointed, 
and  coriaceous.  They  contain  tannic  acid,  bitter  extractive,  and.  ac- 
cording to  Mr.  Samuel  Fairbank,  a  crj-stalline  principle,  ChimapHilin 
(soo  U.S.  Diapmsatory).  Fipsissewa  is  probably  about  equivalent  to 
uva  ursi  in  its  therapeutic  value,  though  perhaps  not  quite  so  actively 
diuretic.  Professor  George  B,  Wood  (^Therapeutics^  vol.  i.  p.  133)  com- 
mends it  ver}'  highly  in  external  scrofula,  assorting  that  ho  has  had  a 
large  experience  with  the  remedy,  and  that  in  power  over  the  disease 
it  stands  next  to  cod-liver  oil  and  tho  preparations  of  iodine  and  iron. 
He  believes  that  it  acts  not  only  as  a  mild  astringent  and  tonio  but 
also  as  an  alterative,  and  states  that  its  exhibition  should  be  long  con- 
tinued, the  administration  being  temporarily  suspended  whenever  there 
is  much  fever.  The  remedy  should  be  administered  in  the  form  of 
decoction,  or  of  the  Jluid  extract  (Extractum  ChimaphiUe  Fliiicinm,  U.S.), 
the  doses  of  which  are  respectively  a  wiueglaesful  and  a  teaspoontU 
throe  or  four  times  a  day. 


JcNiPRBua. — Juniper  is  the  fVuit  of  the  common  Juniper,  Juuiperus 
communis,  of  Europe  and  this  oountrj'.    These  borries  are  round,  bluish 


hfdruchioana  b«  addad  to  a  lolutLon  of  urM  ft  rapid  JccompofitloB  of  tb«  urm  Dccure,  «rbi«h 
Anu«(r  b«li*TM  to  ba  th*  iwnll  of  «  direct  ebemieal  Mlioa  of  bydra«hi&aac  or  sraa  {Lme^t, 


bodies,  about  tho  sizo  of  a  large  pea,  of  a  swuetisb,  terebinthinate,  aro* 
matic  taste.  They  owe  their  proporttes  to  a  volatile  oil  (^Oleum  Juniprrt), 
which  is  official.  They  yield  to  boiling  water  and  to  alcohol.  JuniptT 
is  gently  Htimuhint  and  cordial  to  the  stomach.  TJpoii  the  kidneys  it 
exurts  :i  decidotl  stimulant  action,  and  the  oil  freely  given  is  capable  of 
irritating  the  renal  organs  above  the  secreting-point,  and  of  producing 
leenened  secretion,  strangory,  and  even  anppreesion  of  urine.  The 
volatile  oil  is  absorbed,  and  escapes  from  the  system  chiefly  throogh 
the  kidneys.  As  a  diuretic,  juniper  has  two  distinct  uses.  The  most 
usual  employment  of  it  is  as  an  adjuvant  to  cream  of  tartar  or  the 
alkaline  diuretics.  On  acconnt  of  its  stimulant  local  influence  upon 
the  alimentary  canal,  it  renders  the  cream  of  tartar  far  more  accept- 
able to  the  stomach,  and  at  the  same  time  aids  its  diuretic  action. 
Sometimes  juniper  is  employed  for  its  stimulaut  action  ou  the  maeoiu 
membrane  of  the  genito-urinary  organs  in  chronic  pyelit it  ttnd  iu  chronu 
catarrh  of  the  bladder.  In  tho  form  of  the  cotnpotind  spirit  (Sptrt'tUM 
Jitniperi  CompnsitiL%,  U.S.),  or  ita  cqulvulcnt,  gin.  juniper  is  often  useful 
in  the  subacute  congestion  of  the  kidney.^  frequently  seen  in  old  persons 
and  charactertxcd  by  aching  in  the  loins  and  lessoned  urinary  secre- 
tion without  more  serious  symptoms.  Dose,  two  to  four  fluidrachma. 
The  infusion  is  made  by  macerating  an  ounce  of  the  berries  iu  a  pint 
of  boiling  water  for  an  hour,  tho  whole  to  be  taken  in  divided  dusea 
during  twenty-four  hours.  The  dose  of  the  oil  (Oleum  Junipert,  U.S.) 
is  from  five  to  fitleen  drops;  of  the  spirit  {Spiritua  Juniperi,  U.S.),  iVom 
thirty  to  sixty  mimms. 

Olcoh  Rrioeront:8.  V ^.—Erigeron  CanadeTise^or  Canada  Fteahant^ 
contains  a  large  proportion  uf  a  yellowish  volatile  oil  of  a  rather  pleas- 
ant odor  and  taste,  which  has  properties  resembling  those  of  turpenline, 
but  much  less  stimulating.  It  may  be  employed  in  affections  of  th« 
genito-urinary  organs,  and  in  passive  hemorrhages.  It  is  especially  vala- 
able  in  menorrhagia.  According  to  Dr.  Starke,  it  ia  very  efficacious  in 
gonorrhoea  (Lond.  Med.  Hec,  1876,  p.  367).  Tho  dose  is  five  to  twenty 
drops  every  two  or  three  hours,  and  is  best  administered  on  sugar. 

Olkdbc  Sahtali,  0.S.,  ia  a  pale-yellowish,  strongly  aromatio  vo 
tile  oil,  of  a  pungent,  spicy  taste,  from  the  distillation  of  the  wood 
Santalum  album.  It  ia  insoluble  in  water,  but  readily  soluhio  in 
alcohol.  When  pure,  it  is  a  local  irritant  and  probably  capable  of 
affecting  tho  general  system,  although  its  ph}'siologica1  action  has  not 
been  properly  investigated.  Dr.  S.  Kosenborg  ('fherap.  ifonatihe/te, 
1887,  p.  219)  has  noticed  after  doses  of  sixty  drops  a  day  initation  of 
tho  alimentary  canal,  burning  in  the  urethra  during  urination,  and  an 
eruption  of  small  red  prominences  upon  the  entire  surface  of  the  body, 
involving  even  the  conjunctiva.  Oil  of  sandal-wood  is  very  efficient  in 
chronic  bronchitis  and  in  the  advanced  stages  of  aevte  hronchittty  also  in 
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gonorrhma  after  the  first  period  of  acuto  inflammation.  Frotu  t«D  to 
twent}-  minima  of  it  may  be  given,  in  capsule  or  omulsioD,  throe  or 
four  times  a  day. 

Zea,  U.S. — The  styles  and  stigmas  (the  "  xitk")  of  Zea  Mays,  or  In- 
dian corn,  has  been  strongly  retommendod  as  a  mild  stimulant  diuretic 
in  acute  and  chronic  infiammations  of  the.  blaiUifT,  and  in  uric-acid  and 
phosphatic  (jravd.  It  is  claimed  that  it  has  a  distinct  ana>6thotic  effect 
in  allaying*  the  pain  of  these  edToctions,  unless  there  be  so  much  mucus 
as  to  prevent  its  contact  with  the  mucous  membranes.  M.  Landrioux, 
of  Paris,  asserts  that  the  urinary  socrotion  is  much  increased,  and  the 
Arterial  tension  distinctly  augmented,  oven  in  cases  of  cardiac  disOMe 
{Med.  and  Surg.  Reporter,  1882,  p.  103).  Dr.  Vauthier  (Arch.  Mid. 
Beiges,  Aug.  1880')  states  that  its  activity  depends  upon  Maizmic  acid. 
It  may  be  given  ad  libitum  iu  infusion  (two  ounces  to  the  pint  of  boil- 
ing water);  the  dose  of  the  ^ui(£  extract  (Extractum  Zete  Fluidum^ 
tJ.S.)  is  one  to  two  tcaspooufuls  every  two  to  three  hours ;  of  the  mai- 
Kcnio  acid,  one-eighth  of  a  grain.  Dr.  Bucaase  gives  half  a  drachm  of 
theoxtracta  day(/^fl  France  Med.,  1882,  p.8U).  Dr.  E.  Sluver(7%«r. 
Gaz.,  vol.  ii.)  claims  that  the  fluid  extract  (f^'i  every  two  hours,  with 
acetate  of  potassium  gr.  x)  exerU  an  extraordinary  influonco  over  aouto 
gonorrhaa. 

TERBBINTHINA— TUBPENTINB.    U.S. 

Canada  Turpentine  (Terebisthina  Canadensis,  U.S.),  or  Canada 
Balsam^  is  the  product  of  Abios  balsamoa,  or  Balm  of  Gilcad,  or  Amori- 
can  Silver  Fir,  as  it  is  variously  named,  a  beautiful  evergreen  in- 
digenous to  tho  extreme  northern  United  States  and  to  the  British 
provinces.  The  juice  is  said  to  collect  in  little  receptacles  under  tho 
bark,  and  to  bo  gathered  by  cutting  those  open  and  allowing  thoni  Iu 
drain  into  tossqIs.  Canada  Balsam  is  a  thicli  and  viscid  hut  clear, 
yellowish  liquid,  containing,  it  is  said,  about  twenty  percent,  of  vola- 
tile oil.  Tho  amount  of  the  latter  ingredient  must  vary  greatly,  since 
by  ago  and  erposare  to  the  air  the  liquid  balsam,  losing  its  oil  by 
OTaporation  and  oxidation,  becomes  converted  into  a  hard,  brittle,  trnna- 
Inccnt,  resinous  mass.  Canada  Balsam  is  very  rarely,  if  ever,  used  in 
medicine,  but  roaomblcs  turpentine  in  its  action  on  tho  system. 

]Vhite  Turpentine  (TEREniHTniNA — Tttrpentine.  U.S.)  is  the  con- 
crete oloorosin  obtained  by  incising  Finns  palustris  and  other  species 
of  pine.  Tho  supply  in  tho  Amcricnn  market  comes  almost  oxchisivoly 
from  North  Carolina  and  other  of  our  Southern  States.  It  is  rarely, 
if  ever,  itself  used  in  medicine,  but  by  distillation  is  separated  into  a 
volatile  oil  and  a  resin  (Bo^m),  which  is  official  under  the  name  of 
Besina.    &ttplastrum   BesiioE,  U  S.,  Adhesive  Plaster,  or,  in  ordinary 
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language,  *'  Sticking  Ptaster,"  is  formed  by  adding  rosin  to  lead  plast«r. 
Ceratum  Rfsinie,V.H.,  R^sin  Cerate.or  Basittcon  ointment,  contains  rosin, 
yullow  wax,  and  lard  ;  it  is  used  aa  a  mildly  atimulating  applicatioa  to 
indolent  burns^  ulcers,  eto. 


OLECM  TEKEBINTHIN^.     OIL  OP  TnRPKNTINK.     U.S. 

Thift  ifl  a  yolloirish,  highly!  nUammable  oil,  of  a  strong  peculiar  odor 
and  a  hot  biting  taste,  modoratoly  soluble  in  alcohol,  frocly  ao  in  ellier, 
very  slightly  so  in  water.  By  heating  with  muriatic  acid  it  ia  coavertad 
into  a  md  liquid  and  n  white  crystalline  substance,  which,  from  its  n- 
semblance  to  camphor,  has  received  the  name  of  artificial  camphor. 
Turpentine  ia  remarkable  for  having  the  property  of  abeorbiog  oxygen 
and  converting  it  into  ORono.* 

Pbybiolooical  Action. — Turpentine  is  a  powerftil  irritant,  caoalng 
in  a  very  short  time  inflammation  in  any  tissue  with  which  it  comee  io 
contact. 

When  taken  by  a  healthy  porsou  in  moderate  doses,  it  produces  a 
sense  of  warmth  in  the  stomach,  soon  followed  by  exhilaration,  and,  if 
the  amount  bo  aufficiont,  giddiness  and  even  a  species  of  intoxication. 
The  pulso  is  increased  in  force  and  frequency.  The  turpentine  oscapea 
from  the  body  through  the  lungs  and  kidneys,  imparting  its  own  odor 
to  the  breath,  and  that  of  violets  to  the  urine.  Altiiough  soveral  re- 
corded instances  provo  that  turpentine  is  capable  of  producing  dt?alb, 
cases  of  serious  poisouing  by  it  are  rare,  and  a  lethal  result  is  exceed 
ingly  so.  The  s>*mptoma  noted  in  poisouing  by  it  are  most  of  thero 
constant,  but  vomitiug  and  purgiug  ore  preseut  in  some  coses  and  not 
in  others.  Unconsciousness  is  geucntlly  cumplute,  and  oecasiunally  a 
accompiinieU  by  dilated  pu|}ils;  the  urine  is  very  much  lessened  in 
quantity,  often  bloody,  not  rarely  suppressed ;  the  skin  ia  sometimes 
dry,  sometimes  moist;  the  pulso  is  fooblo,  rapid,  and  generally  regular. 

The  lethal  dose  must  be  very  lai^o,  but  it  is  not  definitely  known, 
since  recDVoiy  from  four  ounces  in  an  infant  fourteen  months  old  has 
been  reported.  In  Dr.  Mannd'a  caso(^nBurtj*re  de  Thfrapeutique,  1846), 
death  was  supposed  to  have  boon  produced  in  an  intemperate  woman 
by  six  ounc&i;  and  Philip  &[iaU  has  recorded  an  instance  of  doath  pro- 
duced in  an  infant  fourteen  weeks  old  by  turpentine,  of  which  half  an 
ounce  was  thought  to  have  boon  taken  {^London  Zancit,  March,  1869). 

Our  knowledge  of  the  action  of  turpentine  upon  the  circulation  ia 
very  imperfect:  the  results  which  have  been  obtained  by  orpcrimcolora 
are  so  diverse  as  to  indicate  that  ditTerent  varieties  of  tbo  oil  afTecl 
the  circulation  differently,  or  else  the  oil  alters  in  its  pbysiological  influ- 

■  Cartaln  pfcfrttr«Uooa  of  tnr[i«ntioe  oonUlnlBg  oaont  or  aunnont  ha.T*  bwa  raaaa- 
mcfldfrcl  in  mrilicine.  Same  eiX|>erfiiicnU  wblitli  I  tnjte\(  made  b^  (nJwtlBg  ocodIi«4  WMar 
Into  tb«  blood  of  tower  antraall  ibawed  th&t  irbea  gltaa  Id  ■neb  tny  the  o«oa«  mU  eliii-d;  u 
ft  btood-euBguluit.  (For  »  iliid;  of  tb«  eftwt  of  Um  oiooitiog  tnrpooUoo  aUi,  h»  IUIo«w 
Ihfpat  ThcM,  1S89,) 
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enco  when  allowed  to  Btand  and  absorb  OEone.    Dr.  R.  Robert,  using 

iho  European  tiirpontmo  {Centralbl.  f\tr  Med.  TTiMckscA.,  1877,  p.  129), 
found  that  m  tnodarato  doses  it  exerlod  a  powerful  stimulating  iufluonce 
tipon  the  inhibitory  reflex  centre,  and  ako  elevated  the  blood- pruBtture 
by  stimulnting  the  raso-motor  contro.  Vory  hirgo  doaes  appeared  to 
paritlyze  both  of  the  centres  spolton  of,  causing  decided  fall  in  the 
arterial  pressure.  The  respiration  was  first  increased  in  frequency,  but 
later  strongly  diminished.  The  blood  becime  very  dark,  and  the  heart 
was  finally  paralyzed.  The  vagi  and  depressor  nerrea  did  not  appear 
to  be  affoct^d^  nor  indeed  did  any  of  the  peripheral  nerves,  or  the 
muscles.  It  is  said  that  these  results  are  in  accord  with  those  previously 
published  by  Arary  in  the  Hungarian  language,  and  Dr.  Uoppo  {Journ. 
f&r  Pharmacodynaniik,  i.  105)  conoludos  as  the  result  of  his  own  ex- 
periments, presumably  made  with  European  oil  of  turpentine,  that  the 
vttso-motor  nerves  are  very  early  influenced  by  the  drug.  On  the  other 
hand,  in  a  series  of  experiments  made  in  the  Laboratory  of  the  Univer- 
sity of  Pennsylvania  by  Dr.  H.  A.  Hare  (Med.  ^^ews,  Nov.  19,  1887) 
with  American  oil  of  turpentine,  it  was  found  impossible  to  raise  the 
arterial  pressure  for  more  than  two  or  three  minutes,  and  then  no  more 
than  ten  raillimetrea  of  mercury.  Large  doses  produced  a  pronounced 
fall  of  arterial  pressure,  with  great  cardiac  dcprosiiioD,  to  which,  indeed, 
Dr.  Hare  attributes  the  fall  of  the  blood -pressure.  Do*oe  which  had 
no  effect  on  the  blood-pressure  increased  the  frequency  of  the  pulse 
for  a  length  of  time.  The  increase  of  the  puliie-rato  was  evidently  duo 
to  an  action  ui>on  the  heart  itself,  for  it  occurred  when  the  turpentine 
was  applied  directly  to  the  heart  of  the  frog  as  well  as  in  the  dog  after 
section  of  the  accelerator  nerves  and  the  viigi.  When  larcje  doses  were 
administered  the  puUo  became  slow, — probably,  as  Dr.  Hare  bclioves, 
as  the  result  of  stimulation  of  the  pneumogastric  nerves,  since  section 
of  these  ncn'cs  was  followed  by  the  normal  rise  la  pulse- frequency. 
F.  Fleischmann  (^Schmidt's  Jakrb.,  clxxx.  I*i5)  found  that  two  drops 
produced  paralysis  in  the  frog — first  of  voluntary  and  afterwards  of 
reflex  activity ;  in  the  c«t  and  in  the  rabbit,  toxic  doses  abolished  reflex 
activity,  but  caused  violent  lethal  convulsions.  The  preservation  of  vol- 
untary movement  after  the  loss  of  reflex  activity  in  the  fVog,  which 
has  boon  confirmed  by  Dr.  Hare,  indicates  that  toxic  doses  of  turpon- 
tine  paralyze  the  sensory  nervous  system,  either  in  the  cord  or  in  the 
peripheral  nen-oa. 

Tho  irritant  action  of  turpentine  upon  the  kidneys  and  gonito-urinary 
tract  is  very  decided.  When  mo<leratB  doses  (ten  drops  every  throe 
hours)  of  turpentine  are  taken,  there  are  usually  no  renal  symptoms 
produced,  except  a  slight  Increase  of  the  urine.  Somewhat  larger 
amounta,  when  exhibited,  are  apt  to  give  rise  to  aching  in  the  loins  and 
to  fVequent  micturition,  with  perhaps  urethral  pain  accompanying  tho 
act.  If  still  larger  quantities  are  ingested,  these  symptoms  are  infcnai- 
fled,  and  at  the  same  time  the  secretion  of  urino  is  diminished.    After 


lOCAL  MSMEDfBS, 

T«i7  UfiDB  npMtad  dam  of  tte  drag,  tb«  mU^  is  tfaa 
gnftt.  oftcB  with  ifinilW  pun  ta  tbe  «i«l«»;  a  '*'^— »-Tit  iIimh  t» 
p«M  water  strugglM  vHh  the  inabilicj  to  nuetorsttt,  ea^Hd  Irr  tfcf 
mttoml  m— n ;  tte  viae  iiTarT-Beaagr.albanutioiHi,  sad  «v«o  lle«4j; 
priqiian  m«j  be  pteant,  aad  as  iatolerabae  imtatioB  nwyaftet  d 
the  peirie  organo.  Letn  Crada  (He  la  T&&>intiuMe^  Paria  Thesis,  1874)1 
lw»  Tsa&t  matt  eacparuwDU  wbioh  inHirate  diat  wbeo  liiniiaiiaii  toj 
girea  in  toacie  doMB  to  nbbito  it  inenMes  t^  eoagnlabiXHj  oT  tbe  I 
ADd  prcB  me  to  Domerous  mmata  hepatie  and  palmonic  thron^L] 
THi&tfnrncs. — Rxtemallj  the  oU  of  torpeotine  ia  xvrj  nadh 
ploved  aa  a  poverfol  coonicr-uritant.  It  is  osefol  more  v^MciaDj  wlma ' 
it  ia  daaired  to  act  opon  a  laige  extent  of  carfkce.  WheA  a  rerf  lu- 
tenaa  permanent  local  tmpnaaion  isreqaired,  a  blister  is  to  be  preferred 
TboB,  in  plaiTisj/  a  Uiater  may  he  need,  in  bronehitia^  turpentine  ttape$. 
In  preparing  the  latter  the  torpeotine  abaokl  fizat  be  vanned  hj  aettii^ 
the  reasel  containing  it  in  hot  water,  then  a  {nece  of  flann^  joat  pr«n< 
oosly  aatanited  with  hot  wattf  and  wrong  out  aa  dry  as  posublc,  should 
bo  dipped  ia  ibe  turpentine  and  agun  wrong  oat  It  is  then  readj  Ar 
appUcalioQ,  and  may  be  left  on  tmm  fifteen  minntes  to  half  an 
according  to  the  eeositireneas  of  the  skin. 

Another  local  use  of  the  oil  of  turpentine  ia  aa  an  addition  to 
mata.  From  a  teaspoonAiI  to  an  ounce  of  it  mixed  wiih  double 
amount  of  oUre  oil  rondere  opening  cnematn  much  more  active,  eape- 
cially  in  causing  the  expuliuon  of  flatus.  Turpentine  enemata  ooctaia- 
ing  much  of  the  oil  in  a  Bmall  balk  are  also  constantly  used  with  good 
effect  in  aroosing  the  syBtem  fVom  stupor  arising  fhim  narootio  poiaoa 
or  simitar  causes. 

In  uJcen^on  of  the  bowds^  turpentine  taken  by  the  stomach  is  oflen 
Terr  efficient,  probably  acting  locally  in  the  intcetxne,  and  in  old  ga^ 
trie  ulcers  good  results  are  sometimes  derived  IVom  its  use.  In  a  aliwla 
large  dose  (f^Bs  to  f^i,  with  an  e^jual  amount  of  castor  oil)  it  ia  aa 
efficient  Tcrmifago.  It  may  also  be  used  as  a  stimulant  in  low  fccen^ 
particularly  when  the  tongue  is  dry  and  red. 

In  t^hotd  or  erdtric  fever  it  without  doubt  acts  as  a  local  stimuhuit 
to  the  ulcerated  bowel,  besides  influencing  the  general  condition  of  the 
system.  There  are  two  conditions  or  stages  in  the  diacjisGa  named  in 
which  it  is  especially  useful,— indeed,  is  of  Incalculable  service.  Aboitt 
the  end  of  the  Bccond  week  the  tongue  sometimes  becomes  very  dry, 
red,  chapped,  perhaps  coated  in  the  centre  with  a  brownish  ftir,  and 
the  same  time  marked  motcorism  develops.  Ten  drops  of  turpentine 
every  two  hours  during  the  day  and  every  three  hours  during  the  night*^ 
will  in  the  majority  of  cases  romovi;  the  bad  aymptoma  nott>d.  That 
the  action  of  the  oil  is  largely  a  local  one  is  shown  not  only  by  th( 
arguments  of  the  introducer  of  the  practice,  Dr.  George  B.  Wood,  but 
also  by  the  value  of  the  Rame  treatment  when  diarrhuni  penista  after 
the  acute  stage  of  the  fever  has  passed.     When  convalosoonca  ia  pro> 
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traded,  when  there  is  a  conetant  tendency  to  the  recnrrence  of  diar- 
rhoja, — when,  in  other  words,  the  ulcers  of  Peyer'a  patches  are  slow  to 
heal, — turpentine  acta  almnnit  as  a  Kpecific.  Thetu»  clinical  resulU  have 
received  acientific  confirmation  in  the  woric  of  Theo.  Omolchenko  {Hull. 
Oen.  Therap.y  ISIfl),  who  finds  that  Ihe  bacillus  of  typhoid  fover  will 
not  develop  in  air  containing  dilated  vapor  of  turpentine,  and  dicH  when 
the  atmosphere  is  naturatod  with  the  vapor.  Thymol  appeared  to  be 
even  more  active  than  turpentine. 

In  tifphoid  bronchitis  and  pneumonia,  especially  as  intercurrent  in 
typhus  fever  and  similar  diacasca,  turpentine  applied  externally  and 
tAken  internally  is  oAen  very  useful.  The  same  may  be  said  of  the 
low  forms  of  puerperal  fever.  In  this  disoaae  the  abdomen  bhould  bo 
kept  covered  with  fomentations  of  the  oil  and  of  worm  water  alter- 
nately, the  counter-irritant  being  used  as  constantly  as  a  proper  rt^i^rd 
for  the  akin  of  the  patient  wilt  allow.  Internally  it  should  be  given  in 
very  largo  doaes  (tg[x  to  njxv  every  two  hours). 

In  hemorrhages  from  the  stomach,  bowels,  or  lungs,  turpentine  has 
acquired  celebrity,  but  it  is  hardly  so  much  used  as  formerly.  It  is  in 
the  ataxic  cases  that  it  is  usoful.  I  have  very  rarely  employed  it,  as 
the  otl  of  erigeron  has  seemed  oven  more  efScacious,  and  is  much  more 
pleasant  to  the  pattenL  lu  purpura  hivmorrhagica  turpentine  has  been 
highly  praised. 

Oil  of  turpentine  is  never  employed  to  Increase  the  flow  of  urino 
for  the  purpose  of  aJTectlng  serous  efftisions.  Aa  a  diuretic,  it  is  hsod 
solely  for  its  local  influence  upon  the  organs.  Excessive  diuresis  some* 
times  is  apparently  dependent  upon  a  relaxed  condition  of  the  kidneys, 
and  under  these  circumstances  oil  of  turpentine  may  be  of  service. 
Chronic  pyelitis,  chronic  cystitis,  and  gleet  may  be  very  much  benefited 
by  the  use  of  the  drug. 

In  using  turpentine  in  these  cases,  it  should  always  be  borne  in 
mind  that,  with  the  exception  of  cantharides,  it  is  the  most  actively 
stimulating  of  all  the  diuretics,  and  must  be  employed  only  when  suoh 
a  remedy  is  called  for.  In  those  comparatively  rare  cases  of  urinary 
incontinence  which  are  dependent  upon  debility  of  the  bladder,  turpon- 
tine  is  sometimes  of  great  service.  When  the  same  symptom  is  spas- 
modic, the  remedy,  of  course,  is  harmful.  In  absolutely  passive  hcemO' 
turia,  in  impotence,  in  certain  conditions  ot  spermatorrhcea,  in  amenorrhcea^ 
when  great  local  debility  exists,  turpentine  may  be  tried  with  fair  hopes 
of  its  being  usoflil.  The  dose  of  turpentine  is  ton  to  fifteen  drops  in 
emulsion,  given  from  four  to  six  times  a  day.  If  glycerin  and  oil  of 
gauJtberia  be  added  to  the  emulsion  in  sucb  proportion  that  half  a 
toaspoonful  of  the  one  and  one  or  two  drops  of  the  other  are  taken 
with  each  dose,  they  will  abnost  completely  disguise  the  taste  of  the 
remedy.    The  drop  of  turpentine  is  about  equal  to  half  a  minim. 

It  has  been  assorted  that  oil  of  turpentine  is  a  powerful  bacteri- 
cide; but  the  experiments  of  Koch  and  of  Christmas-Dirckinck-IIotm- 
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MA  (ForUdiritta  da-  Mtd^  Oct.  1, 1887)  apptsr  to  «bow  iLat  iu  ab1> 
Beptie  propertiM  are  feehla. 

Chias  TrKPKini<rE,  the  prodort  of  I^BUda  TerebtuiCha^  hm  b«H 
highly  commended  by  3ir.  John  Cl&y  u  •  runedy  for  intenuU  ecxan. 
Conflider&ljle  tetftizoony  has  been  giren  by  other  phyvidaiM  ■•  to  hs 
value,  and  I  have  mya^  seen  it  apparently  do  good.  ^ercaiOMliMt,  it 
haa  not  ftilfiUed  its  eariy  promise,  and  it  ia  at  prewnc  emptojred  oaly,  if 
at  all,  with  the  hope  of  palliation.  It  is  eeeonti&l  th&t  it  bv  fetmiac 
Doao,  aix  grains  three  times  a  day  continuously. 


COPAIBA— COPAIBA.  \JB. 
The  oleorain  of  Copaibft  iBngMlurflii  aud  of  other  speciea  of  Cv 
paiba,  large  tre««  growing  in  BraxiL  Copaiba  is  a  yeUowi:>h  liquid,  of 
varying  viftcidity  according  to  age,  of  a  strong,  terebintbioate,  peculiar 
odor,  Olid  a  bitter,  burning,  disagreeable  tai^te.  It  mixee  anifonuly  witk 
absolute  alcohol  and  volatile  and  fatty  oils,  and  is  readily  diasolved  by 
ether.  It  contains  a  volatile  oil,  a  small  quantity  of  bo1\,  viacid  raun. 
and  about  fifty  per  cent,  of  a  bard,  acid  resin.  In  18S9,  Schweitxer 
(Poggend.  Aniuzi.,  Bd.  xvij.  pp.  4S7  and  1095)  annoancod  tbat  be  had 
found  in  copaiba  a  peculiar  crystallizablo  acid,  Copaivie  Acid.  It  ta  not 
in  the  plan  of  the  pre^nt  work  to  discnm  elaborately  the  chemiatfy  of 
drags,  and  consequently  I  mu«t  remain  content  with  the  statement  thai 
the  roec&rchea  of  Profeaaor  Bematzik  (Prager  Vierteijahnehrift^  ISSS^ 
Bd.  c,  p.  239)  have  shown  tbal  very  frequently  this  crystalline  acid  does 
not  exist  in  copaiba,  aud  bonce  tbat  it  is  an  unimporlaut  conatituenL 
ludccd,  these  researches  soem  to  mo  to  prove  conclusively  that  copaiba 
is  simply  an  oleoresin. 

ParsioLOQiOAL  Action. — When  given  in  therapeutic  doeea,  copaiba 
bos  very  little  if  any  action  upon  the  general  system,  and  ibo  influonce 
even  of  very  large  amounts  is  often  scarcely  porcoplible.  In  the  re- 
Boarchca  of  Bematzik  (toe.  cU.,  p.  251),  eighteen  grammee  of  the  vola- 
tile oil  were  taken  in  three  do^ws  during  twelve  hours,  and  caused  only 
an  acceleration  of  a  few  beatu  per  minute  in  ibe  pulse-rate,  and  a  rise 
of  a  fVaction  of  a  degree  in  the  temperature,  witli,  after  a  time,  violon 
^^  gastric  and  intestinal  disturbance,  evidently  due  to  the  local  actioa 
^^H  of  the  drug,  and  characterized  by  vomiting  and  purging.  Complete 
^^^  Btrangury  was  not  prorlnced,  but  there  was  some  difflculty  In  passing 
I  tito  urino,  which  caused  decided  burning  in  the  urethra.     On  the  otiior' 

I  hand,  the  action  of  the  drug  is  much  more  decided  upon  some  very 

■  susceptible  porsona,  so  that  full  doees  of  it  produce  decided  fever,  with 

I  increased  fVoqnenoy  of  pulse,  and  hot  skin,  accompanied  almost  always 

I  by  decided  symptoms  of  gaatro-intestinal  irritation.     Sometimes,  abo, 

^^_  iho  urinary  organs  are  more  Renaitive  than  usual  to  the  action  of  the 

^^P         drug,  so  that  strangury,  and,  as  is  stated  by  some  authoritioa,  oven 
^^^         almost  complete  urinary  suppression,  may  occur, 

^ , m: ■ 
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In  IWl,  Dr.  G.  O.  Roy  (quotocl  by  Bematzik)  called  attention  to 
the  fact  that  if  nitric  acid  be  addoil  to  the  urine  of  ponnonR  taking 
copaiba,  a  precipitate  is  formed  rosembling  that  of  aLhtimon.  This  fact 
has  been  noted  and  comnionto<l  on  since  ita  digcovery  by  Dr.  U.  Wei- 
kart  {Arckiv  der  Sciikunde^  1860),  by  Dr.  Reos  (Guy's  JIosp.  Jiep.,  vol. 
xvii.),  by  Valentino  (^Gntndriss  der  Pkysiologit)^  and  by  other  observers. 
In  order  to  pi-oduce  the  phononionon  with  dintinctnMs  and  certainty,  il 
is  aoomiu^Iy  nocctwai*}'  to  use  larga  doHPa  of  the  drug,  since  Weikart 
loiiod  to  detect  it  aflor  the  exhibition  of  small  amounts  of  copaiba  oil 
Various  mirtuises  as  to  the  aaturo  of  this  precipitate  have  been  in- 
dulged in;  but  the  oxpcritnont!)  of  Bematzik  [loc.  cit.,  p.  252;  appear 
to  ahow  that  it  consists  of  the  oxidized  oil  unitod  to  some  urinary 
principles.  Dr.  Bematzik  found  that  the  elimination  of  the  oil  goea 
on  slowly,  continuing  for  aa  much  as  four  dnyt^  after  its  ingoation  when 
large  doses  are  employed.  In  his  experiments  with  the  rowin  of  co* 
paiba,  the  authority  just  noted  exhibited  fifteen  grammes  of  it  inside 
of  five  hours.  It  acted  as  an  eraeto-c&tbartic,  causing  a  great  deal  of 
pain  and  irritation.  Th«  urine  deposited  very  copiously  on  tho  ad- 
dition of  nitric  acid,  the  resin  seemingly  being  eliminated  more  abun- 
dantly than  was  the  oil.  Copaiba  does  not  increuso  to  anj'  great  extent 
the  araountof  the  renal  secretion,  and  no  evirlonce  has,  that  I  am  aware 
of,  been  offered  to  show  that  it  affieots  materially  tho  solids  of  thy  urine. 
l*rofe«90r  Quincke  has  recently  found  (Arch./.  Exper.  Path.  u.  Pltarm., 
1883,  xvii.  273)  a  new  substance,  copaiba-red,  in  tho  urine  of  persons 
taking  the  oil  of  oopaibn.  Tho  sub^itance  is  a  colorless  acid,  forming 
easily  soluble  salts,  and  has  the  property  of  reducing  the  oxide  of  cop- 
per ond  polarizing  to  the  loft.  It  is  colored  red  by  sulphuric  acid, 
gives  a  characteristic  spectrum,  and  is  soluble  in  water,  chloroform, 
and  amylic  alcohol,  but  not  in  ether.  Its  presence  can  bo  detected 
by  warming  the  urine  with  concentrated  sulphuric  acid,  when  a  rosy- 
red  color  is  produced,  deepening  into  purple-red.  Tho  color  may  usu- 
ally bo  devoloped  by  allowing  the  urine  to  stand  with  about  fivo  per 
cent,  of  sulphuric  acid ;  a  precipitate  forms  after  a  time,  at  first  color- 
less, but  finally  becoming  of  a  dirty  violet.  Ailor  the  use  of  copaiba 
resin  tho  copaiba-red  cannot  bo  detected  in  the  urine,  but  the  urine 
still  responds  to  Trommcr's  teat  for  sugar.  Tboao  facta  are  important 
as  showing  how  a  false  diagnosis  of  diabetes  might  be  made. 

The  clinical  omployment  of  copaiba  has  shown  that  the  drug  exerts 
its  peculiar  stimulant  alterative  action  on  other  mucous  membranes 
than  those  of  tho  gouito-urtnary  apparatus,  and  it  is  very  possible  tlial 
a  slight  elimination  of  tho  volatile  oil  takes  place  through  the  lungs. 

TaERAPBUTica. — Tho  chief  use  of  copaiba  in  medicine  is  in  subacute 
and  chronic  injtammattons  of  the  genito-urinary  mucous  membrane.  In 
its  action  upon  this  structure  it  is  a  decided  stimulant,  but  is  loss  irri- 
tating and  loss  stimulating  than  tho  oil  of  turpentine.  Oonorrhtsa  is 
the  diseaso  in  which  it  ia  mainly  exhibited.    It  is  especially  usoAil  in 


the  ftdranced  Btagea  of  this  affection.  If  it  be  given  in  the 
before  the  inflammation  has  Aillr  developed,  it  may  sometimca 
in  aborting  the  attack,  bnt,  if  it  fail  to  accomplifth  this,  mar  gre^tiy 
fl^ggravato  the  e3rTnptoma.  Daring  the  height  of  the  inflanunatory 
stage,  copaiba  shoold  not  be  employed.  In  other  inflammatory  aflbe- 
tlons  of  the  gonito-orinary  mncoua  membrane,  snch  as  p^eiitU^  and 
chronic  eystitis^  when  the  disease  is  of  a  subacute  or  chronic  character, 
the  remedy  may  be  employed,  it  being  borne  in  mind  that  in  iu  action 
it  is  much  more  etimalaot  than  bachu  or  parcira  brava,  but  much  leal 
BO  tlian  turpentine. 

In  chronic  diarrfuea  and  dysentery^  copaiba  ia  sometiracA  of  U9e, 
through  its  local  action  on  the  diseased  surfaces.  The  remedy  hu 
been  highly  recommended  in  the  advanced  stages  of  bronduiis  ;  and  in 
the  chronic  form  of  the  disorder,  when  attended  by  very  fh>o  muofv 
porulcot  expectoration ,  I  have  occasionally  employed  it,  with  exccUenl 
rosult*!^  Copaiba  is  sometimes  used  internally  in  skin-affect ioM^  but 
more  fVcquontty  is  employed  externally  as  a  stimulant  dressing.  The 
resinous  mass  which  is  left  behind  after  the  distillation  of  the  oil  uf 
copaiba  is  stated  to  be  an  active  hydrngogne  diuretic,  tncroasing  greatly 
the  flow  and  lessening  the  specific  gravity  of  the  nrinc.  In  dropne$ 
not  dependent  upon  renal  disease  it  is  stated  to  bo  very  efficacious  giTa 
in  doses  of  fifteen  grains  three  times  a  day  {^QMy'i  Ho9p.  Rep.,  1876). 

At>MiMiSTRATio5. — Tho  doso  of  copaiba  ia  ten  to  twenty  minima 
repeated  fVom  three  to  six  times  a  day,  according  to  ctrcumstanoes: 
the  beat  efl'ects  are  probably  to  be  attained  by  the  frequent  om  of  small 
quantities.  Tho  medicine  may  be  given  dropped  upon  sugar,  or,  what 
is  much  better,  exhibited  in  an  aromatic  emukion,  made  with  syrup 
and  mucikge  of  gum-arabic  in  such  a  manner  that  a  tablespoonfUl  shall 
contain  tho  required  doso.  When  patients  object  to  tho  taste,  the  drug 
may  be  given  in  gelatin  capsules,  each  contaimng  ten  drops.  It  if 
said  that  these  capsules  do  not,  however,  agree  so  well  with  dolicala 
stomachs  as  tho  emulsion.  When  copaiba  is  rubbed  up  with  magnesia, 
the  rosin  unites  with  tho  earth  to  furiu  a  solid  mass,  in  which  the  oil 
is  mechanically  held  {Ma&xa  Copaihce,  U.S.).  Pills  made  in  this  way 
are  ineligible,  being  with  difficulty  disintegrated  and  absorbed.  The 
oil  (^Oieum  Copaibie^  U.S.),  which  is  prepared  by  distillation,  is  iaomorie 
with  oil  of  turpentine.  It  may  be  exhibited  in  emulsion  or  in  capsules 
^^         in  doses  of  eight  to  fifteen  minima. 

^^1  OUBEBA—OUBEB.    U.S. 

^^^P  The  luripe  fruit  of  Piper  cubeba,  a  climbing  plant  of  Java  and 

V  other  portions  of  the  East  Indies.    These  berries  are  blackish-veined, 

H  about   the  size  of  a  small  pea,  and   have  attached   to  thorn  a  short 

H  stnlk  three  or  four  lines  long.     Their  odor  is  orumalic  and  peculiar; 

H  their  taste  warm,  campboraccous,  and  peculiar.    Cubobs  is  a  somewhtt 

^^_^  complex  body,  but  thoi-e  can  bo  no  doubt  that  tho  ethereal  extract,  or 

^ .ML *■  --      - 
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olcorosin,  as  it  is  commonly  called,  ropresoata  iU  modtclnal  virtuoa. 
The  extract  appears  to  coaaLst  chiefly  of  Ihroo  substances,— a  volalilo 
oil  and  the  brown  rcsinouti  substance  formed  by  its  oxidation,  a  peculiar 
a4;id,  and  a  neutral  crystallizable  principle,  Ctibebin.  Cubtbic  Acid  was 
first  discovered  by  ilouhoira,  but  has  been  especially  examined  by  Pi-o- 
fessor  Bornatzik  (Prager  Vierteljahrschnft,  1864,  Bd.  Ixxxi.  p.  9).  It 
13  nearly  t-aslotcsa,  forms  salts  with  the  bases,  has  a  vurj'  faintly  acid 
roactioa,  and  di&solvoe  in  concentrated  Bulpburic  acid  with  the  produc- 
tion of  (according  to  Bornatzik)  a  pnrplo-violet  color,  changing  on  the 
addition  of  a  little  water  to  a  chorry-rod,  and  altogether  disappearing 
when  further  dilution  18  practii^cd. 

Pnrsio LOGICAL  Action. — In  somo  rospccU,  cubehs,  when  laftn  in 
temally,  rosemblca  black  pepper  in  ita  effects.  It  is,  however,  much 
Iws  stimulating  than  \ts  congener.  AI\or  the  ingestion  of  the  ordinary 
therapeutic  dose  of  cubobs,  nothing  unusual  is  experienced;  but  when 
very  largo  amounts  are  taken  there  are  evidences  of  gastric  excitement, 
such  as  sensation  of  warmth  in  the  stomach,  and  slightly-in creased  fre- 
quency of  pulse  and  boat  of  skin,  with  perhaps  some  giddiness  or 
headache.  The  urine  is  slightly  increased  in  amount,  and  acquires  a 
pecaliar  odor.  When  very  largo  dosoa  are  ingested,  the  symptoms  of 
gastric  irritation  are  more  severe,  and  the  subject  suffers  from  gastric 
burning,  nausea  vomiting  and  colicky  pains,  with,  in  some  coses, 
purging. 

An  eruption  reeerobting  urticaria  has  boon  occasionally  noticed  aftoi 
the  exhibition  of  cubebs:  it  is  exactly  similar  to  the  eruption  somo- 
times  caused  by  copaiba,  and,  like  it,  is  probably  due  simply  to  gostrio 
irritation. 

That  the  active  principles  of  cubebs  are  ctiminated  by  the  urine  ta 
well  established,  as^  after  the  exhibition  of  the  drug,  when  nitric  acid 
ia  added  to  the  urine,  a  precipitate,  resembling  somewhat  that  of  albu- 
men, occurs. 

The  most  elaborate  physiological  study  of  cubebs  that  I  have  met 
with  was  made  by  Professor  Bernatzik  (loc.  cit.).  This  experimenter 
took  himself,  and  gave  to  a  student,  ten  grnmmos  of  the  cubehato  of 
magnesium.  No  decided  symptoms  were  induced  by  this,  ftirther  than 
some  pulso-acceloration  and  gastric  uneasiness;  but  the  elimination  of 
nrio  acid  was  greatly  incroasod,  and  the  cahobic  acid  was  found  in  the 
nrino.  Half  an  ounce  of  the  oil  of  cubebs  was  taken  in  thirty-six 
hours,  the  last  three  doses,  aggregating  ton  grammes,  being  ingested  in 
six  hours.  This  was  followed  by  very  decided  gastric  irritation,  and  by 
the  appearance  in  the  urine  of  the  oil,  not  as  it  was  ingested,  but  oxi- 
dized and  in  the  form  of  a  resin;  the  eliminated  uric  acid  was  about 
one-third  in  amount  of  that  excreted  after  the  exhibition  of  cubebio 
acid.  Of  the  powdered  cubebs,  fif^r  grammes  were  taken  in  eight 
hours;  the  gastro-intestinal  irritation  was  very  marked;  the  nitric-aoid 
precipitate  was  abundant  in  the  urine;  the  elimination  of  urio  acid 
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was  about  midway  between  tbe  extremes  of  the  preWoofl  exporimcnta. 
AucorUing  lu  the  rosearchoe  of  Profe^or  Boruatzik,  cubebin  is  inert. 

Tb  EBApEUTics. — Cubebtj  has  been  tued  to  some  extent  for  ita  local 
stimulant,  aution  upon  the  aliuiontary  canal,  but  for  tJiis  purpose  n 
very  inferior  to  black  pepper  ami  other  apices.  It  is  at  present  almoet 
exclusively  employed  to  influence  the  genito-unDar>'  mucous  membniQB 
in  preci»uly  those  cases  in  which  copaiba  is  exhibited.  The  two  dmg« 
have  very  nearly  tbe  same  rau^o  of  action,  but  the  cubebs  is  leae  apt 
than  is  the  copaiba  to  derange  digcetioo.  Very  often  tbe  best  etTect  in 
gonorrhoea  and  other  geni to-urinary  disorders  is  obtained  by  giving  the 
two  remedies  in  combination.  Cubebs  is  sometimes  employed  with 
as6oi«d  advanta^  in  chronic  hemorrhoids,  and  also  in  those  vonetiet 
of  bronchitis  la  which  copaiba  is  useful.  It  forms  the  basta  of  ooruia 
proprietary  lozenges  much  used  by  public  speakers  and  others  to  re- 
lieve the  relaication  of  the  lar^*nx  which  foilowa  slight  oolds  or  OTer-nao. 
For  ihis  purpose  the  berries  them-sclvcs  may  be  chewed,  and  are  Terr 
effeotual.  In  corysa,  the  powdered  drug  used  as  a  snuff  has  somottmea 
ft  beneficial  effect.  It  should  not  be  employed  in  the  early  stages  befura 
Beoretion  has  been  established,  but  is  indicated  later  in  tbe  affection, 
when  the  diaofaarge  is  profbse. 

Administration — The  dose  of  powdered  cubebs  is  fVom  half  ft 
drachm  to  three  drachms,  which  may  be  exhibited  in  syrup  or  molaoM 
throe  times  a  day.  The  volatile  oil  of  cubobs  (  Oleum  Cubebar)  is  ofiicinal, 
ftnd  may  be  given  in  emulsion  three  or  four  times  a  day,  in  the  dose  of 
fifteen  drops,  gradually  increased  to  half  a  drachm,  unless  some  effect 
is  proriou^ly  produced  upon  the  urinary  organs.  This  oil  doe«  not  M 
thoroughly  ropresont  the  crude  drug  as  does  the  officinal  oUorexin 
{OUormna  Cubebae),  which  may  be  given  in  doeee  of  f>om  ten  to  fiHccn 
minims,  increased  as  ceeosf^ury.  It  is  best  administered  in  emolsioa, 
but  may  be  exbibited  in  the  form  of  a  bolus,  enough  sugar  having  been 
added  to  make  a  plastic  mass.  The  ^'nrture  {Tinctura  Cubeb(V — 20  per 
cent.,  U.S.)  is  an  ineli^fible  preparation  ;  dose,  f3i  to  fjil.  The  dow  of 
the  Jiuid  extract  {Extractum  Cubebie  Fluidunif  U.S.)  is  ten  to  forty 
minims. 


Matico,  U.8. — Matico,  the  dried  tops  of  the  Piper  angustiiblium  o( 
Peru,  contains  a  volatile  oil,  resin,  and,  it  is  said,  a  bitter  principle. 
Maticin.  It  is  a  aoAish  mass  which  is  largely  employed  as  ft  styptic, 
and  probably  acte  chiefly  mechanically,  coagulating  the  blood  in  its  in> 
terstices,  adhering  to  the  wound,  and  thus  arresting  the  hcmorrhn>re. 
It  has  also  been  employed  in  internal  h^morrhagi'a,  and  in  gOAorrhaa. 
In  tbeea  affections  it  probably  acts  similarly  to  oil  of  turpentine,  although 
mnoh  leee  of  a  stimulant,  and  much  more  feeble.  T\iq  fluid  extract  (Ex- 
traetum  Matico  Fluidum,  U.S.)  and  the  tincture  (Tinctura  Matico — 10 
per  cent.,  U.S.)  may  bo  respectively  given  in  doses  of  forty-five  minims 
and  two  fluidracbms. 
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Kawa. — The  root  of  Piper  methysticnm  is  used  in  the  Sand- 
wich  Islands  as  the  basis  of  an  intoxicating  Hqoor  known  as  kava- 
kava,  kawa,  or  ava.  It  uontaina  a  cry»tallino  principle  analogous  to 
ptpcrin,  which  its  discoverer,  H.  Gobloy,  called  vietkysticin,  besides 
an  acrid  rosin,  for  which  the  name  of  kaiein  haa  been  proposed,  and  a 
volatile  oil.  Dr.  L.  Lewin  (Piper  Mefhi/tsticum,  Berlin,  188H)  finds  that 
when  the  kawa  reain  is  injei-ted  into  the  frog  it  producoB  a  very  pro- 
nounced loss  of  senRation  at  tha  point  of  injection,  duo  to  a  paralyais 
of  the  peripheral  endings  of  th«  senaory  nen-cs,  and  that  iiller  the 
absorption  of  the  remedy  there  ia  loss  of  voluntary  motion  and  reflex 
activity,  which  is  chiefly  of  Bpinat  origin.  In  ejcpurimonts  made  upon 
the  warm-blooded  animals  he  obtained  similar  phenomena, — namely^ 
local  anfijsthesia  at  the  point  of  injection,  followed,  afl<!r  abcorplion,  by 
general  paralysis,  due  to  a  direct  depresMion  of  the  motor  bide  of  the 
Bpinal  cord,  the  motor  nerves  and  the  muaclee  remaining  intact  Ac- 
cording to  Dario  Baldi  (Schmidt's  Jakr.,  Bd.  ccxxxlx.).  the  active  prin- 
ciple of  kawa  produces  in  the  dog  a  verj'-  short  period  of  excitement  of 
the  sensory  nerves,  followed  by  a  eompleto  pnralysis,  at  a  time  when  tho 
whole  motor  system  «till  responds  to  stimuli.  According  to  his  expori- 
menta  and  those  of  Itandolph  (McL  Netcs,  Feb.  13,  I88G),  brought  in 
contact  with  a  mucous  membrane,  iho  resin  produces  a  burning  pain, 
which  is  followed  in  a  very  short  time  by  a  complete  and  pei-bistont  to68 
of  sensibility.  Lewiu  (Deutsche  Zeitung,  Feb.  1886)  found  that  six  or 
seven  minimti  of  a  ttolutiun  of  kawa  iiijecied  beneath  (he  skin  produced 
a  complete  lotm  uf  iteusihility  in  the  surrounding  area,  which  did  not 
pass  over  for  eight  days.  The  great  loss  of  inuiioular  power  which  is 
said  to  follow  kuwa  debimi-li  in  thotic  ntiaccustomed  to  the  use  uf  the 
drug  Hhows  that  its  influence  u[>ou  the  upiual  centres  in  man  is  the  same 
as  in  other  mammals. 

In  small  doses  kawa  is  said  to  act  as  a  stimulant  Ionic,  but  when 
taken  in  large  amounts  to  produce  an  intoxication  which  differs  (rom 
that  caused  by  alcohol  in  being  ailont,  drowsy,  and  without  emotional 
exaltation.  A  decoction  of  tho  root  ia  used  in  Oceaniea  very  largely 
In  the  treatment  of  gonorrhea,  and  recently  its  value  has  been  strongly 
affirmed  by  Dr.  Sanne  (Journ.  'fherap.,  1886).  It  is  not  probable  thai 
kawa  rosin  will  prove  a  local  anicsthotic  of  practical  value,  because  it 
is  insoluble  in  glycerin  or  in  water,  and  at  flrst  produces  in  sensitive 
mucous  membranes  great  pain.  The  doae  of  the  root  itself,  given  in  de- 
coction, is  half  a  drachm^  tliree  ur  four  times  a  day;  of  a  Jiuid  extractt 
half  a  fluidrachm. 


Cantbaris- — Cantharides  is  considered    elsewhere  in  detail  (see 
Epispastics),  and  it  is  only  necessary  here  to  say  a  few  words  in  re- 
ft     gard  to  its  use  in  diseases  of  the  geni to-urinary  tract.    The  active 
I      principle  of  Spanish  flies  is  certainly  eliminated  by  the  kidneys,  and 
I      acta  therefore  locally  upon  these  organs,  aa  well  as  upon  tfaoeo  over 
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Diaphoretics  are  those  medicines  whiub  are  employed  to  increase 
the  action  of  tho  skin.  It  is  scarcely  in  plat-e  here  to  diseuBs  the  re- 
Bulte  of  Euppreaaion  of  tho  functional  activity  of  the  skin  or  the  im- 
portance of  tho  surface-elimination  to  the  system.  It  does  seem  well, 
however,  to  call  attention  to  the  fact  that  the  perspiratory  glands  have 
a  double  function  to  perform, — that  of  elimination,  nlroady  alluded  to, 
and  that  of  keeping  down  the  temperature  of  the  body  during  oxpoaure 
to  boat.  When  a  man  enters  a  Turkish  bath  the  temperature  of  which 
ifi  perhaps  160^  F.,  or  when  he  works  in  the  sun  on  a  very  hot  day, 
there  is,  if  ho  bo  used  to  such  oxposure,  little  or  no  rise  in  the  tempen^ 
tore  of  the  body,  because  tlie  surface-glands  secrete  sweat  so  actively 
as  to  expose  a  great  amount  for  evaporation,  and  by  the  conversion  of 
BO  much  water  into  vapor  such  an  amount  of  heat  is  absorbed — i.e^ 
converted  fixim  heat  into  repulsive  force — that  the  body  is  cooler.  The 
reason  that  even  a  modemte  degree  of  heat  in  a  moist  atmosphere  la 
intolerable  is  because  evaporation  cannot  take  place. 

From  what  baa  already  been  stated,  It  is  obviouit  that  thu  ubc  of  dry 
external  heat,  or  rather  oxposure  to  a  hot  atmosphere,  is  a  powerful 
means  of  producing  perspiration:  it  is,  Indeed,  lu  healtby  men  the  most 
powerful  method  at  our  command.  It  may  be  applied  either  in  the 
form  of  the  7\irkish  bath,  iu,  which  the  air  of  the  hot  chamber  is  very 
dry,  or  in  the  Russian  or  vapor  bath,  in  which  the  atmosphere  is  sur- 
OlUmgvd  with  hot  vapor.  Very  wonderful  tborapoutic  properties  have 
Mm' •scribed  to  the  direct  action  of  beat  (Urquhart,  Manual  of  the 
T\a^kish  Bathf  London,  1865)*  when  applied  by  the  Turkish  bath ;  but 
tho  remedy  appears  to  me  to  act  only  as  a  poworftil  sndoriflc,  perhaps 
also  doing  good  in  some  cases  of  acute  internal  congestion  by  attracting 
the  blood  to  the  surface  and  thereby  depleting  tho  interior.  In  private 
practice,  or  whenever  a  properly-provided  bath  cannot  be  commanded, 
a  very  efficient  and  readily-applied  siibstttuto  consists  of  a  large  tin 
ftinnol  furnifthod  with  a  long  bent  boak,  n  stool  with  a  hole  in  the  centi-o 


*  Tilt)  term  Turkinb  Bkth  L>  faora  KpplieH  to  ibe  baitb  tuiod  la  tbii  conntrjr  undor  tbat 
nuce.  Thli  batb  uppcftn  not  t«  b«  k  oopy  ot  tho  OritDtU  b«tL,  but  laervl;  a.  deriirittiva  fruni 
IL  AecunlUii;  to  »  writer  In  tho  BriiiaK  and  Fareiyit  ittHieo-CKirurgient  Heeina  (vol. 
xxxril.  p.  97),  in  tEi«  Eait  ths  andarium,  or  iweatlDK-chuubort  ntrol;  has  h  tcOLp«mlur«  of 
nor*  than  iti'*  7.  Couutt  alao  Batkiny  ;  I/otc  to  Da  II,  Wien  la  Da  U,  mnd  Where  to  Da  /t, 
hj  K.  Sbapparii,  Londao,  134&;   Tk9  Aitgh'TurkUh  BatS,  hj  T.  J.  Uooni,  London,  ISftS. 
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of  its  seat,  or  else  a  few  bricks,  and  a  large  spiriMamp.  The  patient 
bein^  cIoHely  wrapped  up  in  bod,  and  the  clothos  being  eepeciallj 
"  tucked  in"  nbout  the  neck  and  shoulders,  the  fkinnel  in  placed  upon 
the  Btool  or  the  bricke  in  Rucb  a  manner  that  the  beak  of  it  enters  well 
under  the  beddothon,  coming  cIobo  to  but  not  in  contact  with  the  •per- 
son of  the  »ick  man.  The  p)>iriulnmp,  being  then  placed  immediately 
under  and  close  to  the  i\irnol,  must,  when  lighted,  send  a  column  of  hot 
air  and  vaporized  water  through  the  beak  into  the  space  around  Ihe 
body  of  the  patient.  When  the  lamp  is  sufficiently  large,  and  a  littlfi 
care  is  taken  to  see  that  the  nozzle  of  the  Ainnel  is  not  obstructed  by 
the  bedclothes,  the  process  just  detailed  affords  a  very  efilcient  method 
of  giving  a  vapor-bath. 

Hot-water  baths  offer  another  very  successful  method  of  inducing 
profuse  perspiration.  The  pntioat  should  be  placed  in  a  bath  of  about 
98°  or  lOO^  F.,  and  remain  there  fifteen  or  twenty  minutcA,  daring 
which  time,  by  the  repeated  addition  of  very  hot  water,  the  tempers- 
tare  nhould  be  raised  to  UO*^  F.,  or  to  such  point  as  the  patient  can 
endure.  Warmed  blankets  having  been  plentifully  provided,  the  sick 
man  should  be  lifted  fmm  the  bath  into  them,  be  cloitely  wrapped  up, 
and  80  led  for  throe  or  four  hours  before  being  transferred  to  the  usual 
bed.  According  to  Dr.  A.  StcfTen  {Jahrb.  fur  JCinderheitk.,  Ilfl.  iii^ 
1871),  after  this  use  of  the  bath  the  body  ha»  been  proved  to  undergo 
losa  of  weight  continuously  for  one  or  two  days. 

ProfVise  sweating  is  alwaji*  more  or  Iors  eichausting,  but  is  not 
nearly  so  much  so  as  purging,  and  therefore  m.iy  be  practised  in  dropsical 
patientfl  too  feeble  to  allow  of  the  use  of  purgatives.  The  hot  baths 
are  not,  however,  altogether  free  from  danger  or  objection.  Sometimes 
in  the  Turkish  and  KuAman  baths  the  patient  fails  to  sweat  frovlv,  and 
a  feeling  of  distress,  a  bounding,  rapid  pnlse,  and  perhaps  severe  head- 
ache, develop  themselves:  under  these  circumstaneoe  the  bodily  tem- 
perature rises,  and  a  fever  develops,  which  may  go  on  to  the  production 
of  a  true  "thermic  fever,"  and  perhaps  terminate  in  sudden  death. 
This  is  an  exceedingly  rai*o  result,  and  one  that  never  can  occur  if  ths 
patient  is  removed  from  the  hot  chamber  so  soon  as  any  unpleusmnC 
symptoms  arc  manifested.  Sudden  death  has.  I  bctiove,  taken  placa 
once  fVom  "sun-stroke"  in  a  patient  while  taking  lite  "Turkiuh  l>fllh," 
also  once  fVom  "congestion  of  the  lungs"  (Brit.  Med.  Jour.,  Oct  1878). 

The  use  of  hot  balhu  of  any  kind  is,  of  course,  con  Ira -indicated  by 
the  existence  of  fever;  but,  according  to  Dr.  Steffcn.  the  hot-water 
baths  are  pre-eminently  contra-indicated  by  the  existence  of  congMtion 
or  oidema  of  the  lungs,  or  of  a  (ondency  t4)wnn]s  ihuAo  diKonlers,  since 
under  such  circumstauces  the  bath  greatly  incrua-scs  the  disease,  or  pre- 
cipitates a  perhaps  fatal  attack.  Ky  own  limited  experience,  so  fiiros 
it  has  gone,  has  corroborated  these  statements  of  Stetfen.  I  have  seen, 
under  the  conditions  mentioned,  the  most  frightful  dyspnoea  result 
Ctom  the  use  of  the  hot-water  bntli,  a  dyspnusa  which  was  apfjarontly 
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prevented  fW)m  terminating  fatally  only  by  tho  removal  of  the  patient 
from  tho  bath-tub.  If  disiurbanco  of  the  reapiration  comes  on  during 
the  bath,  tho  patient  nhoiild  bo  immttiliatoly  taken  out,  and,  if  the  uymp- 
ioma  be  urgent,  cold  water  should  be  fVeely  dashed  over  the  head,  nock, 
and  chest. 

Diaphoretics  produce  the  desired  result  in  various  methods,  which 
may  be  briefly  considered  under  four  headings^  representing  as  many 
modes  of  action. 

First.  By  relaxing  the  skin.  Ab  has  already  been  auflSoiently  shown 
(see  Cathartics,  p.  742),  there  is  a  form  of  secretion,  or  perhaps  it  would 
be  more  correct  to  term  It  of  leakage,  from  mucous  mombranes,  which 
la  distinctly  paralytic  in  its  mechanism.  The  same  assertion  maybe 
made  in  regard  to  the  skin:  tho  colliquative  so^alled  "night-sweala" 
of  phthisis  afford  a  familiar  oxampio  of  thia,  occurring  as  (hey  do  in 
profoundly  debilitated  subjects,  and  at  such  limoa  as  there  is  tho  grcatosc 
relaxation  of  tho  system, — i'.*.,  during  sloop.  Tho  prof\isc  sweata  of 
collapse  also  may  be  instanced  as  examples  of  tho  gonomi  truth  just 
eounciatcd.  Normal  processes  which  produce  groat  relnxation  cause 
great  sweating ;  thus,  during  vomiting,  e*=pccially  if  it  bo  accompanied 
by  much  nausea,  tho  skin  pours  out  its  secretion.  By  virtue  of  this 
general  law  certain  remedies  act  as  diaphoretics.  All  of  tho  diapho- 
retics which  cause  sweating  by  producing  relaxation,  and  which  are 
employed  in  medicine,  are  nausoants,  constituting  a  distinct  group,^ 
the  Nauseating  Diaphoretics. 

Second.  Bt/  reducing  the  force  of  the  circulation.  There  is  undoubtedly 
a  condition  of  over-action  or  over-rapidity  of  the  circulation  in  which 
the  affected  glands  are  unable  to  perform  readily  their  normal  functions. 
Thus,  it  is  well  known  that  the  first  stage  of  inflammation  is  ono  of 
arrested  secretion,  and  that  in  high  fever  there  is  a  general  drying-up  of 
the  secretions.  The  akin  does  not  differ  from  other  organs  in  this  re- 
spect: consequently  its  functional  activity  may  fail  because  of  excessive 
arterial  action.  Hence  there  is  a  class  of  remedies  which,  although 
perhaps  not  actively  sudorific  in  health,  are  in  disease  very  cITieiont  in 
reducing  the  circulation  and  restoring  the  functional  activity  of  the 
akin.  It  is  evident  that  there  is  a  close  connection  between  tho  present 
mode  of  influence  and  that  noted  in  the  previous  section ;  and  it  is  no 
less  apparent  that  tho  nauseaut  diaphoretics  act  moat  powerfully  in  re- 
ducing the  circulation.  There  are,  however,  certain  diaphoretics  which 
act  in  the  present  method  but  aru  not  nau-teants:  tlicse  sudorifics  form 
ft  separate  class  by  themselves, — the  Refrigerant  Diapfioretics. 

Third.  By  entering  the  circulation  and  directly  stimulating  the  glands 
of  the  skin.  It  appears  to  be  a  general  law  thai  when  any  medicinal 
principle  is  eliminated  by  any  excretory  oi^an,  the  general  activity  of 
that  organ  is  increased  by  the  effort  at  elimination  Thus,  the  vomiU 
lug  and  purging  of  arsenical  or  antimonial  poisoning,  the  increased 
urinary  secretion  following  the  ingestion  of  a  potnastura  salt,  are  ap- 
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paronlly  the  results  of  attempted  elinunation.    The  akin  undonbtodlj 
elimtaatca  medicinal  Bnbstanced,  and  U  undoubtedly  subject   to  tin 
general  law:  conseqaontly  tbere  is  a  class  of  ronicdios  which  increaa»      j 
its  action  by  a  diroct  influence.  ^H 

It  is  manifest  that  a  drug  may  relax  the  general  sj*stcm,  may  di-^^ 
minish  the  force  of  the  circulation,  and  also  may  stimulate  directly  ih« 
sfein  :  indeed,  it  is  most  probable  that  antimony  docs  all  of  those  ;  nnd 
at  least  some  of  the  refrigerant  diaphoretics  probably  act  in  the  last 
two  ways.  There  are,  however,  certain  substances  which  soom  to  caoM 
sweating  purely  by  stimnlating  the  function  of  the  skin.  Those  ar»  in 
this  work  grouped  as  Simple  Diaphoretics. 

Fourth.  By  filling  vp  the  blood-vessels.  There  is  much  renson  Pn 
beliering  that  precisely  as  under  certain  ciroumstanoee  water,  by  io- 
creasing  the  amount  of  the  blood,  will  provoke  incroasod  ronni  sccro* 
tion,  so,  under  other  circumstancoe,  it  will  cause  increased  dermal 
excretion.  The  antagonism  which  exists  between  the  skin  and  the 
kidneys  in  regard  to  the  amount  of  their  respective  secretions  bai 
already  been  sufficiently  dwelt  upon  (eee  Diueetics).  It  ncems  well  lo 
reiterate,  however,  that  warmth  favors  the  action  of  the  skin,  whiU 
cold  stimulates  the  renal  activity.  Thus,  large  draughts  of  walor,  if 
taken  cold,  the  patient  beiug  kept  cool,  increase  the  urine,  hut,  if  they 
be  taken  hot,  and  the  patient  covered  up  warmly  in  bed,  incroaso  tha^i 
perspiration.  ^H 

Biapliorotics  are  employed  in  the  praotice  of  medicine  to  fulfil  tliB^^ 
following  indications: 

First.  To  arrest  forming  diseases  of  not  very  severe  type,  probably 
by  causing  a  flow  of  blood  to  the  surface,  and  thereby  relieving  slight 
internal  congestions,  and  possibly  by  elimiuating  priuciplcs  which  havs 
been  retained  in  the  blood  iustend  of  being  excreted  as  they  ought  to 
have  been.  In  general  cald,  in  muscular  rheumatism,  suppressed  menstnt- 
ation,  and  other  re«uUs  of  exposure  to  cold  and  of  checked  pcrtipiratioa, 
the  diaphoretics  afford  the  most  efficient  means  at  our  command  for 
Tostoring  the  normal  ftinctions. 

Second.  To  favor  absorption.  In  dropsy  the  diaphoretics  are  of  very 
great  value,  often  aiding  diuretics  and  purgatives  in  effecting  a  euro, 
nod  sometimes,  when  these  fail,  or  when  circumstances  forbid  their  use, 
rescuing  the  patient  fVom  impending  death.  Kono  of  the  medicinal 
diaphoretics  except  jnborandi  are  of  sufllcient  power  to  be  relied  upoo 
in  dropsy.  The  Turkish,  the  Russian,  and  the  hot^wator  balh  are  capa- 
ble of  producing  suflUcient  sweating  to  cause  absorption  of  dropaicnl 
fluid,  but  must  be  vigorously  employed. 

Third.  To  aid  in  the  sHhsidmce  of  diseases  which  naturally  pass  off 
with  a  sweat.  The  chief  use  of  diaphoretics  for  this  purpose  is  ia 
miasmatic  fevers,  especially  in  the  remittent  form  of  the  affection,  when 
tlie  sweating  stogo  fails  to  develop  itself  thoroughly  and  the  parux> 
yams  nm  into  one  another.    Even  in  the  single  paroxysm  of  inter- 
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mittent  f^ver,  by  hastening  the  closing  stage,  diaphoretics  will  often 
Bhorten  tho  paroxyem. 

Fonrth.  To  eliminate  noxious  materiaU  fVoni  the  blood.  The  old 
humoral  idea  of  tho  groundwork  of  such  diseaaea  as  fevore,  tlie  belief 
in  a  distinct  materies  morbi  which  could  be  eliminated  from  tho  blood, 
hka  no  Bufficient  demonHtratton  to  be  accepted,  and,  although  diapho- 
retics do  good  in  fevers,  yet  it  cannot  be  granted  that  it  ia  in  this  man- 
ner. Tlie  very  great  power  of  increased  diaplioresis  in  cooling  the 
body  through  eurface-evaporation  haa  already  been  dwelt  upon;  and 
much  of  the  good  effected  by  diaphoretics  in  diseaaos  of  high  tempera- 
ture probubly  has  its  origin  in  this  power.  Hodern  science  seems,  how 
ever,  clearly  to  point  out  that  this  class  of  romedies  may  aid  in  sepa- 
rating from  the  blood  TQlainod  secretions,  and  may  to  some  extent 
replace  the  action  of  the  kidneys  when  ibeBe  organs  are  disabled  by 
disease. 

In  I85I,  Dr.  Schottin  (Archiv  fur  Physiohg,  ffdlkunde,  JAhrg.  si.) 
difloorered  urea  in  tho  sweat  of  patients  suffering  from  the  collapse  of 
cholera.  Not  only  has  the  discovery  of  Schottin  been  confirmed  by 
the  researches  of  G.  O.  Roes  {Encycioptzdia  of  Anatomy,  vol.  iv.  p.  847), 
of  Fiedler  {Diss.  Inaug.,  Leipsic,  1854),  of  Hirschsprung  (Gaz.  dju 
S6pi(;  18fi5),  of  Kaup  and  JOrgensen  {JOeuiickfi  Archiv  fu.r  KUn.  Meti.^ 
1869,  Bd.  vl.  p.  54),  of  Leube  {Ibid.,  ISBS,  Bd.  vii.  p.  3),  and  of  G. 
Deininger  {Ibid.,  p.  687),  but  it  has  also  been  abundantly  proved  that 
the  skin  excretes  urea  freely  during  the  advanced  stages  of  Bright'a 
disease,  and  also  during  the  partial  urinary  supprossion  :if  scarlatinal 
desq^uamative  nephritis.  The  urea  in  renal  disease  may  oven  furto  a 
distinct  ciystaltino  powder  on  the  skin  ;  but  it  in  most  abundant  about 
the  mouths  of  tho  sweat-glands.  I  believe  Landercr  was  tho  first  to 
announce  that  urea  was  present  in  tho  sweat  of  hoalihy  persons;  and, 
although  chemists  of  excellence  have  been  unable  to  detect  it,  its  pres 
enoe  at  times  can  no  longer  bo  denied,  since  It  has  been  found  not  only 
by  Landerer,  but  also  by  Funke  in  1858  {MfiUich<^'$  Untersuchungeitj 
Bd.  vi.),  by  Mcissner  {De  Sudoris  Secretione,  Dias.  Inaug.,  Loipsic, 
1869\  and  by  Leube  (Ice.  eif) ;  Foorcroy  (quoted  by  Bees)  hoa  also 
fonnd  it  in  tho  sweat  of  horsea.  By  a  series  of  elaborate  experiments, 
Leube  (lor.  ctt.)  has  rendered  it  probable,  if  ho  has  not  actually  proved, 
that  in  health  there  is  such  a  relation  between  the  skin  and  the  kidneys 
that  when  the  former  is  very  active  the  lattor  excrete  le&a  than  the 
nnrmol  amount  of  urea. 

When  to  tho  facts  already  cit*d  are  added  the  observation  of  Grio- 
singer,  that  in  diabetes  the  perspiration  contains  sugar,  and  the  well- 
known  c^ircurastanoes  that  in  rheumatism  the  sweat  contains  lactic 
acid,  and  in  jaundice  biliary  products,  the  value  of  diaphoretics  as  a 
means  of  getting  rid  of  retained  excretions  becomoa  manifest.  For 
this  reason,  in  Bright's  disease,  especially  of  the  acute  form,  they  are 
of  the  greatest  value,  acting  benefloially  in  throe  different  ways, — ^by 
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drawing  the  blood  to  the  enrface,  and  thereby  relieTing  anj  intoniAl 
conpjstions  of  the  kidneys  or  other  organs  that  may  exist;  by  pro- 
moting the  absorption  of  dropsical  effiiBiona ;  and  by  eliminating  rotAinod 
secretions. 

NAUSEATING  DIAPHORETICa 

The  moHt  froquontly  employed  medicine  of  this  class  i*  tartar  emetic. 
This  substance  is  eo  fully  discussed  in  the  earlier  portion  of  this  booV^ 
that  very  Uttlo  need  ho  said  about  it  here.  It  soems  well  to  point  out, 
however,  that  the  antimonlals  act  as  diuretics,  even  when  not  given  io 
doses  sufficient  to  cause  nausea,  and  that  they  do  so  apparently  in  two 
ways, — by  reducing  the  force  of  the  arterial  circulation,  and  by  a  diroct 
action.  Tboy  are  probably  eliminated  to  a  voiy  elight  extent  by  the 
akin ;  although  this  has  not,  to  my  kno^vledgo,  been  proved.  Tartar 
emetic  is  to  bo  emplo^'ed  as  a  diaphoretic  in  sthenic  cases  only,  and  isJ 
especially  used  In  injiammatorif  fevers.  The  dose  of  it  as  a  diaphorotio 
is  from  the  sixth  to  the  twelfth  of  a  grain.  If  a  diaphoresis  is  urgently 
demanded,  the  dose  should  be  gradually  increased  until  decided  nausea 
is  induced.  An  excellent  combination  in  many  cases  is  tartar  emetic, 
neutral  mLtturo,  and  a  minute  amount  of  morphia. 

Ipecacuanha  la  another  nauseating  substance  which,  like  tartar 
emetic,  sooms  to  exert  an  influence  upon  the  skin,  even  independently] 
of  its  action  on  the  stomach.    Jlorcovor,  like  the  antimoniald,  it  never] 
in  small  doses  by  itself  causes  profiise  sweating,  but  simply  seonui  toj 
aid  in  maintaining  the  insensible  perspiration  and  in  keeping  the  skini 
soft  and  pliable  in  inflaramaloty  fevers.     Partly  for  this  rcaaon  it  is 
frequently  combined  with  mercury  in  such  diseases  as  acute  peritonitis. 
The  diaphoretic  doao  of  ipecacuanha  is  a  grain  every  two  hours.    Som« 
persons  with  delicate  stomachs  are  decidedly  nauseated  by  this  amount ; 
and  to  thoHo  only  half  a  grain  should  bo  given  at  a  time. 

A  very  famous  and  efHciont  diaphoretic  preparation  of  ipecacuanha 
is  Dover's  Powder  (Pdlvis  Ipeoacuanha  et  Opii,  U.S.),  which  contains 
one  grain  of  opium,  one  grain  of  ipecacuanha,  and  eight  grains  of  sugar 
of  milk.  Dover's  powder  is  employed  in  two  distinct  methods.  In 
some  diseases,  as  in  acute  rheumatism,  an  opiate  is  indicated  to  alUy 
pain  or  for  some  other  purpose,  and  at  the  same  time  a  diaphoretic  is 
needed  to  keep  np  the  action  of  the  skin.  Under  these  circum^tanooa^t 
fWim  three  to  five  grains  of  the  compound  powder  of  ipecacuanha  may' 
be  given  every  two,  throe,  or  four  hoars,  pro  re  nata.  The  medtcina  is 
more  apt  to  nauseate  when  taken  in  powder  than  when  exhibited  in 
pills;  for  which  reason  the  latter  form  of  administration  is  prafurablo 
in  the  class  of  cases  now  under  consideration,  espedally  as  the  powder 
ifl  to  most  persons  a  disagreeable  medicine.  In  the  second  method  of 
using  Dover's  powder,  a  single  large  dose  is  given  for  the  purpose  of 
producing  profuse  sweating.  In  the  intenao  sufTering  which  Bometimo«] 
Rwults  from  suddenly  suppressed  menstruation,  the  remedy  is  moat  efB. 
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cient,  alleviatiug  the  pain  aod  aiding  in  the  production  of  the  desired 
diaphoreaifl.  In  breaking  up  a  cold,  or  in  vtuscular  rheumatUm,  Dover's 
powder  is  oflen  used  to  cauBo  sweating  (t^ee  Alcohol  as  a  Diaphoretic). 

REFRIGERANT   DIAPHORETICS. 

Aconite^  veratrum  viride,  and  alt  tho  variouft  remedies  used  to  depress 
the  cardiac  action  when  excited,  are,  in  the  stnctest  wnso  of  the  term, 
refVigerant  diaphoretics.  Sufflcitint  has,  liowover,  already  been  eaid  in 
regard  to  tSioir  use.  Tha  patas-tium  citrate,  wlielhor  in  tbe  form  of  effer- 
vescing draught  or  of  neutral  mLrture,  is  constantly  employed  in  sthenic 
fevers,  and  afTords,  I  think,  the  best  basis  Ihero  U  for  fevor-mistures  in 
BDch  case«<,  tho  more  powerful"  depressants  being  added  to  it  as  cireuni- 
BtaDCOB  demand. 

SIMPLE  DIAPHORETICS. 
PILOCARPUS.    U.S.— JABORANDI. 

This  drug,  which  has  long  been  employed  by  the  Datives  of  South 
America,  received  its  fii-st  uoticL'.  under  the  various  uanies  oi  Jabcrandi, 
Jaguarandy,  and  Jamguarnndi,  from  Dr.  T.  J.  II.  Langgai-d  in  his 
"Diccionario  de  Mcdccina  domuslica,"  Rio  Janeiro,  1865.  It  attracted 
no  attention,  however,  until  1874.  when  it  was  brought  to  Paris  by  M. 
Coutinho.  Tho  leaves*  alono  are  utEcial;  of  ibem  there  ai-o  iucommerod 
two  varieties:  the  Rio  Janeiro  Juburundi,  which  is  believed  to  be  the 
product  of  Pilocarpus  aelloanus,  and  the  PornambufiO  Jahorandi,  the 
product  of  P.Jaborandt,  Tlie  two  varieties  agree  in  that  the  leaves  are 
oval,  oblong,  and  entire,  ono  and  two-tenths  to  one  and  five-tenths  inched 
long,  one-thini  to  one-fourth  an  bi-oiid,  with  a  bitter  taste  and  a  hay-like 
odor:  they  differ  in  that  tlio  Rio  Janeiro  luaves  have  a  tendency  to  be- 
come oViovate  in  Khiipe  mu\  are  not  proniioenlly  veined  upon  tho  upper 
Burfhce,  whilst  in  the  PcrnanibucKi  leaves  tbe  upper  veination  is  very 
pronounced.  Kacb  variety  contains  the  alkaloid  pilocarpine,  discovered 
by  Bj-arsoOit  but  the  Perrambuco  leaves  are  said  to  be  much  tho  richer. 

*  rnder  (be  name  of  Jftbonutdi  VBrLOUi  dragt  »ther  tb«n  tha  produoL  of  Pilooarpua  am 
Mill  in  Braiil.  As  ihe  Piliienrpui  |ilniiBlua  Ukh  Iwen  ruun<l  to  be  ttcliTe  when  grown  In  Kmnce, 
il  if  prulutbl*  ibat  the  J»bonnili  plant  might  Ik  tuMvnfull;  oullivntod  In  our  BoatliMii  SUtoa. 
Dr.  Frarichf  Iflrriin.  A'fiH.  Wuthttuehri/i,  197^)  foitncl  the  wood  isBrt. 

t  A  Mienfiil  aUkloid  biL*  boon  tlifcoveroJ  bjr  E.  Ilamaclc  sod  il.  Ill«y«r«nd  named yiiiort'ii* 
(Arol,/.  Exp*r.  Path.  u.  Piarm.,  xLi.).  It  ia&darivattVBof  pllooarplne,  and  is  Mid  rmjuently 
Lo  Dontuniiuitfi  the  commeroliil  nlknlolil.  Ita  diKOTtrora  Ma«rt  thfiit  they  tkBr«  stndiod  iU 
MtioB  upon  tfaa  beart,  paf>ll,  inlMtinos,  and  ulivirjr  gluid*.  and  found  it  irlnottcAl  with  that 
of  fttropina.  ItJ  pronuoe  baa  do  doubl  been  th«  okum  tif  lame  ountrndietur/  renuIU  obtcinud 
b;  ex[i«riwGiitera  with  pLIoeaTpine.  Aooordiog  to  Profeoaor  HarDitck,  pllocarp^'^^  ^  resdil; 
MnTert«d  into  a  ncond  alkaloid,  pihearpidin*,  wbidi  produeea,  when  to  Euffioient  doMB,  «x. 
eoasira  twasltng,  saliratlor,  and  aim  vlalenl  trainlting  and  pnTging,  with  ooliek;  pain.  Tn 
toiio  amimntA  it  canaea  gre^t  diatnrbasoe  of  tbe  drealaUoD  and  wida-apraad  siiuoular  wank 
ntoa.  On  tbe  frog's  baart.  la  imati  ainaunU  il  aete  aa  an  exoilant,  bnl  in  lai^r  duaea  aa  a 
paralyaanU  It  la  a  ftry  feeble  loral  cnyolie.  In  Ita  general  Influence  it  li  Jtry  mncb  teil 
powerfnl  than  ia  pilocarpinv  {jLrchivf.  Erptr.  Path.,  rol.  ix.].  Auotber  deriTativo  alkaloid 
b  jahorandirte,  wblob  Harnaok  baa  foond  to  aci  on  the  frog'*  heart  lomewhat  like  atropln*. 
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The  U.S.  Pharmacopoeia  recognizes  the  Pilocarpine 
(PilocarpiTUt  ffydrochloras) ;  whilst  the  Pilocarpine  nitra 
Sitras)  is  the  official  salt  of  the  British  Pharmacopoeda. 
salts  occurs  in  minute  crystals  or  as  a  crystalline  powdi 
ID  water.  In  medical  activity  and  dose  they  are  eqoi^ 
the  other. 

Phtsiolooigal  AcnoN. — When  an  infhaion  of  from 
gruns  of  jaborandi  is  given  to  an  adult,  in  about  ten  m 
and  neck  become  deeply  flushed,  and  free  perspiration 
commence.  After  a  hypodermic  injoction  of  the  alkal 
tome  may  set  in  in  six  minutes.  The  sweating  begin 
both  it  and  the  salivation  are  excessively  pFof\ise,  and 
to  five  hours.  There  Is  not  rarely  nausea,  and  sometimes 
The  poise  is  usually  more  or  less  quickened,  as  is  also 
respiration.  Alter  the  sweating  has  ceased,  the  patient 
less  exhausted.  The  nasal  and  lachrymal  secretions  arc 
erslly  increased  under  the  action  of  the  drug,  and  M.  G 
diarrhoea,  which  in  the  experiments  of  Kinger  and  othe 
present.  There  is  sometimes  contraction  of  the  pupile 
turbance  of  vision.  These  effects  of  the  drug  are  in 
constant;  but  subjects  have  been  occasionally  found 
susceptible  to  the  action  of  the  remedy,  and,  very  ct 
Binger's  experiments  children  were  found  to  be  ver^ 
although  doses  of  sixty  grains  were  employed.  ScbTv 
{X/tfon  Mid.^  Juillet,  1882),  and  other  observers  have 
lower  animals  that  very  violent  gastric  and  intestinal 
produced  by  the  drug. 

Secrttion. — The  sweat  produced  by  jaborandi  is  ofl 
quantity  (nine  to  fifteen  ounces  by  estimation).  It  is  i 
first  acid,  then  neutral,  and  finally  clearly  alkaline.  Yu 
8abet.  toxiq.,  Paris,  1881,  87)  denies  that  even  the  first  s 
than  alkaline  reaction,  and  believes,  with  MM.  Luchsing* 
that  there  has  been  a  mistaken  observation,  due  to  th 
aeoretion  of  the  sebiferous  glands  is  acid.  In  the  analy^ 
the  chlorides  were  found  in  excess,  the  carbonates  and 
very  minute  amount,  and  the  urea  in  more  than  five  ti 
proportion,  the  amount  eliminated  in  the  sweating  beii 
from  ten  to  fifteen  grains.  MM.  Hardy  and  Ball  beliovi 
tt^terimants  the  average  amount  of  urea  eliminated  bj 
Mventeen  grains  (Joum.  de  Tkerap.,  1874).  Pilicier  i 
with  ft  gaatrio  fistula  great  increase  of  the  gastric  jui 
Iroftl^  1876,  430) ;  the  biliary  secretion  appeared  to  be 
tte  oUmt  hand,  M.  Morat  (J^yon  Med.,  July,  1882)  ha 
|«ntif  iaereftse  of  the  sugar  in  the  blood,  an  evidence 
(|MhI»  ftlttclioa  of  the  liver  is  stimulated.  Dr.  Ham 
taiA  ^  MOntion  of  milk  lesaenod  (^Arch.  f.  Qesam. . 
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236).  WboUior  or  not  tho  urino  is  iDcrcasod  in  healthy  persons  whcu 
pilocarpine  is  ^ivon  in  a  sing^lc  lart^e  dose  niny  be  considered  une^jrlain, 
but  thi.'  assertioQ  of  M.  Gublor  that  tho  ullculoid  administered  io  very 
small  repeated  doses  bos  a  marked  diuretic  influence  haa  received  clin< 
ical  confirmation.  Jluch  interest  attaches  to  the  oHect  of  jaborandJ 
upon  urea -elimination,  but  it  cannot  bo  considered  as  determined,  ex- 
cept that  in  various  diseases  the  combined  renal  and  dermal  elimina- 
tion is  greatly  iucreased  by  the  drug.  Hardy  and  Hall  state  that  iii 
health  urca-cliniination  from  tho  kidneys  is  diminished  by  tho  dru^, 
while  Professor  Tyson  and  Dr.  Druon  have  found  it  increased  both  in 
hoalth  and  in  disease.  The  experiments  have,  however,  been  too  few, 
and  especially  tho  conditions  of  their  perfornianco  too  lax,  for  much 
importance  to  bo  attached  to  them.* 

There  appears  to  be  some  relation  between  the  flow  of  saliva  and 
that  of  perspiration  produced  by  jabomndi:  if  tho  one  is  very  profuse 
tho  other  U  often,  but  not  always,  correspondingly  scanty.  Sometimu* 
tho  salivation  almost  replaces  tlie  sweating  (Fereol,  Joum.  <le  Therap., 
Jan.  1875) ;  very  frequently  it  commencoe  before  tho  sweating,  and 
often  it  is  more  persistent.  During  it  tho  moutli  is  warm,  and  there  is 
often  a  feeling  of  tenseness  about  the  maxillary  glands.  Tho  suiiva 
contains  an  abundance  of  salts  and  of  ptyaliue,  as  well  as  u  small 
excess  of  urea  {Boston  Med.  and  Surg.  Joum.,  p.  347).  Piiicier,  it  is 
true,  states  that  the  proportion  of  albuminuuii  compounds,  and  es- 
pecially of  sulphoojTiDido  of  putassium,  is  much  diminished,  but  in  M. 
Robin's  analyses  tho  proportion  was  even  beyond  the  normal,  and  Ch. 
Bo'ngarol  has  by  careful  oxperimentatiou  shown  that  the  power  of  jabo- 
randi-aaliva  in  converting  starch  into  sutrar  is  equal  to  that  of  the 
normal  secretion.  According  to  I.  N.  Langley  {Brit.  Med.  Journ.,  p. 
247),  in  the  frog  the  mouth  and  skin,  after  tho  exhibition  of  jaborandi, 
become  covered  with  a  viscid  scci-etion ;  in  the  dog,  the  rabbit,  and  the 
cat  there  is  profuse  salivation.  The  eflfect  upon  the  salivary  secretion 
must  be  due  to  a  direct  influonc*e  upon  the  gland,  as  it  ts  produced 
equally  well  after  section  of  all  of  tho  salivary  nerves  (Langloy, 
Joum.  of  Physiology,  1878,  339;  Carville,  Joum.  de  Therap.,  1875;  con- 
firmed by  Schwann,  Med.  Centralbi.,  1875,  p.  440) ;  ali*o  when  tho  druir 
ia  injected  directly  into  the  gland  and  prevented  from  entering  tho 
general  circulation  (Langley).  According  to  tho  elaborate  experi- 
ments of  Langley,  very  small  doses  cause  in  tho  cat  great  increaao  of 
the  secretion.  Stimulation  either  of  the  chorda  or  of  the  Bympathetto 
nerve  causes  respectively  some  increase  or  lessening  of  tho  secretion, 


*  Ai  tho  rciiill  flf  •TpeHmeau  upon  thft  loner  dnimDli,  J.  DortMUteirfkl  { Titrap.  Oat., 
1SVS)  beJtevea  tb»l  Uinn  is  »  ilL«liDat  rclatiuit  batwotn  th«  otiiniiifttiuii  uf  ■m  ncid  maA  tin 
Dnmbcr  of  leaeoejtM  id  th«  blood,  ftii<l  tb>l  pilochrpine  In  proiwr  iota  ioonMM  tb«  flM  of 
the  ■)>lc«D  &Dil  taaraoMa  rIm  tba  odnibar  of  kuoocyMf  ia  tht  blood  ud  tba  qnftatltj  of  nr'ie 
Mid  oliminnUKl. 
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but  this  increase  or  lessening  is  not  nearly  equal  to  that  which  oceor? 
Id  ibti  normal  animal,  and  is  dno  to  the  action  of  the  ncrvoa  upon  the 
circulation,  and  not  to  any  influenco  of  thoir  secretory  fibres.  Very 
large  doses  of  the  drug  injected  into  the  gland  immediately  arrest  the 
secretion,  and  doses  ofloss  aixe  given  in  the  same  way,  while  increaadng 
Bocretion,  paralyze  both  chorda  tympani  and  mympathetic  nerve,  *) 
that  stimulation  of  thero  has  no  effect.  It  is  probable  iVom  the  last 
fact  that  jaborandi  has  an  action  upon  the  secretory  gland-cells. 
.  Although  the  evidence  just  deduced  indicates  that  an  infiuence  is 
exerted  by  jaborandi  upon  the  gland-cetls,  the  fact  that  atropine  arrest* 
the  jaborandi  salivary  secretion  prevent*  us  tVom  considering  H  settled 
that  the  drug  does  so  act  upon  the  salivary  gland  cells  rather  than  upon 
the  peripheral  non-e-endings,  since  there  is  reason  for  believing  that 
tbo  sweating  which  the  drug  causes  is  due  to  an  action  on  the  norv*- 
endings.  Dr.  Fuchstngor  (confirmed  by  Nawrooki)  has  found  that 
section  of  the  nerves  of  the  cat's  leg  did  not  prevent  the  paws  from 
swoatiug  when  jaborandi  was  exhibited.  This  demonstrates  that  the 
action  of  the  drug  ie  periphoral,  not  centric.  Five  or  six  days  ailor  the 
section,  when  the  ponpbcral  ncrvo-ondings  had  undergone  degonoration, 
Fuchsinger  found  that  jaborandi  was  unable  to-oxcito  sweating.  This, 
however,  can  hardly  be  considered  to  prove  absolutely,  as  Fuehainger 
claims,  that  tho  drug  acts  upon  the  peripheral  ncn*e-ondinga  and  not 
directly  upon  the  glandular  cells  themselves,  since  it  ta  probable  that 
these  glandular  cells  shared  the  anatomical  changes  of  the  norve-endingi 
{PfiiLgers  Archiv,  xv.  482). 

The  effect  of  pilocarpine  upon  socretioa  has  suggested  its  oae  as  a 
galat-tagoguo,  but  in  the  series  of  elaborate  experiments  made  upon 
cows,  >r.  Ch.  Corneviu  (^Comptes-Rcrulus  Soc.  de  Biolog.,  iii.,  1891)  found 
that  pilocarpine  bad  no  influeuco  upon  the  quantity  of  milk  secreted, 
though  it  did  appear  to  incrt-iise  the  produL-tiou  of  the  lactose. 

Jaborandi  appears  to  stimulate  the  nutrition  of  the  hair,  and  t*n> 
feasor  Prentiss,  of  Washington,  hos  reported  several  cases  in  which  the 
continned  internal  use  of  pilocarpine  caused  the  hair  to  become  exceed- 
ingly coarse  and  to  change  its  color  from  light  to  dark  {Phila.  3fol 
Time4,  xi.  610).  Dr.  H.  Rasori  has  noticed  a  tuberculatod  eruption  ap 
parontly  produced  by  jaborandi  {Trans.  Intemat.  Med.  Cong.,  1881,  ill 
146J.  M,  Grocoo  baa  found  that  pilocarpine  hypodermically  injected  ot 
locally  applied  sensibly  affects  hysterical  anissthefiia  {Lond.  Med.  Record^  i 
1882,"  137). 

Tanperatun. — Tho  action  on  the  bodily  heat  varies  somewhat    IL] 
Robin  affirms  that  before  and  during  the  early  stages  of  the  swoaltng' 
ft-om  jaborandi  the  temperature  rises  1"  to  2"  F.,  but  aflerworda  fklb 
as  much  below  the  normal  point  and  remains  depressed  for  one  or  two 
days.    This  primary  rise  of  temperature  has  been  noted  by  other  ob- 
servere  (Ringer,  Lancei^  1873,  i.  157;  Greene,  Phiia.  Med,  Timei^  ri 


DIAPHORETICS. 


839 


5G ;  Scotti,  Berlin.  KUn.  Wochem.,  1877,  141 ;  Piltcior,*  Med.  Centralbl., 
1876,  429;  Weber,  Ibid.,  770),  but  in  certainly  iVcquently  abtMjnl  alto- 
gotber  or  very  trifling.f  The  subsequent  fall  of  teiaporalure  eeema  to 
bo  a  vory  cooBtont  phenomoaon  when  the  action  of  the  drug  is  suffi- 
cicQtly  sovoro;  it  probably  dopends  id  great  part,  or  altogether,  upon 
tho  loss  of  boat  during  the  sweating. 

Circulation. — ^Tbo  uctioo  of  Jaborandi  upon  the  circulation  has  been 
tttudiod  by  Mr.  Langley  (Joum-  of  Anatomy^  x.  188),  B.  Leyden  (^Berlin. 
Klin.  Wockenschr.,  1877,  406),  Kahler  and  Snyka  (Med.  Cmtralbl,  1876, 
541),  and  Harnack  and  iloycr  (loc.  cit.,  p.  374).  Tbo  phonomena  noted 
by  these  obsorver»  arc  in  most  respects  In  accord,  but  Kahlur  and  Sayka 
using  the  extract  of  jaborandi,  and  B.  Lcydon  commercial  pilocarpine, 
bavo  found  the  pulbo  oitbor  as  a  constant  or  occasional  pheiiunienon  at 
Srat  increafied  in  its  rate,  while  Harnack  has  never  seen  this  with  ehorai- 
oally  pure  pilocarpine.  It  has  been  shown,  however,  by  Professor  K. 
T.  Beichert  {(/niversiti/  Med.  Mag.,  1893)  that  tho  result  i-oachod  by 
Qamack  was  not  duo  to  the  purity  of  tho  alkaloid,  but  to  his  not 
having  used  sufficiently  minute  doses.  According  to  Boiehort's  ex- 
periments, the  minute  dose  increases,  the  largo  dofto  decreases,  the 
palse-rat«;  there  being  a  broad  lino  between  the  two  o(ri>cts  in  which 
the  putse  is  normal.  Immodiatel}'^  after  llie  iujcctiou  of  Iho  alkaloid 
into  tho  jugular  vein  tho  arterial  pressure  falls,  but  in  a  few  momenta 
the  characteristic  phenomena  of  a  slow  pulse  with  increasod  arterial 
pressure  come  on.  This  slowing  of  tho  pulse  is  not  prevented  by  pro- 
tIous  section  of  tho  pneumogastric,  but  is  at  once  set  aaide  by  an  injec- 
tion of  atropine  (Langley,  Leyden,  Harnack,  and  Mey^r) ;  as  is  also  tho 
diastolic  arrest  of  heart  which  pilocarpine  produces  in  the  frog.  Har- 
nack and  Aleyer  therefore  believe  that  in  both  the  frog  and  tho  mammal 
the  chief  cardiac  influence  of  the  alkaloid  is  exerted  upon  the  intra- 
cardiao  inhibitory  ganglia;  but  Professor  Ringer  (^Practitioner,  xxvi, 
12)  finds  that  jaborandi  and  atropine  act  antagonisticall}'  upon  the 
ventricles  soparatod  from  the  auricles,  and,  as  the  ventricles  contain  no 
inhibitory  ganglia,  some  other  explanation  of  tho  antagonism  must  bo 
found. ^  The  rise  of  tho  arterial  pressure  is  stated  by  Harnack  and 
Meyer  to  be  prevented  by  the  use  of  curare  and  artiticial  respii-ation, 
and  to  be,  therefore,  a  secondary,  not  direct,  result  of  the  drug's  action  .- 
it  is  probably  duo  to  the  convulsive  muscular  contractions  produced  by 
the  drug.    la  the  latter  stage  of  the  poisoning  the  arterial  pressure 


*  Pilioler  BoUd  th&t  the  rise  oaaarr«d  in  ths  utillft,  but  aot  in  the  reetuca;  this  wanld 
bi<lli!al«  ttut  it  U  ft  lo«i4  pbeotHneoaa,  the  r«iiu1t  of  s  hMiiag  of  tli»  nir/ii««,  not  of  tb«  in- 
terior, of  Lha  body. 

tCoainlt    Ktogel,  B^rtm.  Klin.  Waehat^ehr.,  UTS    SS;    Barduhwor,  /Krf^  1877,  i 
iBMbOMUil,  Ibii/.f  3&3. 

}  Profcwar  RiDgar'i  sxphaAUoiEi  RBemi  ftt  present  the  mcut  protiabla.  It  in,  that  pitoekr- 
ptao  pM&lyMi  the  bcait  hj  oombiDing  with  the  motocales  of  the  oxcito-motor  ■pptnttni  And 
of  lb*  mofcuUr  tiMoo,  and  that  atropm*  diiplMM  tbo  pilDoftrpiao  aod  tharobj  iBbetitutM  iti 
oirn  MLion. 
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&U8.  Aa  in  the  experimonU  of  Uarnack  and  Meyer  asphyxia  io  this 
stAge  did  not  cause  rUo  of  pi-oasurc,  although  the  heart  «pp«arod  etiU 
to  retain  its  forco,  tbo  vasu-motor  ByHtoiu  iti  pi-obably  paralysed,  a  eo&> 
clasion  confirmod  by  the  later  experiments  of  Roichert  (loc.  cit.).  The 
pulse  still  continues  slow,  Although,  according  to  Hamack,  the  vagi  an 
completely  paralyzed. 

Respiration. — According  to  the  oxporimoata  of  Moral  and  M.  Doyoo 
{Compt.-Retid,  Soc.  Bioi.^  iv.,  1892),  pilocarpine  produces  a  dis»tinct  alow- 
Deae  of  the  respiration,  and  as  a  respiratory  fK)ison  is  the  untagomst  to 
atropine.* 

S^xunl  Organs. — Jahorandi  does  not  appear  to  have  any  power  over 
the  eexoal  organs,  except  the  prognant  womb.  Cases  of  abortion 
during  its  use  have  been  repoi-ted  by  M.  Mai^mann  (quoted  by  Larvand, 
La  Pilocarpine,  1883)  and  by  Suhanta  ( Wiener  Med.  Wochent,,  Na  18^ 
1878),  but  in  the  bands  of  other  obsonrore  the  drug  hae  appeared  to 
have  little,  if  any,  abortifftcient  influence,  and  M.  ITj-emaux  and  M. 
Chauteril  have  found  it  powerless  in  the  lower  antmaU  (quoted  by 
Larvand).  When,  however,  the  pregnant  female  is  at  her  full  term, 
the  drug  may  offoct  the  uterine  contractions,  as  Larvand  and  others 
have  noted  an  increase  of  the  pains,  or  even  n  precipitation  of  labor, 
both  in  women  and  in  the  lower  animals.  N  evert  he  less,  the  oxytocic 
powers  of  jaborandi  are  very  feeble.  (See  British  Medical  Journal^ 
1879,  ii.  509;  also  Wien.  Med.  Blatt,  1879,  ii.  1178,  1207.) 

Motor  System. — In  man,  muscular  tremblings  have  been  obwrvcd 
dtu*ing  tlic  action  of  jaborandi,  but  it  is  doubtful  whether  they  arc  due 
to  a  direct  action  of  the  remedy.  In  the  frog,  as  first  noticed  by  Hni^ 
rell  (Pharm.  Joum.  and  Trans.,  vi.  228),  small  doses  (3  mgrm.  of  pilo- 
carpine) produce  violent  convulsions  witb  heightened  reflex  activity, 
while  lai'gor  amounts  cause  complete  palsy.  According  to  Harnack 
Mad  Ueyer,  the  convulsions  are  due  to  spinal  stimulation,  and  the 
paralysis  partly  to  overwhelming  of  the  spinal  cootree,  and  ptirtly  to 
paralysis  of  the  muscles,  the  motor  nerves  themselves  not  being  af- 
fected. The  action  of  the  drug  upon  the  musculo- nervous  system  is 
entirely  subservient  to  its  other  effects. 

Eye. — When  applied  to  the  eye,  pilocarpine  produces  great  contrao- 
tion  of  the  pupil,  tension  of  the  accommodative  apparatus,  and  aa 
approximation  of  the  nearest  and  farthest  points  of  distinct  visioa 
(John  Tweedy,  Lancet,  1875,  i.  159  ;  C.  Scotti,  Berl.  Klin.  Woeheiu.,  187T, 
143;  Galozowaki  (Med.  Times  and  Gaz.,  1877,  il.  358).  Mr.  Twoedjr 
also  states  that  there  is  impairment  of  vision,  due  to  benumbing  of  tbo 
retina.  According  to  P.  Albortoni,  the  myosis  is  followed  by  a  modenito 
but  persistent  mydriasis,  and  is  not  pruveuted  by  previous  suction  of 
the  oculo-motor  nerve  or  of  the  upper  cervical  sympathetic  ganglion. 


1 


•  Dr.  n.  Dra««r  {Arth.  /.  E*j>*f.  Patl,.  «.  Pkarm.,  xxx.,  1801)  hu  aiparinMmUlljr  towoA 
that  pilgwrpin*  mvkedly  Incrauei  Uie  oxjgAs  is  tb«  tit  of  tbo  ■wltnmitig  bUdJer  of  xhm  ou^ 
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certainly  the  reatUt  of  a  peripheral  i 
tism  a  solution  of  one  part  of  a  pilu^'arptne 


uence.  Galozowski,  who 
It  in  fifty  parts  of  water, 
affirms  that  it  answers  us  well  as  a  solution  of  eserino  in  diseascB  of  Ibo 
aye,  aad  has  the  great  advantage  of  not  producing  irritation. 

TuERAPECTica. — Jabomndi  is  so  powerful  and  certain  in  its  diapho- 
retic action  that  it  has  already  taken  iiink  as  the  most  reliable  and  in- 
fluential of  the  remedies  of  its  class  ;  indeed,  so  great  is  ita  power  that 
It  has  widely  extended  the  use  of  diaphoretics.  It  is  doubtful  how 
far  ic  is  applicable  to  the  treatment  of  fevers,  although  the  decided 
lowering  of  the  tempemture  by  it  would  indicate  a  power  over  such 
bodily  conditions.  In  bilious  and  other  nwlariiit  fevers  it  is  probably  uf 
value,  but  sufficient  use  has  not  as  yet  been  made  of  it  to  determine  its 
exact  po%ver8  in  hastening  the  desired  remission.  In  typhoid  and  other 
asthenic  fevrrs  it  would  probably  do  much  injury.  In  dropsies  it  has 
been  widely  employed,  and  certainly  is  a  most  efficient  remedy.  It 
appears  to  bo  as  wife  in  asthenic  dropiies  as  in  any  other  remedy  com- 
parable wiih  it  in  power,  atthough  in  my  own  observation  a  free  jabo- 
randi  sweat  is  almost  as  exhausting  as  a  purging.  Groat  value  has  been 
ascribed  to  it  in  facilitating  the  removal  of  local  watery  effufionf,  such 
ae  occur  in  pUurisy^  etc.  Cases  of  pulf'wnic  adema  have  been  reported 
in  which  lives  scera  to  have  been  saved  by  its  omploymont.  In  urrnnia 
it  is  the  most  efficient  remedy  at  our  command.  In  acute  or  chronic 
Briffht'i  disease  it  is  of  great  value,  enfficing  ollon  in  the  one  case  to 
bring  about  convolosconco,  and  in  the  other  greatly  to  prolong  life  and 
make  it  comfortable.  The  swoata  may  bo  repented  daily,  bi-weekly, 
or  weekly,  according  to  the  circumstances  of  the  case.  In  subacute 
and  muxeufar  rheumatij^m  jnboj*andi  is  very  efficient.  I>r.  U.  V,  Hale 
i^Med.  News,  1892)  commends  highly  the  use  of  repealed  small  dosos 
of  pilocarpine  In  erysipelas. 

The  action  of  the  remedy  on  the  kidney  is  still  sub  judice.  Purjeaz 
(Dfuf^fA.  Arch.  f.  Klin.  Med.,  ivii.  533)  has  noted  one  case  in  which 
the  drug  seemed  to  produce  albuminuria,  but  the  occurrencQ  may  have 
been  accidental,  aud  there  is  clinical  CKperlenco  to  show  that  when  the 
I>ilocarpine  is  given  in  doaos  of  one-tenth  of  a  grain  throe  times  a  day, 
00  as  to  avoid  any  violent  action  upon  the  skin,  there  is  a  decided  in- 
crease of  the  urine.  In  a  c^HQ  of  my  own,  the  urine,  which  had  been 
absolutely  suppressed  for  Beventy-two  bounty  i*eappeared  immediately 
after  the  bj-podei-mic  Injection  of  one-twelfth  of  a  grain  of  pilocarpine 
nitrate.  The  case  of  Purjeae  and  the  occaeuonal  occurrence  of  strangury 
after  the  drug  (my  own  experience,  ulrto  Slumpf's,  Deutach.  Arch.,  xvi.) 
would  indicate  that  it  stimulates  the  urinary  organs,  and  that  some 
caution  must  he  exerciaed  in  its  employment  in  ibo  oai'liest  stages  of 
acute  tubular  nrphritis.  Frofeasor  Ringor  has  reported  several  caees  of 
unilateral  sweating  cured  by  the  use  of  full  doses  of  pilocarjiine  given 
hypodennically  {^London  Praet.,  xvii.  401),  and  it  has  been  used  with 
assorted  sucoeiM  in  alopecia.    It  has  booc  exteuaively  used  iu  diphtheria 
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aad  croup,  but  has  no  direct  influence  over  the  difieaso,  and  may  do 
harm  in  adynamic  conditions :  by  increafiing  the  glandular  eocrotion  of 
the  bronchial  tubes  it  may  aid  in  loosening  the  membranes. 

M.  Cheron  has  usod  the  nitrate  of  pilocarpine  hypodormically  with 
very  good  success  when  the  milk  is  becoming  scanty  in  nursing  women. 
The  doso  must  not  be  large  enough  to  produce  diaphoresis, — noi  mors 
than  one-twelfth  of  a  grain. 

Locally  applied  (half-ounce  of  the  leaves)  in  the  form  of  a  poulii 
jaborandi  may  sometimes  produce  local  sweating  only,  but  I  have 
very  marked  and  extraordinarily  prolonged  general  sweating  bo  cAused, 

Pilocarpine  is  used  by  auridt-i  both  locally  and  hypodcrmically  tn 
the  treatment  of  various  diseases  of  the  ear;  Metcalfe  (Therap.  Oii:^ 
1893)  believes  that  the  internal  uno  of  pilocarpine  gives  no  good  r*- 
suits,  but  that  a  solution  of  eight  grains  to  the  ounce  is  of  value  as  a 
local  application  in  chronic  tympanic  catarrhy  and  when  applied  to  ths 
external  auditory  meatus  in  dry  couditions  of  the  meatus  and  mem- 
brana  often  affords  I'olief. 

Adhinistbation. — The  d 080  of  jaborandi  ia  forty  grains  to  a  fluid- 
drachm.  The  fiuid  extract  (Rrtractum  Pilocarpi  Fluidnjn^  TJ.S.)  may 
be  used  in  dososof  half  a  di-achm  to  a  drachm.  Pilocarpine  is  superior 
to  jaborandi  in  the  certainty  of  tta  action,  and  in  being  loss  disagree- 
able, and  probably  lesa  apt  to  nauseate.  Weber,  Bardonhewor,  and 
Auschmaan  agree  that  0.3  of  a  grain  of  it  is  equal  to  seventy-fi 
grains  of  the  best  leaves;  but  this  is  probably  an  overestimate  of 
powera.  In  the  form  of  the  hydrochlorate  {Pilocarpinm  Hydrochhrat, 
IT.&.)  it  may  be  used  hypodermically  in  watery  solution,  the  dose  being 
from  one-eighth  to  ono-third  of  a  grain.  Dr.  Demme,  of  Borne,  gives 
to  uhildron  between  one  and  two  years  old  0.075  grain ;  between  two 
and  six,  0.1  to  0.15  grain;  between  six  and  twelve,  0.15  to  0.35  graia, 
and  finds  it  to  work  very  well  (^Med.  Times  and  Gai.,  1877,  ii.  63G). 
No  fatal  results  huvo  as  yet  b«en  reported,  although  Auschmnnn  has 
twice  seen  alarming  collapae  follow  moderate  dosos,  apparentiv  pro- 
duced  by  excessive  vomiting  (^Berl.  Klin.  Wocfun^chr,  1877,  p.  356).* 

Antagonism  with  Atropine. — In  Fobmary,  1875  {Brit  Med.  Jovrn.), 
Mr.  Langloy  called  attention  to  the  antagonism  existing  betwocn  jiUrch 
randi  and  belladonna.  When  the  heart  hoa  been  alowod  or  arrested 
by  jaborandi,  atropine  will  bring  the  rate  of  pulsation  almost  to  normal ; 
the  revorso  of  this  also  occurs,  provided  the  amount  of  atropine  pre- 
viously applied  has  not  boon  too  great  (Langky,  Joum.  Anat.,  x.  IM),^^ 
Upon  the  sweat-glands  the  two  drugs  have  also  antagonistic  powen^^H 
one  being  able  to  annul  the  action  of  the  other  (Luohsingor,  loc,  n/.)/^ 
The  same  is  true  in  regard  to  the  salivary  secretion  (Langley).  This 
antagonism  between  atropine  and  jaborandi  is  affirmed  by  H.  Larvand 

*  Id  k  cue  r*port«d  b^  FuhnDUD  <  Wim.  M«d.  WoeAmniA..  zU  IBM],  ooa-third  of . 
gnin  of  |iilixiBr[iiDa  tAkan  h^poJenDJCBlljr  omumiI  riolaiil  <lltt|thor«aU,  ulltnthti,  tachiymkt 
npUl  imftll  pull*,  djipnoe*,  oolUpia.     B«a  kbo  ftutt.  *i  Ufm.  Jiot,  dt  TJUmp^  i<r.  3^  t.  M. 
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to  oxtond  to  tho  intcatinoa  and  pupil.  lu  ticlladoima-poisoning  the  alka- 
loid has  been  used  witb  no  advantage  in  very  small  dose  (^Lancet, 
1876,  i.  S4G,),  but  in  a  case  in  which  ninu-teuths  of  a  grain  of  atropine 
had  been  taken,  nine  gnuns  of  pilocarpine  ore  said  to  have  been  in- 
jectod  bjrpodermically  in  betwoon  one  and  two  hours  with  aucccsp 
(Professor  Purjosz,  Pest.  Med.-Chtr.  Fresse,  1880).  Dr.  L.  Jubasa  re- 
ports {Klin.  Monatsbl.  /.  Augenheilk.,  xx.  86)  a  case  in  which  it  was 
eatiniated  that  about  one  and  a  half  grains  of  atropine  wero  taken, 
followed  in  half  an  hour  by  vomiting ;  four  and  a  half  grainu  of  pilo- 
carpine were  injected  in  about  seven  houra,  with  a  favorablo  r<wult. 
Dr.  Hofferts  reports  (^Wien.  Med.  Presse.,  1883,  xxiv.  1412)  a  case  in 
which  ecven  and  a  half  grains  of  extract  of  belladonna  were  ingested, 
and  nearly  two  grains  of  pilocarpine  given,  with  roeovory.  For  other 
eaeea  of  Uko  import,  see  Lanc^,  vol.  ii.,  1890;  also  Tfierap.  Gaz.,  1887. 

LIQUOR  AMMONTI  ACETATIS -SOLUTION  OP  AMMO- 
NIUM ACETATE.    U.S. 

Spirit  of  Mindererus  ia  prepared  by  sainrating  dilute  acotio  acid 
with  animnnium  carbonate,  and  RnnHequently  consifltut  of  a  solution  oC 
ammonium  acetate,  containing  an  much  of  free  cnrbonic  acid  aa  the 
water  will  absorb.  It  is  a  colorless  liquid,  and  should  have  no  odor, 
or  a  verj-  faint  odor  of  acetic  acid.  Any  B|)ecirnon  having  an  ammo- 
niacal  odor  should  be  rejected,  as  containing  an  objoctioiiuble  escesa  of 
ammonium  carbonate.  The  taste  is  disagreeable  and  saline.  Ah  the 
solution  upon  stamling  undergoes  decomposition  after  a  time,  it  should 
be  freshly  prepared  when  needed. 

Therapedtics. — Spirit  of  Windererua  appears  to  be  a  feeble  stiron- 
lant  diaphoretic.  Cullen  has  known  eight  ounces  of  it  to  be  taken  in 
a  very  short  time  without  inducing  any  effect;  yet  the  testimony  is 
very  strong  as  to  it«  having  some  value  in  disease,  and  in  adynamia 
fevers  it  may  be  employed  as  a  diaphoretic.  It  is,  however,  much  less 
efficient  than  the  sweet  spirit  of  nitre,  and  is  probably  to  most  persons 
more  disajjreeable  than  that  favorito  drug.  Special  value  has  been 
claimed  for  it  in  dysmenorrkcea,  and  oven  in  inenorrhagia ;  but  1  do  not 
believe  that  it  has  any  superiority  over  other  diaphoretics  in  tho  former 
affection,  and  its  being  of  any  use  in  the  latter  disease  seems  flimcry- 
phal.    The  dose  is  one  to  two  tablespoonfuls. 


SPimTUS   iBJTHBRIS  NITR05I— SPIRIT   OP   NITROUS 
ETHER.    U.S. 

Sinect  spirit  of  nitre  is  an  alcoholic  solution  of  ethyl  nitrite.  It  is 
soluble  in  all  proportions  in  water  and  alcohol,  and  has  a  neutral 
reaction,  is  a  volatile,  inflammable  liquid,  of  a  pale-yellow  color  in- 
clining slightly  to  green,  having  a  fragrant,  ethertial  u<lor,  fr&e  from 
pungency,  and  a  sharp,  burning  laato.  When  mixed  with  half  its  vol- 
ume of  official  solution  of  polat^sa  previously  diluted  with  on  eqnal 
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measure  of  didtillod  water,  it  assumos  a  yellow  color,  which  slig^tlj 
deepeiii*,  witlioiil  bocoiiiiiiju:  browu,  in  twelve  hourd.  A  |wrtioD  of  the 
Hptrit  ill  a  1<mI-IuI>u  liiilf  tillod  with  il,  ptuiiKcd  iuto  water  bcatud  to 
145*^  and  hdd  ihuro  unlit  it  bos  acquired  that  tomporatore,  wlU 
distinctly  oti  lliu  additiou  of  a  few  ttiaaU  pieces  of  ^latu.  Spirit  of 
niti-ouR  etbtsr  ha^  i\ni  ^}ac\^^i^  gravity  0.836  to  0.842,  and  eoutaiiiH  43 
per  cent,  of  iu  peculiar  ether.  It  should  not  be  long  kept,  sus  it  be- 
comes acid  by  age. 

Phtsiolooical  Action. — Undoubtodly  the  sweet  spirit  of  nitrs,  if 
taken  in  HU^cieut  amount,  acts  very  decidedly  upon  the  organiara.  Hr^ 
D,  R.  Brown  reports  {Pharm.  Joum.  Traiis.,  March,  1857)  iho  effecl 
of  the  inhalation  of  sweet  spirit  of  nitre.  The  first  symptoms  are  a 
bluish-piiriile,  livid  discoloration  of  the  lips  and  fingers,  and  a  {icculijur: 
pallor  o^  tlie  face.  These  increa^  the  face  assumeis  a  ghastly  look,  Lbtt 
oxtremilies  grow  cold,  and  the  pulse  becomes  very  weak  and  fVoquenl, 
but  the  breathing  remains  slow  and  regular;  muscular  weakness  is  ex- 
treme,  and  the  least  exertion  causes  hurried  respiration,  with  paiiii\U 
oppression  in  the  chest,  and  cardiac  distress.  Concision  of  mind  and 
giddiness  may  or  may  not  occur,  but  headache  always  comes  on  sooner 
or  later.  These  symptoms  are  very  similar  to  those  caused  by  toxio 
doses  of  other  nitrites,  and  it  is  most  probable  that  the  dnig  simply 
unites  the  physiological  effects  of  the  nitrites  in  general  with  thoso  of 
alcohol.  In  sufficient  amount  sweet  S{)irit  of  nitre  is  undoubtedly  ao 
active  poison.  Dr.  Chrietisou  reports  the  case  of  a  woman  whoso  doath 
was  attributed  to  it,  and  between  three  and  four  ounoea  killed  a  child 
three  years  old  in  twelve  hours,  the  symptoms  closely  resembling  tho«* ; 
of  alcoholic  poisoning  with  the  addition  of  vomiting  and  purging 
(Xance/,  1878,  ii.).  In  thernpuutie  doses  it  has  no  marked  action,  except 
in  increasing  the  secretion  of  the  skin  and  kidneys,  and  in  a  slight 
degree  Hlimulating  the  nervous  system.  In  children  it  isol^on  of  Tolu* 
as  an  antispasmodic. 

Therat'EUTics. — Sweet  spirit  of  nitre  is  one  of  the  most  popular  of 
the  diaphoretics.  As  it  exerts  a  stimulant  action,  it  is  useful  in  ady- 
namic rather  than  In  sthenic  fevers.  In  children  with  fever  offering  ner- 
vous symptoms,  such  as  starting,  jerkings,  etc..  it  is  especially  usef\il 
If  the  patient  be  kept  about  and  cool,  instead  of  being  warmly  covored 
in  bed,  spirit  of  nitrous  other  acts  aa  a  decided  diuretic;  but  it  is  not 
sufficiently  powerful  to  make  it  worthy  of  reliance  in  dropsy.  The  doao 
of  awoct  spirit  of  uiLro  is :  for  an  adult,  a  teaspoonful  to  a  tablespoon^ 
ful;  for  a  child  throe  years  old,  half  a  teaspooniUl.  If  a  diaphor«tio 
action  is  required,  very  minute  doses  should  be  exhibited  at  short  in- 
tervals. Thus,  for  a  child  a  year  old,  a  tea.si>oouful  should  be  put  in 
five  ounces  of  water,  and  a  tablespoonfUl  given  every  hour. 


Alcodol. — Ab  is  known  to  every  hard  drinker,  alcohol  when  taken 
In  excess,  and  especially  if  drunk  with  hot  water,  is  eliminated  by  \ht 
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skin,  and  often  causes  profUeo  Bwoating.  As  a  diaphoretic  it  is,  how- 
ever, used  in  medicine  for  only  one  purpose, — i.e.,  in  those  cases,  such, 
as  a  forming  "co/rf,"  ffu6acu^«  rheumatism,  and  suppressed  menstruation, 
when  a  singlo  profuse  sweating  is  desired.  ]n  these  cases  I  have  found 
the  following  plan  most  efficacious,  proWded  the  patient  have  not  de< 
cided  fever;  a  l>over's  powder  is  administered,  and  directly  after  this 
the  patient  goes  into  a  hot-wnter  or  vapor  bath,  or  else  does  what  ta 
known  in  common  parlance  as  "  soaking  bis  feel,"— i.e.,  takes  a  pedilu- 
vium.  The  proper  method  of  doing  the  former  of  those  act«  has  been 
sufficiently  described.  In  taking  a  foot-bath  the  patient  should  use  a 
tub  of  sutflcioTit  sixe  to  enable  bim  to  place  in  it  his  feet  and  legs  up  to 
the  knoes;  the  water  should  be  as  hot  as  can  be  borne,  and,  as  the  foct 
become  a  little  accustomed  to  the  temperature,  hotter  water  should  be 
added;  the  immersion  should  continue  fifteen  or  twenty  minutes;  dur- 
ing it,  the  patient,  being  in  his  night-clothes,  should  bo  well  wrapped 
up  in  blankets,  and  at  the  close  should  ho  so  transferred  to  the  bed  as 
not  to  gel  in  any  way  chilled.  After  he  has  got  to  bod,  and  has  been 
heavily  covered  with  bhinkets,  the  patient  should  drink  one  or  two 
tumblerfuls  of  a  verj-  hot  and  strong  Icraouado  containing  one,  two,  or 
three  tablespoon f\tl3  of  whisky  or  brandy. 

I  think  the  popular  belief  thiit  after  a  sweut  there  is  a  greater  lia- 
bility than  usual  to  take  cold  is  well  founded:  care  must,  therefore,  bo 
exercised  to  aroid  exposure.  Anointing  the  skin  with  oil  of  swoot 
almondA,  or  with  soma  other  oqually  blnnd  fat,  appears  to  havo  some 
power  of  preventing  the  dolotorious  effects  of  cold  after  sweating. 
More  effective,  however,  is  the  application  of  cold  to  the  surface  of 
the  body.  The  cold  plunge  and  the  cold  shower  which  usually  form 
the  last  rite  in  the  Turkish  bath  appear  to  be  what  enables  the  habituM 
to  go  out  at  once  into  the  weather  without  fear.  In  popular  language, 
the  cold  "shuts  the  pores;"  in  scientific  speech,  it  overcomes  the  ro- 
laxfttton  of  the  surface,  condensing  the  tissues  and  expelling  (ho  blood, 
and  so  stimulates  the  general  vaso-motor  nerve  apparatus  as  to  prevent 
the  groat  loss  of  heat  from  the  surface  which  would  otherwise  ocour 
in  a  cold  atmosphere. 


FAMILY  VL-EXPEOTORANTS. 


TuBfiB  are  medicinee  poBSeesed  of  the  power  of  modif^'tng  tbo 
tioDB  and  thereby  influencing  the  inflammatory  coudlUons  of  the  n- 
spiratory  mucooa  mombranes.  Thero  are  various,  and  even  opposing, 
methods  in  accordance  with  which  drugs  act  upon  the  pulmonary  fiiir> 
faces.  In  certain  states  of  the  latter,  as  in  the  fimt  Htagca  of  acate 
bronchitis,  the  irritation  of  the  part  is  loo  great  for  secrotion,  the  first 
stage  of  inflammation  being,  as  is  well  known,  connected  with  suspeo^ 
■ion  of  function  :  in  this  condition  the  so-called  sedative  expectorants  ai* 
indicated.  Theao  are  remedies  which  lower  arterial  action :  thoy  »r» 
all  nauseants,  and  the  increase  of  bronchial  secretion  by  them  is  anal 
gooB  to  that  which  they  produce  in  the  skin.  In  order  to  got  their  full 
effect,  they  must  be  given  in  nnusoating  doses ;  and  if  those  are  gradu- 
ally increased  until  emesis  is  induced,  the  fullest  therapeutic  influencs 
will  be  obtained.  There  are  other  drugs  which  may  be  termed  stimu- 
lating expectorants^  and  which  act  directly  upon  the  bronchial  mucous 
membrane,  some  of  them  perhaps  increasing  secretion,  but  moet  of 
thorn  rather  modifying  it,  and  some  of  them  oTcn  diminishing  it,  by 
toning  up  a  relaxed,  orer-secrcting  mucous  membrane.  Some  sab- 
stances  which  can  hardly  be  called  expectorants  are  norcrthcless  d»- 
All  in  bronchial  diseases:  thus,  gallic  acid  will  sometimes  lessen  tbo 
largo  quantities  of  mucus  secreted  in  bronchorrha?a ;  or,  when  the  macui 
is  tenacious  in  chronic  bronchitis,  alkalies  may  bo  of  service  by  rondcriug 
the  Booretions  less  viscitl,  and  thereby  facilitating  expectoration. 

In  many  cases  of  disease  occurring  in  the  very  young  and  in  tho 
very  old,  mucus  may  so  accumulate  in  the  lungs,  owing  to  the  inability 
of  tho  enfeebled  powers  to  force  it  up,  aa  seriously  to  ombarraas, 
even  fatally  compromit,  respiration.  Very  frequently,  in  acute  cases 
of  this  character,  such  as  the  sufocative  catarrh  of  infants,  mocbanica] 
emetlos  are  of  the  greatest  service;  but  in  chronic  cases  thoy  ioduoa  so 
niuoh  diaturbance  of  digestion  as  to  render  their  use  dangorDu:*.  and 
alcohol,  ammonium  carboniite,  oil  of  garlic  or  of  turpeatine.  and  other 
drugs  capable  of  increasing  the  bronchial  muscular  power  or  aotivity, 
bare  t^  be  relied  upon. 

Again,  in  certain  conditions  of  the  lungs,  especially  in  chronic  «• 
tarrhal  pneumonia,  iodine  and  other  alteratives  are  of  groat  value  in 
fhcilitating  the  absorption  of  exuded  materials;  yet  those  remedies  can 
hanlb*  be  called  expcciomnts.  It  may  be  affirmed  that  tiie  value  of 
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true  expoctoraota  in  pneumonia  of  any  variety  is  oxceedingly  prob- 
lematic, and,  except  it  be  the  ammonium  chloriile,  tbey  far  more  often 
do  harm  in  the  chronic  pucuinociiau  by  deran^ng  digestion  than  they 
do  good  by  influencing  the  lung-tiiwue. 

There  are  eeveral  Bnbstances,  chief  among  them  being  morphine, 
hyoBCyamtia,  chloroform,  and  hydrocyanic  acid,  which  have  the  power 
of  allaying  congh  and  loseening  irritation  by  an  anodyne  action.  In 
r«^ard  to  morphine,  its  property  of  checking  secretion  should  be  borne 
in  mind,  but  abould  not  prevent  ita  use.  These  narcotics  are  eapocially 
useful  when  the  cough  is  disproportionate  to  the  amount  of  inflam- 
mation. When  large  quantities  of  mucus  are  being  socroted  in  debili- 
tated subjects,  their  use  requires  great  caution,  for  fear  of  benumbing 
the  nerves  or  nerve-centres  and  thereby  increasing  the  danger  of  an 
accumulation  of  phlegm  in  the  lunge. 

Among  the  respiratory  narcotics  may  be  considered  Pyeidin,*  one 
of  the  principles  found  in  tobacco-smoke.  Led  by  the  relief  sometimoa 
afforded  in  asthma  by  the  smoking  of  cigarettes,  M.  Germain  Sdo 
(^7%ereip.  Oaz.,  1885)  made  a  series  of  clinical  studies  which  seem  to 
show  that  pyridiu  is  of  great  service  in  asthrnatic  complaints.  It  19 
A  colorltfstj,  peculiar-«mtilling  fluid,  cattily  soluble  in  water,  boiling  at 
106.5°  C,  on  cJcpuHure  to  the  atr  absorbing  wator,  and  lliea  boiling  at 
a  luwer  temperature.  De  Reiizi  stat«a  that  (Aiu.  CUn.  e  Urap.,  Napoli, 
1887)  it  decreases  the  pulse-rate  and  increases  the  systolic  force  and 
the  bluud-|>rossure.  lie  even  commends  it  in  angina  pectoris  as  having 
a  superiority  over  digitaliit  and  acting  more  quickly,  and  not  accumu- 
lating. His  {Arch.  /.  Path.  u.  Pharm.,  jcxii.)  affirms  that  it  is  changed  la 
the  body  into  methyl-pyridyl  ammonium  hydroxide,  but  Oochsuor  de 
Coninck  {Med.  Chronicle,  May,  1888)  asserts  that  ho  has  found  il 
unchanged  in  the  urine,  the  saliva,  and  the  breath.  In  using  it  a 
fluidracbm  in  evaporated  in  a  amatl  closed  chamber,  and  the  patient 
allowed  to  breathe  the  air  for  from  twenty  to  thirty  minutes,  the 
proceaa  being  repeated  three  tiraea  a  day.  According  to  the  experi- 
ments of  Siiva  (Lond.  Med.  Jicc.,  Fob.  5,  1SS7),  the  inhalations  of 
pyridin  have  the  effect  of  diminishing  the  quantity  of  air  respired  in 
a  fixod  period,  and  of  always  causing  abundant  salivation,  with  oorysa 
and  general  excitement. 

Expectorants  may  be  arranged  under  two  heads, — the  nauaeant  or 
sedative  expectorants  and  the  stimulating  expectorants;  and  the  gen- 
eral proposition  may  be  laid  down  that  expectorants  of  the  first  class 

*  Pjridia  tfl  ID  fall  dos*  a  riolenC  poima,  prodnoing  ajKootit  Bad  g«n«r«l  phrml^ais,  dikth 
from  fftUare  of  tlia  nspiratlon,  with  mu'ked  fkll  or  Ilia  tvinpttrfttura.  It  appntri  to  to  wtt  upoa 
tfao  blood  tiMlf  u  to  form  mtthamoglobln,  «ad  to  b«  »  pftraljunt  to  tb*  motor  ii*rTH  mi 
aito  tn  tba  motor  ovntrai.  Pur  rttsouiBlon  oT  jp^nonl  phyBfologicAl  actiou,  bm  Belni,  FirwA«w'« 
Archiw,  oulL,  IftH;  al»  WsrtbeliiiBr  &ad  Ucjer,  Ar<k,  d.  Phyiiof.  Horn„  il.,  1890;  tiM 
Fnenkcl,  ZeiUek.  Klin.  Med.,  1S90.  Il  boa  been  prapoiftd  w  &  pr»atict,l  Bntiffrttid  Kg<ffit, 
bntt  OD  MMonot  of  Its  to&dfln«j  to  distnrit  tbe  blood,  it  Mama  to  be  »  nerj  duigorotia  rMuedj 
(DrwhFeld,  Mad.  Ckntn.,  188S,  mad  Lftflvar,  JoJtiu  Bophitu  Hotp.  Stp.^  1890). 
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are  to  be  used  in  the  first  stages  of  acuto  brnnchitiB,  while  expectonuita 
of  tbo  second  clasa  are  to  be  employed  in  tbo  adc^noed  stae^es  or  in  the 
chrouic  TariotioB  of  the  difleaso.  Aa  theee  diseased  oOMditions  gradu- 
ally merge  into  one  anollior,  so  must  the  prac-titioQcr  baluai-e  iLc  io- 
gredionte  of  his  expectomnt  mixtures,  adapting  thoir  rclaiioos  to  tlt« 
individual  case. 

The  prosent  soems  a  fitting  place  to  say  what  is  nocossary  in  regard 
to  the  use  of  drugs  by  atomization.  In  this  method  of  ttdminbtrauoii, 
a  solution  of  the  inedii-toe  employed  is  broken  op  by  a  mcehaDical  eou- 
(rivance  into  a  fine  spray  and  projected  into  the  back  of  the  uioulb. 
There  can  be  no  doubt  that  when  the  operation  is  properly  performed 
the  spray  reaches  even  the  finest  ramifications  of  the  pulmonary 
bronchi.  A  discussion  of  this  is  at  present  scarcely  ncoessary.  Any 
reader  having  doubt  upon  the  subject  will  find  the  evidence  in  the 
work  of  Br.  J.  Solis  Cohen  {Inhalation :  iU  Thcrapeutiea  and  Pfadkt, 
PliUa.,  1867). 

The  following  rules  should  bo  attended  to,  to  secura  buccosaftii 
reaulta: 

1.  Use  the  steam  atomizers:  all  other  forms  of  apparatus  ffn 
irregular  or  too  feeble  currents,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomizing  tubes  are  sharp  and  cleob, 
—not  foul,  cracked,  or  with  their  edges  wom- 

3.  See  that  the  steam  is  generated  equably  and  with  sufQcient  foroe, 
and  that  the  solution  used  is  free  fVom  all  solid  particles,  and,  onleiB 
otherwise  ordered,  about  the  tomporaturo  of  the  body. 

4.  Never  allow  inhalations  when  the  patient  is  oxcitod,  directly  after 
eating,  or  immediately  after  exercise,  unless  especial  circumstances,  u 
In  hiemoptysis,  dcman4l  haste. 

&.  Have  the  glass  mouth -spec- ti  I  um  inserted  well  into  the  mouth,  am 
the  line  of  its  axis  and  of  the  propulsion  of  the  spray  coincident  with 
that  of  the  month. 

6.  When  the  pharynx,  or  even  the  lar}*nx  only,  is  to  bo  rcaohod,  thfl 
operation  is  very  simple,  and  respiration  should  be  natural;  but  when 
it  is  desired  to  make  applications  to  the  ultimate  bronchi,  the  ruspin- 
lions  should  be  regular,  slow,  and  as  deep  and  tall  as  possiblo,  tho  longs 
being  woU  emptied  at  expiration. 

7.  Do  not  protract  tho  sitting  until  the  patient  is  fatigued.  Fiv9 
minutes  is  generally  long  enough  to  commonco  with.  In  bomioptysis, 
UiIb  role  may  sometimos  be  departed  from  with  advantage. 

8.  Let  the  patient  giro  hia  whole  attention  to  the  matter  in  hand. 

9.  In  chronic  disease,  one,  two,  or  three  inhalations  a  day  are  usually 
sufficient.  In  acute  disease,  they  may  be  required  much  more  oflco, 
as  every  hour  in  diphtheria. 

10.  l^over  use  atomization  for  the  purpose  of  general  medication:  it 
is  simply  a  method  of  applying  substances  locally  to  the  respiratory 
organs. 
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The  subHtances  used  by  atomization  may  bo  conveniently  arranged 
as  foIIowB:* 


I 

I 
I 


I 

I 
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BiLOKNTB. — The  only  diluent  of  any  value  w  warm  water.  In  acutely 
in/tamed  conditions  of  the  mucous  membrane^  the  very  frequent  appli- 
cation of  water  at  about  the  temperature  of  90**  F.  will  often  afford 
marked  relief,  especially  in  laryngitis. 

AsTRiNOENTii. — ^Thcse  are  employed  to  arroHt  excesHive  aecrotion  or 
hemorrhage.  In  their  ane,  it  must  always  bo  rcmomborod  that  they 
are  more  or  less  irritant,  and  that  whilo  some  persons  bear  them  very 
well,  in  others  they  produce  very  harmful  irritation ;  also,  that  tho 
idiosyncraaioB  of  pationta  vary,  so  that  whilo  one  person  will  best  boar  a 
certain  one  of  tho  astringeuts,  a  second  may  be  lo&s  irritated  by  another 
drag.  The  rulo  is  to  try  caroAilly  until  the  pulmonary  idiosyncrasies 
arc  known.  In  cases  of  excessive  bronchial  scerttion,  any  in-JlatioD 
Bufficiontly  severe  to  give  orij^n  to  tightness  in  the  chest,  or  to  much 
coagbiog,  calla  for  the  withdrawal  of  the  modicino.  In  ha:moplyais,  a 
greater  risk  can  be  judiciously  assumed.  Tho  astringent  substanoea 
employed  in  this  way  are :  First,  tannto  add,  one  to  twenty  grains  to 
the  fluidouuce  of  water.  I  have  not  used  this;  but  it  is  said  to  be  well 
adapted  to  cases  of  free  secretion.  Second,  alum,  varying  in  strength 
atom  a  solution  of  five  grains  to  the  ounce  to  a  saturated  solution.  This 
I  have  usod  with  great  satisfaction.  In  haemoptysis,  only  tho  strongest 
preparation  is  of  avail ;  tu  bronchorrfusa,  a  weak  solution  should  bo 
employed  at  first,  and  the  strength  increased  pro  re  nata.  Ono  advan* 
tage  this  drug  has  over  tannic  acid  is  its  compatibility  with  the  bu1< 
pbato  of  morphine,  which  should  always  be  added  to  its  solution  when 
any  tendency  to  irritation  exists.  In  chronic  bronchitis  with  excessive 
expectoration,  I  have  seen  alum  produce  most  gratifying  rosulta. 
Third,  preparations  of  iron .-  of  '.heae  the  solution  of  the  porchlorido 
has  been  used  in  Great  Britain  and  on  the  Continent ;  but  Monsel's 
aolution  (^Liquor  Ferri  Subsulpfiafis)  is  much  preferable,  as  oven  more 
powerfully  styptic  and  less  irritating.  Ten  drop  of  the  solution  may 
be  added  to  the  fluidounce  of  wator  and  be  used  for  the  trial  dose.  If 
the  lungs  will  bear  it,  and  necessity  exists  for  a  stronger  solution,  the 
strength  may  he  careftilly  increased  up  to  half  a  fluidrachm  to  the 
ounce.  Lead  acetate  is  at  once  astringent  and  sedative.  It  has  been 
recommended  by  Beigel  and  by  Fieber  in  the  advanced  stages  of  acute 
catarrhs,  in  the  proportion  of  three  to  ten  grains  to  the  fluidounuo. 

•  AtUntioo  hta  bwn  aaXM  ta  tb«  islulaiion  of  friih,  almoat  oaMtot  npon  of  morlutA 
of  smnonift.  Bj  mcui*  of  »  ivrj  simple  app&r»tus,  «lr  loulod  with  mariatio  »c1d  t^kit  U 
dfmn  tt  (Mb  ioiptrmtiOD  tbroagb  &  weak  water  of  unmooU,  and  of  courae  raaAhw  tb«  lung 
nttinled  with  tbe  *»paraof  the  i>iiirtat«.  Dr.  Labormfto  {Brii.and  For.  Med.-UKtr.  i?n>.,  1$7<, 
L  519)  i&nu  tbU  be  bw  otnploycd  Ifaii  with  th«  bnppiott  retolU  in  on*  hundred  nod  two 
I  of  framular  tort  t\rw»l,  ekranie  bronekUui,  awlkmn,  lahaoping-ev^k^  Mid  ersD  anyiiia 
rit  I    Meet  dnisgl«U>  t  bolleiro,  koop  the  inbftlen. 
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Nabcotics. — ^When  there  is  groat  laryngeal  or  even  bronchial  irrit*- 
tion,  especially  in  the  laryngitis  of  advanced  phthisis,  half  a  grain  of 
morphine,  or  a  drachm  of  tincture  of  byoscyamus,  will  oflen  afford  vciy 
great  relief.  It  must  not  he  foi^ott«n  that  the  constitutional  effbct  of 
the  narcotic  may  be  produced  in  this  way, 

Solvents. — Ab  ib  well  known,  in  certain  reapiratory  aflbctiona  it  in 
very  important  to  gel  rid  of  a  false  membrane,  or  exudation,  which 
appears  upon  the  mucous  surfaces.  Some  substances  seem  to  exert  at 
least  a  degree  of  solvent  power  upon  this  matorial.  Of  those,  lim^ 
water  appears  to  be  the  most  elToctivo  and  the  least  irritant.  It  should 
be  used  pure.  (See  article  on  LtMK  (post) ;  also  consult  Moiga  and 
Popper,  Diseases  of  Children,  Pbila.,  1874,  p.  680.) 

ALTKEATiVEa. — In  chronic  bronchitis,  and  even  in  chronic  eatarrhat 
pneumonia,  or  phthisis,  balaamic  vapors  have  long  been  used,  but  atomi* 
satioD  is  not  necessary  in  their  application.  Ammonium  chloritU  ra»T, 
however,  be  so  applied:  in  chronic  bronchial  catarrh  it  is  sometimes 
advantageous,  and  in  acute  laryngitis  inhalations  of  a  warm  saturated 
solution  of  it  are  oflen  very  UBcful.  In  chronic  laryngitis,  silver  nitnt« 
may  be  exhibited  by  atomlzation,  but  it  is,  I  think,  much  better  to 
apply  it  directly  by  means  of  the  laryngoscope  and  the  brush  or  pro- 
bang.  In  cases  of  fetid  expectoration,  carbolic  acid  in  weak  aolatioD 
(gtU  i-ii  to  fji)  may  be  used  as  an  antiseptic  and  alterant. 

NAUSEATING  EXPECTORANTa 

The  three  nauseating  cxpectoranta  are  ipecacuanha,  tartar  emetic, 
and  lobelia.  As  these  substances  are  sufficiently  discuasod  elsewhera  ia 
this  work,  it  remains  only  to  say  a  fbw  words  in  regard  to  their  oom* 
parntive  use  as  expectorants. 

Lobelia  is  naed  only  when  the  inflammatory  action  is  compUoated 
with  a  tendency  to  spasm  of  the  bronchial  muscles.  It  is  too  power. 
ffiWy  depressant  to  be  given  to  children  with  safety.  The  best  expec- 
torant preparation  is  the  tincture  (Tinctura  Zcbelia,  U.S.).  The  wdt- 
nary  expectorant  dose  of  this  is  twenty  to  thirty  drops,  usually  given 
in  combination  every  three  hours.  When  a  very  decided  impression  is 
desired,  as  in  some  cases  of  asthma,  one  fluidrachm  may  be  exhibited 
every  two  hours  until  vomiting  is  produced  or  relief  obtained.  Under 
these  circumstances,  the  patient  should  be  closely  watched,  as  lobelia 
in  these  large  doses  sometimes  causes  very  alArming  symptoms. 

TpEOACt'ANnA  is  the  safest  and  most  used,  although  perhaps  the 
least  powerful,  of  nil  Iho  nauseating  expectorants.  It  is  the  only  ow 
that  should  be  given  freely  to  children.     In  the  early  stages  of  all  acuta 
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inflammfttory  coadittODB  of  the  respiratory  mucous  membranos  it  is  of 
groat  service.  The  preparation  moat  generally  used  in  acute  bronchitis 
18  the  syrup,  the  dose  of  which  is  from  twenty  drops  to  a  teaspoonful 
every  two,  throo,  or  four  hours,  according  to  the  exigencies  of  the  case. 
Any  of  the  other  liquid  preparations  of  ipecacuanha  may  be  employed 
in  a  corresponding  dose.  The  troches  of  ipecac  (Trochisci  Ipecacuanha, 
U.S.)  each  contain  about  one-quartor  of  a  grain  of  ipecac,  and  may  bo 
employed  in  catarrhal  complainta.  The  troches  of  morphine  and  ipecan 
(ZVocAi'ftn  MorphincB  et  Iyecacuanh(E,  U.S.)  contain  each  the  fortieth 
of  a  grain  of  sulphate  of  morphine  and  the  twelfth  of  a  grain  of  ipecac,* 
and  may  bo  used  when  an  anodjiie  effect  is  desirable. 

Tahtar  Emetic  is  much  more  powerful  than  ipecacuanha  as  a  eeda- 
tiro  and  nansoant,  and  must  be  used  with  moro  caro.  It  is  the  most 
efficient  of  all  the  eedalivo  oxpoctoranta,  and  atfords  in  cases  of  urgency 
a  very  efficacious,  allhoiigh  a  very  disagrocablo,  method  of  putting  an 
end  to  an  attack  of  acute  bronchitis.  I  have  tcnown  of  a  public  speaker, 
who  had  risen  in  the  morning  completely  overwhelmed  with  bronchitis, 
enabled  to  deliver  his  evening  speech  by  the  judicious  use  of  tartar 
emetic.  To  effect  this  rapid  relief,  ono-twolfth  of  a  grain  of  tartar 
omotio  should  bo  taken  every  ton  or  fifteen  minutes  until  it  induces 
profUso  vomiting.  After  tho  nausea  is  past,  the  system  may  bo  tonod 
up  for  exertion  by  a  lunch  of  alo  and  oysters.  Tartar  emetic  is  a 
powerful  remedy,  and  la  especially  injurious  to  young  children,  in  whom 
it  is  very  apt  to  induce  collapse.  It  is  therefore  contra-indicated  by 
infancy,  as  it  also  is  by  the  existence  of  gastro-intostinal  inflammotion. 
The  dose  as  an  expectorant  is  from  one-twelfth  to  one-quarter  of  a  grain, 
repeated  according  to  circumstances. 

GBIKDBLIA.    U.S. 

This  is  the  leaves  and  flowering  tops  of  Griodclia  robusta  and  of 
Grindelia  aquarrosa,  plants  Inhabiting  tho  extreme  western  portions 
of  North  Amcrioi.  In  commerce  the  whole  herb,  including  the  stems, 
roots,  and  floral  headt),  is  emptuyed.  The  taste  is  warmish.  [>ecnliar, 
and  verj'  persisteul.  It  has  been  atlirniod  by  Br.  Hademacher  to  con- 
tain an  oil,  a  resin,  and  a  crystalline  alkaloid,  but  fVirther  chemical 
investigation  of  it  is  urgently  required.  When  taken  internally  in 
sufficient  dose  it  is  said  to  produce  a  sense  of  warmth  in  the  stomach, 
owing  to  its  local  stimulunL  luflueuce. 

Wo  oro  indebted  to  Dr.  Buffington  and  Dr.  V.  B.  Dobroklowski  for 
what  knowledge  we  have  of  the  physiological  action  of  Grindelia. 
Unfortunately,  their  results  are  known  only  through  abslracta.  (See 
Centralbl.f.  Med.  Wissens,  xxiii.,  1885;  Amer.Joum.  Med.  Sei.,  Jan.  18, 
1886 ;  Lond.  Med.  Rec.,  March,  188G.)  Tho  di-ug  appears  to  have  very 
feeble  toxic  powers,  three  drachms  of  the  fluid  extract  being  required 
ft     to  kill  rabbits.    So  far  aa  the  nervous  system  is  conoemed,  according 
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to  Dr.  Baffln^on,  grindelia  firat  paralyzos  the  peripheral  nerves  ot 
sation,  next  the  Bcnsory  aide  of  the  apiiial  cord,  aod  finally  involTM 
the  motor  nerre-tninkH  and  the  motor  side  of  the  cord.  The  occarreno* 
of  narcoRii  with  dilated  pupils  indicates  tliat  there  is  also  an  influence 
exortod  ujion  the  cerebrum.  In  warm-blooded  animala,  according  to 
the  same  investigator,  there  is  slowing  of  tho  action  of  the  he&rt  by 
stimulation  of  the  inhibitory  apparatuH,  and  elevation  of  tho  blood- 
prcBHuro  by  stimulation  of  the  vaso-motor  centre.  Tho  results  achiorad 
by  Dobroklowski  do  not  seem  altogether  to  accord  with  Ihefle  statemrata, 
us  he  found  that  both  small  aud  lar^c,  but  not  tojxic,  doses,  iocroaaed 
the  pulse-mtc  as  well  aa  tho  arterial  tension :  allcr  toxic  doses  bolh 
puUo-roto  and  arterial  tension  fell,  the  heart  being  finally  arreeted  in 
diastole.  These  phenomena  were  not  affbctcd  by  isolation  of  the  heart 
from  the  ncrvotiB  system  by  the  previous  use  of  atropine  or  by  vaso- 
motor piindysis  through  division  of  the  spinal  cord,  and  the  isolated 
frog's  hoiirt  was  arrested  by  the  drug.  Dr.  Dobroklowski  Airther  foiuid 
that  the  drug  acts  upon  the  motor  nerves  and  the  muscles. 

Trbbapeutics. — Grindelia  has  not  been  employed  for  its  effect  npoD 
the  circulation,  and  in  the  dosoa  usod  in  medicine  it  appears  to  exert  no 
distinct  influence  upon  the  heart  or  arteries.  It  has  boon  largely  tised, 
often  with  alleged  excellent  results^  in  asthma^  and  in  bronchitis,  aasooi- 
ated  with  a  tendency  to  bronchial  spasm.  It  Is  probable  that  in  theso 
coses  it  not  only  has  a  relaxing  inflnence,  but  also  stimol&tes  the  mucous 
mombraDO,  and  even  in  chronic  bronchitis,  especially  of  the  aged,  it  is 
said  to  do  good.  It  has  also  been  employed  in  whooping-^ough.  Its 
acUre  principles  aro  probably  excreted  by  the  kidneys:  hence  after 
Urge  dosos  there  are  somotimos  evidences  of  renal  irritattoo,  and  in 
chronic  catarrh  of  the  bladder  good  has  boon  effected  by  its  stimuhinl 
inQuonce  upon  tho  mucous  mombrane  of  the  viscus.  It  has  also  boon 
employed  as  a  local  application,  with  alleged  good  results,  in  vaginitis^ 
applied  either  in  the  form  of  &  poultice  or  in  solution.  The  only  prvpa- 
fation  for  internal  use  is  tho  JIuid  extract  {Extractum  Grindelia  Fluidujn\ 
of  which  the  dose  is  twenty  to  sixty  minims.  The  Aimes  of  burning 
grindelia  are  also  sometimes  inhaled  with  alleged  relief  by  asthmatioa. 
The  plant  should  be  steeped  in  a  solution  of  nitre,  dried,  and  burnt 
upon  a  plate,  or  may  be  smoked  in  cigarettes  or  in  a  pipe. 


STBrULATINQ  EXPECTORANTS. 
AMMONn   CHLORIDUM— AMMONIUM  CHLORIDH.    U.a 

Ammonium  Chloride,  Muriate  of  Ammonia,  or  Sal  Ammoniac,  Is  pre- 
pared by  heating  with  sodium  chloride  the  ammonium  sulphate,  which 
is  oblniuod  from  gas-liquor  by  tho  addition  of  sulphuric  acid.  Oas- 
UfVQr  is  a  water  which  has  boon  used  to  wash  ordinary  burning-gas^ 
and  contaius  largely  of  ammonium  carbonate,  hydrooyanate,  hydrosuI> 
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pbate,  and  eulpbute.  Ammonium  sulphate  w  not  it«elf  employed  as  a 
niedtciue,  but  Ih  offieiul,  betiaiiBe  the  other  preparations  of  ammonia 
are  madu  from  It. 

Hurial«  of  ummouia  is  a  Tfhite,  translucont,  fibrous,  and  tough  salt, 
&ue  troui  odor,  but  having  n  ftbarp,  flalii]o  taste.  It  occurs  iu  largo 
concavo-L-onvex  plates,  disoolvcs  in  thrco  parts  of  ootd  and  in  one  pari 
of  builing  water,  and  at  a  rod  boat  Hublimes  without  decomposition. 

Physiolouzcaj.  Action. — When  applied  in  a  solid  form,  or  in  a  coa- 
ceutratod  solution,  ammonium  chloride  acts  as  an  irritant  upon  raw 
surfaces  and  upon  mucous  membranes.  This  influence  eeems,  bow- 
ever,  not  to  be  sufficiently  powerful  to  enable  the  drug  in  any  dose  to 
produce  lethal  poisoning :  at  least,  Oesterten  {JJeilmittellehrc,  TQbingen, 
1851)  states  that  one  of  his  patients  took  two  ounces  of  the  ^It  with- 
out suffering  any  moro  scroi-o  results  than  oolioky  pains  uud  some 
diarrhooa. 

If  some  of  the  older  ciporimontera  are  to  be  credited,  ita  influence 
upon  the  lower  animals  is  moro  powerful.  In  the  experiments  of  Dr. 
Smith  (quoted  by  Stillo),  two  drachins  of  the  salt  applied  to  tho 
wounded  thigh  of  a  dog  caused  death  In  from  twelve  to  thirty-eix 
hours,  and,  according  to  Orflla,  the  same  quantity  dissolved  in  two 
ounces  of  water  and  introduced  into  the  stomach  of  a  dog  caused  vio- 
lent convulsions,  with  great  tetanic  rigidity,  and  Anally  death.  Arnold 
(Wibmer,  Die  Wirkungen  der  Arsneien  und  Gtj'te,  Munich,  1831,  Bd.  i.  p. 
143)  found  that  thiTLy  grains  wUi  kill  a  rabbit  in  leu  minutes.  On 
the  other  hand,  in  the  more  recent  studies  of  Dr.  Kubuteau  (L' Union 
Medicate,  1871,  p.  330),  half  a  drachm  injected  into  the  veins  of  a  mod- 
erate-sized dog  had  no  apparent  efToct,  while  one  drachm  only  produced 
muscular  weakness,  deepening  into  tomporar)'  paralysis  of  the  hind 
legs,  vomiting  without  diarrhma,  and  general  prostration  for  four  or 
five  hours. 

The  chief  interest  of  the  clinician  in  the  physiological  action  of 
muriate  of  ammonia  centres  in  its  effects  when  given  continuously  for 
some  time.  The  older  writers  upon  the  subject  assert  that  its  influence 
on  the  heart  is  a  sedative  one,  but  that  it  increaaea  the  capillary  circu- 
lation (3and6lin,  Heilmitteliehre,  Band  i.  p.  160,  Berlin,  1853).  This 
opioiOD  appears  to  me  to  be  founded  chiefly  upon  speculation  and  in- 
ference, and  not  to  have  any  sufflciont  basis.  Whatever  may  bo  the 
action  of  very  large  amounts,  I  have  never  been  able  to  perceive  that 
muriate  of  ammonia  given  in  ordinary  doses  has  any  decided  influ- 
ence upon  tho  circulation.  According  to  Sandelin  and  other  authori- 
ties, the  drug  when  given  freoly  and  continuously  produces  a  profound 
impression  upon  the  blood  itself,  lessening  its  plasticity  and  impairing 
ita  constitution.  One  case  of  profound  and  otherwise  inexplicable 
prostration  and  typhoid  condition,  which  occurred  in  a  patient  who  was 
taking  nearly  a  half-ounce  of  muriat«  of  ammonia  per  diem,  has  come 
under  my  own  notice ;  and  Dr.  Isham  reports  (Mei,  I^ews,  il.  455)  a 
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oase  in  which  an  eruption  of  bloody  blebe,  wilh  luenuitiirim,  bemor- 
rhages  from  mucoas  membraneB,  and  great  proetration,  was  apparentlj 
prodaoed  by  the  prolonged  u»©  of  the  salt.  The  elaborate  analyae^  of 
P.  W.  Backer  {Beitr&^e  Jwr  Seilkunde,  Bd.  ii.  p.  170,  Crofeld.  1&49!, 
although  somewhat  discordant,  indicate  that  sal  ammoniac  dooa  iia- 
poveriflh  the  blood,  since  in  eomo  instances  thoro  was  a  decided  decroase 
iu  the  solids.  Arnold  [loc.  cit.)  also  noticdl  that  in  doga  poisonod  with 
muriate  of  ammonia  the  blood  contained  lesa  than  tho  normal  per- 
coitAgo  of  Holida.  In  accord  with  this  reputod  action  on  tho  blood  ii 
tho  effect  of  tho  drug  upoa  tho  imnary  eocretion.  In  a  very  elaboniie 
serios  of  experiments,  Bocker  (toe.  cit,  p.  158)  fonnd  that,  given  to  » 
hcaUhy  man,  sal  ammoniac  increased  very  notably  all  tho  aoUds  of  tho 
urine,  except  tho  uric  acid,  which  was  very  slightly  diminiahcd;  aad 
Bubutoau,  in  nn  investigation  in  which,  by  identity  of  diet,  etc^  all 
Boui'cos  of  fallacy  were  as  far  as  pofisiblo  ezcladed,  found  that  the  ex- 
cretion of  urea  was  very  decidedly  increased. 

The  opioioa  has  long  prevailed  that  tho  muriate  of  ammonia  espo- 
cially  affects  the  mucous  membranes,  and  Booker  believes  that  in  then 
it  hastens  very  greatly  the  nutritive  changes  and  tho  exfoliation  of 
epithelium.  Clinical  experience  has^  1  think,  domonstratod  that  tba 
drug  does  act  especially  upon  the  mucous  membranes ;  although  it  is 
very  difficult  to  bring  forward  any  definite  tangible  proof  of  this. 

The  muriate  of  ammonia,  when  ingested,  probably  enters  into  sU 
the  excretions,  since  Itabuteuu  (^L'Vnion  Med.,  t.  xii.  p.  329,  1871)  hw 
found  it  in  the  saliva.  Tho  earne  obsen'er  has  ahown  that  the  ohl«f 
elimination  takes  place  through  the  kidneys,  since  he  found  in  tii« 
urine  almost  alt  of  the  salt  that  had  been  taken. 

TuERAPEL'Tics. — In  the  last  century  chloride  of  ammonium  was 
very  extensively  used  in  intermittent  fever ;  but  at  present  the  salt 
rarely  or  never  employed,  although  Aran  {Bulletin  ITiirap.,  t.  xii. 
344)  has  attempted  to  revive  the  practice,  and  asserts  that  he  baa 
very  good  effects  resulting  from  it, — In  thirteen  cases  of  intermit 
fever  curing,  by  the  exhibition  of  two  drachma  a  day,  seven  at  om 
four  after  the  second  paroxysm,  one  after  the  tbinl,  and  one  after  the 
fourth.  The  chief  present  use  of  the  muriate  of  ammonia  is  as  a 
remedy  in  acute  and  in  chronic  broTichiOs :  in  the  first  variety  of  Uw 
disease  the  drug  should  not  be  exhibited  in  the  first  stages ;  bat  afUr 
active  inflammatory  action  boa  been  subdued  by  the  sedative  expecto- 
rants, it  is  very  u8of\iI.  It  is  very  largely  employed  in  the  catarrhs  of 
young  children,  and  is  often  of  groat  service.  •  In  Germany  the  remedy 
has  been  extensively  exhibited  in  gastric  and  intestinal  catarrhs.  Dr. 
W.  Stewart,*  as  the  result  of  a  largo  experience,  highly  commends  ita 
UM  in  chronic  torpor  of  the  liver,  chronic  htpaiitis,  and  hepatic  ahtoas. 


*  Cblorids  of  Afnnooium,  RugOM>,  18TS;  JTadru*  Monikiy  /num.  M*^  &•'..  Fsb.  sad 
Uftroh,  IBTZj  hdiaa  M»d.  Oam.,  Doo.  IS73;  mta.  JTmI.  Tim*;  tiU.  914. 
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Tn  the  first  of  those  affectiona  I  Imvo  employed  it  to  a  limited  exleDt, 
with  very  good  effoots.  Dr.  Stewart  gives  twenty  grains  of  it  throo 
tiraoQ  a  day,  and  contiauos  ita  uae  for  weeks  or  even  montlis. 

In  various  neuralgias,  especially  in  the  ovarian  variety,  but  to  a  lesa 
extent  in  migraine  and  other  forms,  tuil  ammouiau  has  been  largely 
employed  for  the  purpose  of  relieving  pain.  Thirty  graina  of  it  are 
given  in  combination  with  Croni  two  to  five  drops  of  tincture  of  aconite 
root,  and  the  dose  is  repeated  in  half  an  hour,  if  necessary. 

ADMiNtSTRATiOM. — The  usual  doAe  of  the  muriate  of  ammonia  io 
catarrh  is  from  five  to  ten  grains  three  or  four  times  a  day.  This  dose 
Ifl  given  in  a  tableepoouAil  of  water,  to  which,  for  the  pur|K)se  of  con* 
cealing  the  taet-a,  from  £ve  to  ten  grains  of  liquorice  may  be  added. 
The  troches  (Trochisci  Ammonii  Ckloridi,  TJ.S.)  contain  one  and  a  half 
grains  each,  and  ore  used  as  a  local  stimulant  to  the  fauces  and  the 
epiglottis. 

SENEGA-SENEGA.    U.a 

The  root  of  Polygala  Senega,  a  small,  herbaceous  poreDoial,  indigo- 
nous  to  the  Middle  and  Southern  United  Statea  The  root  is  seveiul 
inches  long,  very  much  contorts,  of  a  peculiar  feeble  odor,  and  a  tasto 
ftt  first  sweetish  but  afterwards  acrid.  It  ia  distinguished  by  a  kool-Iike 
line,  shorter  than  the  root,  and  presenting  th«  appearauce  as  if  a  string 
wore  drawn  tightly  under  the  bark  from  end  to  end.  Quevenne  dls- 
covered  in  senega  a  peculiar  principle  which  he  named  Polygaiie  Acid, 
although  he  thought  that  it  was  closely  allied  to  eapouin.  There  has 
been  much  discussion  among  chemista,  but  it  now  seems  probable  that 
poIygaUc  acid  orsenegin  is  distinct  from  saponin,  a  glucosidc  first  found 
in  the  root  of  Sapooaria  ofilciualia,  but  known  to  exist  in  a  great  many 
plants.* 

THEEAtEOTica. — Scuega  is  chiefly  used  as  a  stimulant  to  the  mucous 
membrane  of  the  lungs  in  clonic  bronchitis  and  in  the  very  advanced 
stages  of  the  acute  disorder.  It  is  believed  to  be  one  of  the  most 
stimulant  substances  of  its  class,  and  is  therefore  contra-indicatod  by 
acute  pulmonary  inflammation,  and  is  indicated  by  a  relaxed  state  of 
the  bronchial  mucous  membranes.  If  its  stimulant  effect  be  modified 
by  combination  with  tartar  emetic,  it  may  bo  given  in  acute  bronchitis 
at  an  earlier  stage  than  it  could  be  used  by  itself.  Senega  is  locally 
irritant,  and,  when  administered  in  large  doses,  produces  vomiting, 
which  is  probably  reflex  in  its  origin.  In  overdoses  it  not  only  vomila, 
but  also  purges :  it  is,  however,  never  uaod  for  these  purposes.  Senega 
has  been  employed  aa  an  emmenagogue  in  a-menorrkaea  and  as  a  diurotio 
in  dropsy,  but  has  achieved  no  permanent  reputation  in  these  disorders. 
Thojluid  extract  (Extractum  Senegw  Fluidum,  U.S., — dose,  ten  to  fifteen 
drops)  is  oflioial,  but  the  syrup  {Syrupua  Senega,  U.S.,— dose,  a  flui- 
drachm)  is  usually  employed. 

*  For  Ml  alktwnt*  ehooiiMJ  uid  pbytiolof^ekl  itiuly,  N«  Atl&r  [ArMt.  d.  PharmcM, 
Intt.  t.  Dorfut,  ISSS,  I.). 
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AMMONIAOUM— AMMONIAC.     U.S. 

Tho  coDcroto  juice  of  an  umboUiferoaa  plant,  Dorema  AnimoniAcatn, 
a  native  of  Persia.  It  is  Raid  to  exude  IVum  ptmcturue  made  in  tlta 
plants,  and  also  to  be  obtained  by  a  process  Bimilar  to  that  empU^ed 
in  the  case  of  asafottda.  It  ia  a  gum  resin,  containing  a  Uttle  Totalila 
oil,  and  occurs  in  commerce  as  irregularly  globular  jellowish  tean, 
from  tho  size  of  a  pin  to  that  of  a  large  chestnut,  hanl  and  brittle 
when  cold,  and  breaking  with  a  smooth  resinous  fWcture;  and  in  irreg- 
ular mottled  majisoa,  composed  in  part  of  tears,  and  containing  many 
impurities.  The  odor  is  faint  and  disagreeable,  the  taste  bitterish, 
Bweotisb,  and  somewhat  acrid. 

THERATEUTica. — The  influence  of  ammoniac  npon  the  general  system 
is  very  slight.  It  is  a  local  irritant,  and  therefore  in  largo  doses  ii 
capublu  of  producing  vomitiog  and  purging.  It  was  formerly  e 
ployed  as  a  uor\'OU8  stimulant,  but  its  internal  use  is  now  restricted 
almost  exclusively  to  chronic  bronchitis  with  either  deficient  or  excea&iTt 
secretion.  The  doso  of  ammoniac  is  twenty  to  thirty  grains;  of  tba 
tnxuUion  (^JSmtilsum  Ammoniaci — 4  per  cent.,  U.S.),  one  to  two  tablo- 
spoonfuls.  Emplastrum  Ammoniaci  cum  Ilydrargyro,  U.S.,  cuutaind 
mercury  and  sulphur,  and  is  employed  as  a  local  stimnlunt,  alteratirtf 
nnd  discntient  in  scro/uious  and  syphilitic  sweilings,  enlarged  joints,  etc. 
its  external  use  is  said  to  have  caused  salivation. 

SULPHUIUETTED   HYDROaBN. 

Ae  a  sequence  to  the  bacillus  theory  of  phthisis,  in  July,  1880,  Di. 
Bergeon  proposed  before  the  French  Academy  of  Science  a  method  of 
treating  tuberculosis,  the  central  idea  of  which  is  the  uijcction  of  sul- 
phuretted hydrogen  gas  dilated  with  pure  carbonic  acid  into  the  large 
intestine.  The  apparatus  employed  consists  of  a  large  caoutchouc  bag, 
filled  with  carbonic  acid  gas,  connected  vrith  a  Woulfi'e's  bottle,  whic^ 
is  in  turn  united  to  a  tube,  the  other  end  of  which  is  insortod  into  the 
rectum  of  the  patient,  so  that  by  compressing  the  bag  the  carbonic 
acid  is  forced  to  bubble  through  a  solution  of  sulphuretted  hydrogsn, 
natural  or  artificial,  and  pass  into  the  intestine.  Bergeon  preferred 
natural  sulphur- water,  but  artificial  solutions  have  been  used  much 
more  extensively.  In  the  Hopital  Cochin  the  following  solutions  were 
employed,  fifteen  cubic  centimetres  of  No.  1  being  used  at  one  ieanet. 

SoLDTioM  No.  1. — Sulphide  of  sodium,  pure,  ten  partA  by  weighs 
distilled  water,  enough  to  make  one  hundred  parte  by  weight. 

One  cubic  centimetre  of  this  liquid  disengages  exactly  too  eobio 
centimetres  of  sulphuretted  hydrogen,  when  there  is  added  to  it  ooA 
cubio  centimetre  of  the  following  solution  (Ko.  2) : 

Solution  No.  2. — Acid  tartaric,  twcuty-fivo  parte  by  weight;  acid 
salicylic,  one  part  by  weight ;  distilled  water,  one  hnndred  purt«  by 
weight. 
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In  the  Philadelphia  Hoapital  from  three  to  five  pintft  of  carhonio 
acid  ^ore  forced  through  a  Boluiion  of  tan  ^p^ina  each  of  sodium 
chloride  and  sulphide, — hydrogen  Bulphido  being  formed  by  tho  re- 
action between  the  calcium  sulphide  and  tho  carbonic  noid  :  ihuti, 
NaS  -j-  CO,  +  H,0  =  NaCO,  +  I1,S.  It  is  plain  that  tho  amonnt 
of  hydrogen  sulphide  received  by  tho  patient  must  be  very  van- 
able  oven  with  the  IlOpital  Cochin  aolution,  while  the  plan  adopted 
in  Philadelphia  is  fltill  more  imsatitifactory.  Aooordiog  to  M.  Morell, 
twenty-five  cubic  coDtimetree  is  the  doso  of  the  gna.  In  ovor-amouots 
Bulphurctted  hydrogen  acta  an  a  deadly  poison,  and  in  tho  hospital  of 
tho  Uaiversity  of  Poansylvauia  a  quart  of  a  mixture  ooiitainiog  equal 
quantities  of  carbonic  aoid  and  sulphuretted  bydrogea  injected  Into 
the  rectum  caused  in  throe  minutes  unconsciouanoss,  with  scarcely 
pcrccptiblo  rospi ratio tui  at  the  rato  of  one  hundred  a  minute,  and  im- 
perceptible pulse,  symptoms  subsiding  in  fifteen  minutes  under  artificial 
respiration  and  other  treatment. 

There  U  no  proof  that  sulphuretted  hydrogen  is  poisonous  to  the 
tubercle-bacilli,  and,  after  an  extraordinary  but  very  temporaiy  popu* 
larity,  the  Bergeon  treatment  of  phthisis  has  fallen  into  desuetude. 
My  own  experience,  however,  has  led  me  to  the  very  positive  belief 
that  sulphuretted  hydrogen  may  bo  very  usoM  in  tho  treatment  of 
various  catarr/is,  and  that  when  in  phthisis  expectoration  is  very  free 
it  may  do  much  good,  not  by  curing  the  original  pathological  process, 
but  by  alleviating  tho  catarrh  c-ausod  by  this  process.  Tn  chronic  bron- 
chitis with  expectoration,  in  catarrhal  pneumonias,  and  in  asthma  with 
much  bronchial  inflammation,  sulphuretted  hydrogon  is  a  valuable 
remedy.  My  own  experience  is  also  quite  positive  that  when  admin- 
istered persistently  for  months  it  may  be  of  service  in  chronio  gout. 
It  is  probably  also  u.'teful  in  many  cases  of  skin-disease.  It  is  in  these 
affections  of  the  mucous  membranos  ami  of  the  skin,  and  in  the  gouty 
diathesis,  that  the  so-called  sulphur  springs  have  been  used  from  time 
immemorial  by  innumerable  patients.  The  method  of  administration 
employed  by  Bergeon  is  barbarous  and  possesses  do  advantages  what- 
ever. Under  it,  it  is  impoasible  to  dotermiuo  exactly  how  much  sul- 
phuretted hydrogen  Is  exhibited,  while  in  most  cases  the  colon  is  more 
sensitive  than  is  the  stomach  to  tho  local  action  of  tho  drug.  A  much 
better  method  is  the  exhibition  of  sulphuretted  hydrogen  by  the  mouth, 
either  in  the  form  of  the  natural  sulphur-wat^Ts,  or,  as  I  have  em- 
ployed it,  by  means  of  water  saturated  with  sulphuretted  hydrogen 
and  carbonic  acid  gas.  This  water  is  very  readily  prepared  by  a  smaU 
apparatus,  is  not  objected  to  by  most  patients  after  the  first  day  or  two 
of  its  taking,  and  usually  does  not  di^grce  with  the  stomach ;  although 
thero  are  cases  in  which  it  causes  so  much  abdominal  disturbance  that 
ita  use  has  to  bo  abandoned.  Tho  doso  of  the  saturated  solution  is  two 
to  four  ounces  three  or  four  times  a  day.    After  tho  hirgcr  dosce  the 
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OCEtnt  Santali,  U.S.,  Oil  of  iiandal  Wood,  is  a  pale-yerUowisb, 
strongly-pungoQt,  aromatic,  and  spicy  Tolatile  oil,  obtained  bom  Um 
wood  of  the  Santalum  album.  It  is  a  Btimulant  or  irritaot  to  tlie 
various  mucous  mcmbraaos,  and  wbilc  its  general  action  apoD  the  sy^ 
tem  is  not  known,  it  id  a  very  valuable  remedy  in  chronic  bronchitii 
aud  in  the  advanced  stages  of  acute  bronchitii,  and  also  in  the  advanced 
stages  of  gononhcea.  It  seems  to  be  more  stimulating  tban  the  oil  of 
eucalyptus,  and  rather  less  so  than  lerebene,  h'tom  ten  to  twuoty 
drops  may  be  given  every  throe  or  four  liours  in  capsuloe,  omuisioaft, 
or  on  sugar. 


BALSAsnru  Pkruviakum,  U.S.,  BaUam  of  Peru,  is  obtained  from 
Toluiftra  Pereirro,  a  treo  of  Central  America,  by  malcing  incisions  in 
places  which  have  beea  previously  beaten  with  cluba,  slightly  burning 
them,  catching  the  juice  in  old  rags,  and  finally  boiling  these  in  waur 
aud  skimmiDg  off  the  baUam  as  iL  riuos  to  the  surface.  This  balsam  ii 
a  vitKiid,  huncy-Uke,  fragrant,  brownish  fluid,  of  a  warm,  bittoridh  taaU^ 
which  has  been  shown  by  Brautigata  and  Nowack  {Centralb.  Klin.  MeJ.^ 
ixiv.,  1889}  to  be  practically  devoid  of  antiseptic  proportios.  Accord- 
ing to  Fremy,  it  contaiuH  not  benzoic,  but  cinuumic  acid.  It  has  been 
used  in  chronic  catarrhs  of  the  respiratory  and  the  gen i to-urinary  sys 
tem,  in  dosus  of  half  a  fluidrachm. 


Balsauum  Iolutanou,  U.S.,  Balsam  of  Tolu,  is  obtained  JVom  To- 
luifera  Balsamum^  a  tree  very  closely  allied  to  that  which  yields  thi 
balsam  of  Peru,  The  iucisious,  howover,  are  not  burnt,  and  the  jaics 
is  simply  caught  in  vessels.  Balsam  of  Tolu  is  at  first  a  thick,  vi 
fluid,  but  by  time  it  is  converted  into  a  bard,  translucent,  reBioous  soli 
Its  odor  is  highly  fragraut,  and  lis  taste  ranilla-Uke.  It  contains  m- 
namic  acid  aud  a  volatile  oil,  and  its  medical  properties  are  the  sam* 
aa  those  of  the  balsam  of  Peru.  Ou  account,  however,  of  its  gratefUl 
taste,  it  is  preferred  to  the  latter,  and  is  very  much  used  to  flavor  m 
ciues,  eHpcctatly  cough-mixtures.  In  largo  doees  (gr.  xx  to  gr.  xxx 
every  three  houni)  it  may  be  of  somo  value  in  chronic  broachitia,  but  M 
generally  used  its  preparations  are  simply  agreeable  vobtcles.  Tbs 
dose  of  the  fincture  {Tinctura  Tolutana — 10  per  cent,  U.S.)  is  one-half 
to  one  fluidrachm ;  of  the  much  more  frequently  used  syrup  ( 
ToiutanuSj  U.S.),  half  a  fluid  unce. 


Allium,  U.S.,  or  English  Garlic,  the  clove  of  Allium  satimm,  co: 
tains  a  volatile  oil,  which  itt  a  stimulant  in  small  doses  to  dige«tio 
and  is  also  a  stimulating  expectorant  often  of  very  great  service  in  ad- 
vanced stagoH  uf  bronchitis.  It  is  in  lingering,  deep-seat«d  **  colds"  tliat 
I  have  derived  especial  benefit  fVom  its  use.  It  is  also  very  valuable 
in  the  acute  bronchitis  of  infants,  when  the  powers  of  the  system  begin 
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to  give  out.  The  oil  of  garlic  is  ftirther  belioved  to  have  tha  abilitj 
to  Btimulate  the  oxpuliiivo  function  of  the  small  bronchial  tubes,  and  is 
certainly  a  powerful  rubefacient  and  a  decided  nervous  stimulant.  For 
those  reasons,  garlic  poultices  are  a  favorite  application  in  the  acute 
suffocative  ceUarrh  of  infante,  and  are  not  rarely  applied  to  the  spine, 
legs,  and  feet  in  general  infantile  convulsions.  They  are  made  by  simply 
reducing  the  garlic  to  a  pulp  by  pounding.  When  a  continuous  appli- 
caUon  is  desirable  to  the  delicate  skin  of  an  infant,  as  in  catarrh,  it  is 
generally  necessary  to  reduce  their  strength  with  flaxseed  meal.  The 
dose  of  the  syrup  (^Syrupus  Aiiiiy  U.S.)  for  a  child  a  year  old  ia  one 
fluid  rachm. 


8ciLr>A,  U.S.,  or  Squill,  is  one  of  the  inoAt  used  of  the  stimulating 
expectorants,  coming  especially  into  play  in  the  advanced  stages 
I  of  ordinary  brcncMtia.  The  syrup  {Syrupus  ScUlcc,  U.S.)  ia  the  favor- 
ite expectorant  prepai-alion.  As  it  coutains  acetic  acid,  it  is  incom- 
patible with  ammooiuui  earbuuate.  The  Cvmpuund  Syrup  of  Squill 
{Syrupus  SciUa  Compositus,  U.S.:  fld.  ext.  of  squill,  of  senega,  b& 
eighty  parts;  tartar  emetic,  two  parts  in  every  one  thoueand)  con- 
tains one  grain  of  tartar  emetic  to  the  ounce,  and  is  tberofure  sedative 
to  the  circulation,  although  stimuhtnt  to  the  bronchial  mucous  mem- 
brane. It  is,  of  course,  in  large  doses  a  powerful  emetic ;  and,  under 
the  name  of  Coxes  Siue  Syrup^  it  has  been  much  used  in  the  domestic 
treatment  of  croup.  The  dose  of  the  simple  syrup  is  oue-hulf  to  one 
fluidrachm ;  of  the  compound,  twenty  to  forty  drops;  as  an  emetic  to 
children,  ten  drops  to  a  fluidrachni,  according  to  age,  repeated  every 
twenty  minutes  until  it  operates. 

Pix  LiquiDA,  U.S. —  Tar  is  a  black  semi-liquid  substance,  of  peculiar 
odor  and  taste,  obtained  by  the  destructive  distillation  of  various  species 
of  pine.  The  tar  used  in  this  country  in  almost  exclusively  the  product 
of  the  Pinus  palustris  of  North  Carolina  and  other  of  the  Southern 
States.  In  oomposilion  it  is  very  complex,  containing  pyroligneouM 
acid,  creasote,  empyreumatic  oil,  and  a  number  of  more  or  less  peculiar 
principles.  When  distilled,  it  yields  an  oily  liquid,  known  as  oil  of  tar, 
and  a  solid,  black  residue,  pitch.  It  is  iVecly  soluble  in  alcohol,  ether, 
and  tiie  fixed  aud  volatile  oils,  and  also  to  a  alight  extent  in  water. 

Fbtsioloqical  Action. — As  tor  contains  a  notable  proportion  of 
creasote,  if  taken  in  sufficient  quantity  it  is  capable  of  exerting  the 
peculiar  influence  of  that  agent  upon  the  system.  But  creasote  is  not 
the  only  active  principle  in  it :  hence  tar  diifors  iVom  that  drug  in  acting 
more  than  it  does  upon  the  mucous  membranes.  That  tar  is  capable  of 
acting  as  a  poison  is  shown  by  the  case  reported  by  Taylor  (Principles 
and  Practice  of  Medical  Jurisprudence,  2d  ed.,  vol.  i.  p.  334),  in  which 
death  resulted  in  a  man  Srota  taking  by  mistake  the  oil  of  tar.  To 
cause  death,  tar  itself  would  have  to  bo  ingested  in  enormous  quantity, 
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«inco  a  Bailor  (according  lo  StiI16)  isnatd  to  have  recovured  after  taking 
between  a  pint  and  a  quart  uf  it. 

Applied  to  any  part,  tar  acta  as  a  Tory  decided  Btimulant. 

TutRAPEUTicti. — Tar  is  UHod  inlornally  almost  solely  oa  a  Btimnlant 
expectorant  in  the  advanced  stogoa  of  obstinate  acute  bronchitis^  or  in 
chronic  bronchUie.  lis  chief  luo  in  medicine  La  in  chronic  diseases  of 
Llie  akin,  aa  a  t«tiniulant  npplieatioci  in  the  form  of  the  offlcinftl  ointment 
(^l/nguentum  Pids  Liquid(£,  U.S., — equal  parts).  In  many  caaoe  this  i» 
too  Bevoro,  and  the  strength  must  be  reduced.  Professor  Uebra  statM, 
in  hifl  work  on  diseaseti  of  the  skin,  that  if  it  bo  applied  too  freely 
enough  of  the  tar  may  l>o  absorbed  to  darken  the  color  of  the  fnoe* 
and  the  uriuo,  and  oven  to  cause  ga^stric  irritation  and  black  romic. 
Tar  Water  may  bo  used  internally,  in  dosca  of  half  a  fluidounce  to  one 
fluidouDce ;  a  better  preparation  la  tho  Syrup  of  Tar  (Syrujnw  Pidl 
lAquitke — 7.6  per  cent.,  U.8.), — dose,  one  to  two  fluidmchms. 

For  a  study  of  EccAi.rpTU8  and  of  Tubpentikk  aa  expectorant^^ 
General  Articles  upon  these  subjects. 

Teuksknuh,  U.S. —  Terehene  is  a  clear,  colorless  liquid,  insoluble  io 
water,  iHotncrie  with  turpentine,  and  of  a  peculiar  odor,  somewhat  r^ 
Bombling  that  of  f^shly-sawed  pine  wood.  It  is  prepared  by  adding 
drop  by  drop  to  any  convenient  qnantity  of  oil  of  turpentine  five  ]Mr 
cent,  of  its  weight  of  U.S.P.  sulphuric  acid.  The  mixture  must  be 
kept  cool,  allowed  to  stand  in  a  porcelain  capeule  so  as  to  be  exposed 
thoroughly  to  the  air  for  twelve  or  eighteen  hours,  and  distilled  at  a^H 
temperature  not  above  160**  C.  ^^^ 

Terebene  is  a  valuable  stimulant  expectorant,  flrat  recommended 
by  Dr.  'William  Murrell  (Srit.  Med.  Journ.,  Dec.  1885)  in  that  form  of 
chronic  bronchitis  of\en  known  aa  winter  cough.  It  is  very  uaoful  not 
only  in  cases  of  chronio  bronchitis,  but  also  in  the  acute  diacase  aAer 
the  earlier  stages  have  paaHoH  by.  As  an  expectorant  it  w  noorlj 
equivalent  to  the  oil  of  eucalyptus,  but  is,  perhaps,  a  little  more  stimu- 
lating. It  probably  exerts  npon  other  muooua  membranes  the  same 
notion  that  it  bos  upon  that  of  the  lungs,  and  has  been  employed  witb 
asserted  good  results  in  dyspepsia^  espeoUlly  io  the  flatulent  iiitoatiual 
variety,  and  may  be  used  in  chronio  or  enbocute  inanimations  of  tht 
genitO'Urinary  tract.  Its  action  upon  the  general  system  haa  not,  that 
I  am  aware  of,  been  investigated,  but  probably  resembles  that  of  oil  of 
torpentino.  It  cannot  be  given  in  watery  solution,  and  the  method 
sometimes  prootised  of  dropping  it  on  sugar  ia  improper,  on  account  of 
its  being  apt  to  make  with  sugar  a  tough,  insoluble  mass.  It  should 
be  administt^red  in  emulsions,  or  preferably  in  capsules.  From  twenty 
to  forty  minims  of  it  may  be  given  to  the  ailult  in  the  course  of  twenty- 
four  hours.  It  has  also  been  used  by  Dr.  U^urrell  by  atomisation  with 
asserted  good  resulte. 


FAMILY  VIL-EMMENAGOGIJES. 


EsfUEKAOOorEa  &re  medicinefi  which  ard  employed  to  promoto  th« 
meDSIruul  flux.  Aa  thu  atoppn^u,  acantiuosH,  or  non-appoaranco  of  this 
eecrotion  arisoa  iVom  very  ditrerent  cauB6B,  and  aa  Iheae  cautwn  aro  of 
diverao  or  ovon  oppoaito  natures,  and  may  often  bo  removod  by  druga, 
it  is  obviou8  that  vory  many  reraodiea  of  veiy  different  character  aro 
indirect  cmraonagoguos.  Thus,  aracnorrhcea  may  depend  upon  plethora, 
or  it  may  bo  the  reault  of  nnromia;  and  while  in  tho  one  case  depletory 
modictnoB  aro  indicated,  in  tho  other  caeo  tonics  aro  no  loss  essential. 
Besides  these  indirect  ommcnagoguos,  there  are  other  substances  which 
appear  to  act  directly  aa  stimulants  to  tho  uterine  mucous  membrane; 
and  indeed  it  is  probable  that  many  of  the  indirect  ommenagogaea 
possess  more  or  loss  of  thia  power.  Tho  emmeuaj^oguea  may  be  cott- 
Teniently  arranged  in  three  groups, — tho  tonic  emnionagoguoB,  the  pur- 
gatJTO  ommcnagogues,  and  the  stimulant  emmenagoguo**. 

TONIC  EMMEKAGOGUEa 

I»OK  is  the  most  prominent  member  of  this  soction  of  the  emmona- 
gOgucB.  By  far  tho  larger  number  of  caeca  of  amenorrhea  are  asao- 
dated  with,  if  not  dependent  upon,  anajmia,  and  arc  benefited  by  the 
use  of  iron.  It  should  be  given  in  full  touio  doses  until  the  anscmia  b 
relieved  or  tho  powcrleasnesa  of  the  remedy  to  effect  such  change  is 
domonstmtod.  It  is  very  rarely  proper  to  rely  solely  upon  the  iron, 
whicb''in  the  groat  majority  of  instances  should  bo  combined  with  more 
docidodly  active  emmenagogaee. 


UTaBS  has  sotqo  reputation  as  a  tonic  cmmcnagogno,  but,  as  it  is 
always  employed  in  combination  with  other  more  active  medicines  of 
its  oloss,  the  r6lc  it  plays  is  somewhat  uncertain.  It  ebould  bo  used 
only  in  atonic  utorino  conditions,  and  is  said  to  be  especially  valuable 
when  chronic  pulmonar}-  complications  exist.  The  preparations  of  it 
most  used  iu  amenorrhtxa  are  tho  compound  pills  of  iron,  the  compound 
mixture  of  iron,  and  tho  pills  of  aloes  and  myrrh. 

PTIRGATIVE  EMMENAGOGUES. 

Aloes  is  believed  by  somo  to  act  as  an  ommonagogue  solely  by  virtue 
of  its  stimulant  action  upon  the  rectum,  but  it  very  probably  directly 
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ftffecta  the  uterine  .nucous  membrane.  Bo  this  aa  it  may,  it  is  a  stiina- 
lant  emmenagoguO;  especially  useftil  when  atonic  amenorrhcEa  exiata  writh 
oonstipatioD.  Ordinarily  it  Bhoul<I  bo  given  io  repeated  doses  (tbroo 
timea  a  day)  of  such  size  as  will  produce  daily  one  or  two  soft,  semi- 
liquid  stools.  At  the  raenetnial  porio<l  advantage  may  be  eomotinaes 
derived  from  the  administration  of  a  f\ill  purgative  dose.  It  is  almost 
always  given  in  combination,  cfipecially  with  iron,  whose  tendency  to 
constipation  it  obviates,  In  fldhoric ajMnonfuxa,  when  torpidity  of  the 
bowels  is  present,  salines,  and  not  aloctic  purgatives,  should  be  employed. 

Black  Hellebore  has  been  used  by  some  as  a  purgative  cmmcna- 
gogue,  but  is  now  very  rarely  if  ever  employed.  From  twenty  drops 
to  a  fluidrachm  of  tbe  tincture  may  be  given  three  times  a  day, 


STIMTJLATTNG  EAfMENAGOGUEa 

SABINA— SAVINE .     U.S. 

The  dried  tops  of  Junipcrus  Sabina,  a  juniper,  native  of  the  south 
of  Europe  and  the  Levant,  but  very  similar  to  our  native  species,  the 
Juaiporus  Virginiann,  or  rod  cedar.  The  active  principle  is  a  palo  or 
dark  yellow,  when  highly  rectified  colorless,  volatile  oil  {Oleum  Sahitur, 
U.S.),  which  has  a  strong  terebinthinate  odor  and  burning  taste. 

Tbe  oil  of  savine  is  a  powerful  local  stimulant,  causing  burning  and 
redness  when  applied  to  the  skin,  and  is  capable  of  producing  fktal 
gastro-intestinal  inflammation.  Taken  internally  in  minute  doeea,  its 
effects  are  confined  to  a  sense  of  warmth,  with  perhaps  some  ill  feel- 
ing in  the  stomach,  and  slight  acceleration  of  the  pulse.  After  larger 
amountt,  the  arterial  excitement  \»  more  pronounced,  and  ia  accom- 
panied by  an  increased  frequency  of  urination,  and  »omeiimeB,  also, 
by  an  actually  inereaaed  flow  of  urine.  The  symptoms  induced  by 
poisonous  doses  are:  severe  abdominal  pain;  incestuint  vomiting  and 
bloody  purging;  diminntion  or  even  suppression  of  the  urine,  which  b 
often  albuminous  and  bloody;  disordered  respiration;  symptoms  of 
disturbed  innervation,  such  as  unconsciousness,  stertorous  breathing, 
convulsions  or  convui^ivo  tremblings;  the  scene  closing  by  death  in 
collapse.  In  pregnant  females,  abortion,  accompanied  by  violent  Qood- 
ing,  almost  always  occurs  before  the  fatal  issue.  After  death,  aigna  of 
gastro-intestinal  inBammution  are  generally  present,  but  in  some  in- 
stances these  are  wanting,  and  in  one  case  reported  by  Dr.  Lothoby 
{London  Lancet,  1845)  pulmonary  apoplexy  and  congestion  of  the  braia 
were  the  chief  lesions.  Taken  in  small,  repeated  doses,  savine  is  a  pow- 
erful stimulant  to  the  uterine  system,  and  may  be  used  ns  such  in  atonlo 
amenorrheta.  Its  powers  in  menotrhagia  dependent  upon  a  relaxed  state 
of  the  uterine  tissues  are  even  more  pronouncefl.  Ita  use  as  an  ahorti. 
facient  is  accompanied  by  the  gravest  dangers  to  life.  In  uterine  dis- 
ease of  a  sthenic  t^-po  savine  is  strongly  contra-indicated.    The  dose  of 
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the  oil  (CHeum  Sabina,  U.S.).  the  only  preparation  which  should  bo 
used,  is  fVom  five  to  ten  di"0p8,  repeated  every  three  or  four  hours ;  of 
the  ftuid  extract  (Extractum  Sabina  Fluidunit  U.S.),  the  doso  is  from 
three  to  eight  minims. 

RUTA— BUB. 

The  leaves  of  Huta  graveolena,  or  common  garden  me,  an  under, 
ehmh  of  the  south  of  Europe.  Rue  has  a  strong  peculiar  odor,  a  warm, 
bitter,  acrid  taste,  and  is  dependent  for  ita  medical  properties  upon  a 
peculiar  volatile  oil,  although  it  also  contains  a  ciyatalline  neutral  body, 
Rutin. 

The  influence  of  too  upon  the  syatom  in  similar  to,  but  less  decided 
than,  that  of  savine.  Locally  it  is  an  irritant,  producing,  when  applied 
to  the  skin  persistently  or  in  a  concentrated  form,  such  as  the  oil,  burn- 
ing, redness,  and  vesication.  According  to  M.  Helie,  taken  internally, 
in  large  doses,  it  causes  violent  gastric  pains,  excessive  and  sometimes 
bloody  vomiting,  profuse  salivation  and  swelling  of  the  tongue,  great 
prostration,  confusion  of  mind,  and  convulsive  twiLchings,  with,  in 
pregnant  women,  abortion.  Eue  has  been,  and  probably  still  is,  em- 
ployed in  Europe  for  the  production  of  criminal  abortion,  and,  although 
its  use  for  this  purpose  certainly  endangers  UI^,  I  have  met  with  no 
record  of  a  fatal  case.  Indeed,  the  only  death  from  rue  that  I  am 
cognisant  of  occurred  in  a  man  weakened  by  dysentery  (case,  Dr. 
G.  F.  Cooper,  Med.  SxamineTy  N.  S.,  ix.  720).  Like  savine,  it  is  em. 
ployed  both  in  amenorrhaa  and  in  menorrkagia  when  dependent  upon 
uterine  atony;  and  especial  advantage  has  been  claimed  for  the  combi* 
nation  of  it  with  savine.  Owing  to  the  aromatic  properties  of  its  oil, 
it  has  been  used  somewhat  as  a  carminative.  The  oil,  the  only  proper 
preparation,  may  be  used  in  dMes  of  from  throe  to  six  drops  every 
three  or  four  hours. 

PETROSELINUM-PARSLBT. 

The  root  of  Petrosolinum  sativum,  or  common  parsley.  It  contains 
a  peculiar,  non-nitrogonoua,  liquid,  neutral  principle,  Apiol,  which  ro- 
eembles  somewhat  the  fixed  oils,  but  is  not  eaponiiiablo ;  a  glucosido, 
Apiin,  and  a  volatile  oil. 

Physiolooioal  Action. — The  volatile  oil  of  parsley  has  probably 
the  same  physiological  and  therapeutic  value  as  the  more  ordinary 
essential  oils,  and  according  to  Mitscherlich  very  large  quantities  of  it 
(half  an  ounce)  will  produce  death  in  the  rabbit,  largely,  no  doubt, 
owing  to  its  local  irritant  action.  The  chief  interest  of  parsley  to  the 
phjrsician  centres  in  apiol.  According  to  the  discoverers  of  this  prin- 
ciple, MM.  Jorot  and  Homollo  (Journal  de  Pharmacie,  3e  s^rio,  xxviii. 
219).  one  gramme  of  it  will  produce  in  man  a  cerebral  excitation  very 
similar  to  that  induced  by  coffee,  without  other  ayraptoms.  In  doses 
of  from  two  to  four  grammes  it  causes  a  species  of  intoxication,  with 
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vertigo,  ringing  in  the  ears,  and  severe  frontal  hoadacho, — a  group  of 
Bymptoms  very  airailar  to  thi>se  seen  in  cinchonization. 

Tbkrapeutics. — Apiol  was  introduced  by  its  diaooveruni  as  a  romedy 
ill  intermittent  fever,  over  whiuh,  they  assorted,  it  exorcised  a  conlnil 
secondary  only  to  that  of  quinine.  A  commi»sion  of  tho  Paris  Society 
of  Pharmacy  reported  that  it  would  cura  ahoul  half  the  cases  of  quo- 
tidian and  tertian,  hut  was  powerless  against  the  quartan ;  also,  that  a 
retiim  of  the  paroxysm  was  more  common  after  apiol  than  fxtXer  quiniiic. 
Clinical  uxporiouco  subsequent  to  thcao  uxpcrimonts  has  demonstralod 
that  tho  drug  has  some  power  over  malarial  disease,  but  is  very  in- 
ferior to  quinine  Jorot  and  HomoUe  also  employed  the  drug^  in  inta- 
mittent  neuralgia,  and  in  amenorrhcea  as  well  as  in  dyamenorrhaa.  Joret 
(^Bulletin  Therap.,  Feb.  1860)  has  recommended  apiol  ver)'  highly  id 
the  last  two  alTections,  and  his  results  have  been  confirmed  by  Marottc 
(Z6id.,  t.  Ivi.,  1863)  and  other  writers.  When  there  was  very  doddad 
plethora,  the  apiol  was  thought  by  Marott«  not  to  bo  ro  efficacious  u 
at  other  tlmca.  In  any  case  of  amenorrhcea  dependent  upon  or  aaao 
ciutod  with  anmmia  or  other  systemic  vice,  tho  continuous  ndminlim- 
tion  of  iron,  tonics,  or  other  suitable  medicines  must  not  be  neglected. 
The  Apiol  is  given  not  between  the  menstrual  poriodfl,  but  juat  befors 
the  latter.  Joret  and  Uomolle  believe  that  small  doses  (tliree  gnuni 
twice  a  duy)  of  it  should  be  exhibited  for  tho  week  preceding  th« 
expected  reium  of  menstruation.  If  any  symptoms  of  tlie  menstnul 
molimen  appear,  Eftccn  grains  of  it  may  bo  administered  in  the  coufm 
of  a  few  hours ;  or  they  may  bo  given  daily  for  two  or  three  days  si 
the  expected  time.  In  intermittent  fever,  the  same  quantity  may  be 
exhibited  four  or  five  hours  before  the  expected  paroxysm.  On  aocotmt 
of  its  oxcutidingly  disagreeable  taste,  apiol  is  always  adminJatered  la 
capsules,  one  of  which,  as  Imported  from  France,  usually  contains  tho 
fourth  of  a  gramme  (gr.  3.9). 

PoTAKsiTJM  PEaiiANOANATE,  Originally  recommended  by  Profes- 
sor Sydney  Ringer  as  an  emmeiiagogue,  has  been  very  bighl3*  com- 
mended by  Dr.  Fordyce  Barker  and  other  physicians  (see  Thernf. 
Goi.,  vols.  ii.  and  iii.).  According  to  Dr.  Barker,  the  pennangaaats  ii 
not  to  bo  employed  when  menstruation  has  bcca  arrested  by  grave  coo- 
Btitutiooal  or  local  diseaso,  or  suddenly  by  cold,  moral  shock,  or  acute 
disease.  Professor  Riugor  says  that  the  pormanganato  has  no  powoc 
of  originaiing  uterino  contractions,  but  other  clinicians  attribute  to  it 
abortifacient  properties,  and  cases  are  reportod  in  which  abortion  has 
followed  its  admioistration  (soe  J.  L.  Watktns,  Therap.  Gaz.,  vol  it., 
8.  B.  Sperry,  Ibid.,  vol.  iii.)- 

Therapeutic  doses  of  tho  permanganate  must  bo  entirely  deoomposod 
in  a  very  abort  time  alter  they  reach  tho  stomach,  so  that  any  aottoa 
which  the  drug  exerts  upon  tho  general  system  is  duo  to  the  oxide  of 
manganese;  indued,  the  ordinary  black  oxide  of  manganese  ia  affirmed 
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by^  TarinuH  pmotitlonors  to  be  as  active  an  enimeTiagOgW  tt  is  the  per- 
manganate. 1  have  employed  these  agentH  to  a  limited  extent  in  func- 
tions! amenorrhcea,  sometimes  with,  sometimca  without,  success.  The 
only  diffcronce  which  I  have  been  able  to  porcoivo  in  their  action  is 
that  the  permangnnato  is  the  more  irritant  to  the  stomach.  Ttio  dose 
of  either  preparation  may  bo  eot  down  as  one  or  two  grains, — nlways 
odminititorcd  after  meals,  in  order  to  avoid,  as  far  as  possible,  gastrto 
irritation.  Cases  of  severe  gastritis  produced  by  the  permnngnnate 
have  been  reported  { Therap.  Om.,  vol.  iii.,  18S7). 

Cahtharidbs  is  a  very  decided  uterine  stimulant,  and  is  much  used 
as  an  ingredient  of  emmonagoguo  mixtures.  From  three  to  five  drops 
of  the  tincture  may  be  given  throe  times  a  day;  if  no  unpleasant 
symptoms  arise,  the  dose  may  be  cautiously  increased  to  mx  drops, 
the  production  of  strangury  being,  of  course,  sedulously  avoided. 

GcAiAO,  as  an  emmcDagogue,  is  much  less  stimulating  than  can- 
tbarides,  and  is  believed  by  some  to  be  especially  useAil  in  Theuviatie 
dt/smenorrhaa.  In  this  afTcction,  full  doses  of  the  ammooiatcd  tincture 
should  be  given.  The  following  formula,  adapted  from  ouo  of  Pro- 
feasor  Dewces,  and  known  as  Dejoeei's  Emmenagogue  3fixture,  I  rely 
upon  almost  exclusively  in  the  treatment  of  simple  atonio  amenorrhea. 
The  proportion  of  the  various  ingredients  should  he  varied  to  suit  the 
exigencies  of  individual  coses.  Thus,  the  amouut  of  iron  should  bo 
altered  according  to  tho  extent  of  the  ancomia ;  of  the  aloes,  accoi-ding 
to  the  state  of  the  bowels;  of  the  cantharidos,  according  to  the  sus- 
ceptibility of  tho  urinary  organs: 

B  Tincture)  ferri  chloridi,  fjiii ;  tincturto  cantharidis,  f5i ;  tiucturie 
alogs,  fjss;  tinctune  guaiaci  ammonmt«o,  fjtss;  syrupi,  q.  s.  ad  f^vi. 
B. — Tablespoouf^il  three  times  a  day. 

Tasacktuw,  U.S. — The  common  tansy  of  tho  gardens,  Tnuacetum 
vulgare,  in  tlio  form  of  decoction,  or  of  its  volatile  oil,  is  sometimes 
used  as  a  stimulant  cmmonagoguo  or  for  tho  purpose  of  producing 
abortion,  but  is  a  very  unsafe  remedy.  When  taken  in  Kuftk-ient 
amount  it  causes  abdoriiirijil  pain,  vomiting,  totis  of  consciuuaneKs,  and 
violent  epileptiform  cotivu1»ions.*  Tlie  minimum  fatal  dutte  uf  the  oil 
of  tansy  which  wid  cau^e  death  is  nut  known,  but  in  two  cases  (Cin- 
cinnati Lancet  and  Clinic,  1881)  a  teaspoonful  of  the  oil  produced  vio- 
lent epileptiform  convulsions,  and  the  same  amount  is  said  to  have 


*  For  ntfarcDOM  to  taXml  m«m,  idmi  of  whioh  hftra  oocnrtMl  Ut  the  Unitod  StatM,  Ha 
U.S.  /ii«pf**otary,  nUo  VratrMOT  (luillery  ((<■«.  »'(.).  Profeuor  Qaillvrj  )>elit>TM  that  th« 
■TinptoiDi  Milled  by  the  ell  Knd  b;  taniy  ton  ere  dlffereoL  In  ft  cm*  of  poiioaing  hj  Um 
leftvee,  however,  leported  in  the  A'luhoilU  Mtd,  oad  Sury,  Jaitm.,  1879,  xxili.,  tLe  >jiDploiDa 
were  thoMellegod  to  boeb&nctcriMiof  ro)1-poi»oolag;  ead  the  oil  proliAblj  b  theoni;  ftctivg 
piiaolpte  of  the  d'uf. 
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caused  death  {U.S.  JH^.").  Beoovery  ia  atated  to  have  occiirred  aAer 
one  and  a  half  fluidrachms  (Lond.  Med.  Hec,  1882,  p.  48) ;  also  aA^ 
three  floidrachmB  {Med.  BuU.,  Philadelphia,  1888^  £.)•  "^ho  actiod  of 
the  oil  upon  the  lower  animals  has  been  gtudied  by  ProfBssor  GuilJdrp 
{Btdl.  Acad.  Boy.  Mid.  de  BruxeUes,  1878,  xii).  In  fi-ogs  the  most 
important  effects  which  it  was  found  to  pi-oduce  were  paratyaia  of  t.b« 
peripheral  endings  of  the  motor  nerves,  w[th  early  appearaoco  of  post' 
mortem  rigidity ;  and  paralysisof  the  vaso-motor  centre  of  the  medutia* 
and  of  the  inhibitoiy  cardiac  apparatub,  with  at  last  paralysis  of  the 
heart  itself  In  warm-blooded  animals  the  oil  produced  Hymptome  pri>- 
oisely  similar  to  those  which  it  causes  in  man.  Aftw  soetion  of  the 
spinal  cord  the  convulsions  did  not  occur  in  the  hind  legs :  they  are 
therefore  of  cerebral  origin.  The  arterial  pressure  was  not  affected 
until  death  was  at  hand :  so  that  it  is  evident  that  the  drug  has  little 
action  upon  the  heart. 

Olkuu  HxDBOHiB,  U.S. — Under  the  name  of  oil  of  pennyroyal,  in 
the  United  States,  the  oil  of  the  Hedeoma  pnlegioides  is  used  as  a 
stimulating  emmenagogue  in  domestic  practice,  hot  has  very  little 
power.  Two  fluidrachms  taken  by  a  young  woman  produced  vertigo^ 
fikintness,  mnscalar  weakness,  frequent  feeble  pulse,  cold  skin,  and  cold 
extremities  (Dr.  0.  A.  Bryce,  Southern  Clinic,  vi.  323).  Dose,  from  two 
to  ten  minims.  In  Europe  the  oil  of  Mentha  puleginm  is  known  as  oS 
of  pennyroyal. 


yAMrr.Y  vin.-oxYTOoios. 


Oxytocics  are  those  remedies  which  are  employed  daring  or  directly 
after  parturition,  to  increafie  the  uterine  aclion.  Of  tho  few  drugs 
lliiich  have  claim  for  position  in  ttie  present  oIuks.  quinine  has  alreaily 
been  fully  considered;  it  apparently  differs  onttroly  from  the  other 
known  oxyiocica  in  not  producing  conttnuoua  tetftnic  apasms^of  the 
uterus,  and  18  therefore  the  safest  stimulant  to  parturition  at  our  com- 
mand. Tho  peculiar  daagers  which  honet  the  ud«  in  tabor  of  drugs 
which  aro  able  to  cause  at«rino  tetanus  will  be  frilly  discosBed  in  Uie 
article  upou  ergot. 

ERGOTA— BEGOT.    U.S. 
Ergot  is  a  blackish  body,  one  to  two  inches  in  length,  irregularly 
cylindrical,  grooved  along  one  side,  and  very  generally  curved,  which 
is  composed  of  verj'  thick  walled  niicroacopic  colls,  containing  oil-dropa 

»but  00  starch.  Various  opinions  have  been  advanced  in  regard  to  tho 
nature  of  this  body;  but  as  by  the  researches  of  Tulasne  (Ann.  des 
Scien.  Nat.^  Botanique,  3o  serie,  t.  xx.,  1853)  it  has  been  determined  ex- 
actly what  it  iti,  I  shall  not  occupy  space  with  a  discussion  of  tho  older 

■  views.  Among  the  lowest  of  vegetable  orgauisms,  and  distinguished 
^om  all  other  plants  by  the  absence  of  chlorophyl,  are  the  f\ittgi.  There 
are  in  most  cases  two  distinct  states  or  stages  in  the  life  of  a  fungus:  in 

I  tho  first  of  these^  the  vegetable  period,  it  exists  as  a  mycelium,  a  usually 
"  filamentous  mass  or  flocculus,  whoso  sole  function  is  to  grow  and  in- 
crease ;  in  tho  second  stage  tho  thnllus,  or  ordinary  Hingus  or  musliroom, 
is  formed,  and  to  it  is  assigned  the  function  of  developing  roprodoetiro 
bodies,  atV»r  whoso  maturing  it  perishes.  Between  these  stages  there 
18  in  some  fUngi  an  intermediate  one,  in  which  tho  plant  exists  as  a 
9e!trot\yTH,  Tho  gonus  Claviceps  comprises  a  number  of  parasitic  fungi, 
which  develop  in  the  piBtils  of  the  various  species  of  Graminow.    The 

■  oUcinal  ergot  is  tho  sclerotium  of  tho  Claviceps  (C.  purpurea,  Tulasne) 
which  infests  tho  grain  of  Secnie  ceroalo,  or  rye.  Tho  first  appear- 
ance of  tho  ftingUB  is  during  the  earliest  life  of  the  pistil,  at  the  base 

■  of  which  there  arises  a  minnte  flocculent  mass  of  mycelial  filaments. 
Those  filaments,  continually  growing  and  invading  all  parts  of  the 
tissue  of  tho  pistil,  at  lost  form  of  it  an  irregular  whitish  body,  at  the 
baso  of  which  after  a  time  appears  a  dark -colored  body,  the  sclerotium, 
which  continues  to  grow,  lifting  up  tho  diseased  and  withering  mass 
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formed  out  of  tbo  origioal  pistil,  nnJ  finally  devoloping  Into  a  porfoct 
ergoU  If  a  fVosh,  living  ergot  lio  placed  in  a  damp,  w»rra  place,  uAur 
a  timo  Ittllo  cracks  will  appear  in  ila  surface,  and  through  these  crucka 
littlo  round  bodies  will  project,  and  finally  bo  raisod  up  on  elalk:*  and 
constitute  ^wrfoct  thalli, — minute  fungi,  which  finally  produce  Bporv». 

Ergot  is  an  oxeoodingly  complex  subetaucc,  containing  nenrly  tbtrty- 
fivo  per  cent.  (Ijogrip)  of  an  inert  fixed  oil,  and,  in  minute  amouQt,  a 
peculiar  ainmoniacal  base,  which  was  stated   by  Wincklcr  to  bo  prt*- 
pylamin,  but  appears  really  to  bo  trimethi/tamtn.     What  it«  octivity  do 
pund.t  upon  is  unsettled,  every  chemist  who  has  studied  it  arriving  at  a 
divorwj  result.    Thi-cc  alkaloids  have  been  described  from  it, — two  non- 
crysluUtitablo,  EcboUne  and  Er/jotine,  by  Winekler  (Amer.  Journ.  Pharm~, 
May,  18C4),  and  one  cryatallizablo,  Ergotinine,  by  Tanrot  {Bull.  Therap^ 
xeiii.  231);  three  acids,  Ergotic,  Phosphoric  (Lievi,  Lo  SperimentaU,  \iig. 
1375),  and  ScUrotinic  (Dragendortf  and  Podwis^otzky,  Arch,  fur  Erper. 
Path,  und  Pharmak.,  vi.  1D2) ;  also  various  other  substancea  of  ereo 
Btill  more  doubtAil  nature.*     Tt  is  very  evident  that,  for  all  practical 
purpoBca.  the  chemistry  of  ergot  is  still  chaotic,  that  we  have  no  cer- 
tain knowleilgo  of  what  is  the  active  principle  of  the  drug,  and   that 
the  watery  extract  (ErgoUn,  so  called)  may  be  used  as  the  moet  con- 
densed representative  of  the  activities  of  the  crude  drug. 

*  Qealdu  lb«  jiapert  r]uat«d,  tb«  reader  ilMiraue  uf  Mluwinjt  u|i  tli«  (iilijMt  iltoutd  look  mX 
Hliudelln  [A"c4««ii/('»  J<r*ffr.,  Ud.clv.;  T.  C.  llwiuiitiB  (/(B'Aiit'.  f{rj>eTtnrium /,  Worw..,  I8JJ  ; 
Buclicim  {Anh.f.  E^fiT,  Palh.m.  /'AarM.,  Bd.  til.i  »1«0  Btrl.  Klin.  Koch.,  tSTU,  |>.  SM ;  S*!- 
koir«kt  iB"!.  KUn.  HVA.,  1S70.  p.  32);  Zneifel  {Arek.  /.  Ejtper.  Path.  u.  Pk«rm.,  Dd.  Ir.j 
Xultri't  Arl*iffn,tU.,  IS92).  Dr.  Mai  Stampf  {Diuliei.  Arvh,/.  Klit.  M*d..  ixiv.  «I7)  auwis 
tliat  in  tnrgiicif  hiiinurrhagM  bo  bu  iililiiinErl  rrum  t1i«  b^podormia  ■>•«  or  •elemlinlo  meM  tamCj 
hftppjr  iwult*.  but  Dr.  RcDOerb  {(^nlralbt. /Mr  Oj/mactttayi*,  IS7fl}  hu  mot  with  Dothlog 
fiulare.  Dr.  U'.  Nlkilin  (  WUrtbrnrifer  Phyt.  M«J.Vtrknmil.,  xiii.)  buatuilinl  Iba  pbyBiDtagiaat^ 
Mllon  of  Die  a«iil  upaa  (rogt,  aal«,  mxI  r»bbiU.  1  hftvs  iMtt  Ibc  rtport  odIj  in  xbttrwH.  but 
It  ia  itAted  tbat  ibo  fatal  doM  Tor  rabbit«  wu  Dfteen  C^int,  Ihftt  directly  after  iLc  iiyecUDa 
tbo  bodiljr  teinpnrature  foil  frooi  I"  to  3",  nod  lb»t  there  i*iu  a  pro^reMiT*  latterios  ot  nv^. 
oal«r  power  and  arterial  preunra,  and.  fiQali^,  deatb  from  failure  of  rwpinlioa,  TbepAnl/ili' 
waa  found  to  be  ipiDal,  and  when  pre^nanr;  axialiiil  eunUaotinnn  ur  tbe  gravid  womb  wan 
produoe'i.  On  tbe  ccber  band,  a  teriea  of  exporlmenu  at  tbe  Uboratorjr  of  tbo  UaLvervitjr  tt 
Peaniylviinia,  msda  b;  Dr.  Cbaa.  M.  Scltier  wltU  luijiorted  Bclcrotinle  aeid,  abowed  tbat  tlila 
tpecimcn  at  leaal  did  sot  at  all  repreaent  ergot,  and  at  pr«wnt  It  doo«  nut  aeem  prcdmbl«  that 
(lolerotitLio  add  wUI  prora  of  prutJoftl  ralao.  In  an  elaborate  reaeareh  {ifn  ttoi*  tttfrnanif* 
Aretiiv,  ISS4, 1.^1}  Upon  tbaacUrUlaaof  tbe  rartonidertraliveafrom  erful,  H.  Marakwald  rcHiB4 
thai  lb?  tryflini  preparation*  (Erg-ninam  Cilritmm  of  Gehe.  Sr^oiimum  Solium  Of  Doubekn) 
miMi  the  nrtrria!  proMur«,  while ■Weru/i'm'aaeid  dcproeRoa  it,  add  arynlin  (n^waaa*  wrtraei)  llril 
ri>iflM,  then  deprcaace,  then  raUee  It;  alio  that  tbe  orgotin  ami  aelerntlnie  acid  act  Ttole&iiy 
apoo  tbe  aterm,  while  tbe  ergotine  preparation*  do  not  tnflumoo  the  organ.  Dr.  P.  KoLort 
olaima  to  bcLve  obtained  fruui  erKOt  Iwa  new  aclda  and  one  alkaJuld,  (be  proeon  Car  tbe  prvp- 
tT«tiiMi  vT  wblcb  mtkj  b«  fvnO'l  in  Plmrm.  CtMralhalU.  Doo.  3\  1SS4.  Sry^'ie  acid  i* 
fettnnad  to  bo  tha  principal  coajLituont  of  Mlerotinie  acid  and  nu  important  constituent «( 
the  oriKinal  ergolinoof  Honjonn.  In  full  dq«et  it  i«  •tated  to  act  aa  a  paral^xant  to  tbe  tp\aal 
eonl,  but  u  be  wUfaoDl  ieflnooce  upon  tbe  aterua.  Sphaetii-ic  acid  it  uid  to  produce  gan- 
grene,  while  carHmttme,  tbe  alkaloid,  oausea  in  doga  letaale  alllTneaa,  paMing  Into  eranpa  nail 
epilrptirurra  conmtaiona.  A.  Orllnfeld  IKob^rft  Arhtiitn.riW^  1893]  Inda  that  pure  •clartrlinra 
■«ld  given  b;  the  moulb  poaaeeaaa  no  poiaonoui  propertiaa;  thai  apbaoelinie  add  i*  a  powcrfsl 
aj:gotixing  polaon  wben  fresb,  bot  becomea  Inert  on  kneplng. 
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PnrsiOLOoiCAi.  Action. — Tn  ordinary  thenipeutic  doaes,  orgot  causes 
DO  immodiato  porcupLlblu  HymplutuH;  but  wbun  a  tiutBcient  ainoutit  U 
exhibited,  it  acta  as  a  poison  both  upon  man  and  upon  animals.  Before 
fiODsidoring  its  action  when  given  in  small  quantity,  I  shall  discuss  its 
toxic  eflTccts. 

According  to  Diez  (quoted  by  Still6),  the  principal  ofTocta  of  poi- 
sonous doaee  of  ergot  are  in  tho  lower  animals  profVise  salivation, 
vomiting,  dilatation  of  the  pupils,  hurriod  breathing,  IVequeiit  pulso, 
crios,  trembling,  Blaggering,  paraplegia,  aomotimos  diarrhoja,  Bomotimea 
coDstipatioD.  pi-oatratiun,  urgent  thirst,  convulsions,*  and  death.  Mr. 
8.  A.  Wright,  in  a  series  of  exporimonta  (^Edinb.  Med.  and  Surg.  Journ.t 
Oct.  1839,  vol.  lii.),  noted,  when  the  medicine  was  given  by  tho  mouth, 
symptoms  similar  to  those  Just  spoken  of:  the  paralysis  was  much 
more  marked  than  wore  the  spasms.  Late  in  the  poisoning,  tbo  heart's 
action  became  irregular  and  iutormittcut,  and  the  pulsatiuns,  which 
had  boon  I'apid,  grew  slaw  and  fvoble.  In  some  ca»o»  the  special  nonsos 
Boomed  to  bo  destroyed,  and  culdnoss  of  the  surfaco  was  a  very  promi- 
nent symptom.  Kr.  Wright  also  injected  a  strong  inAision  of  tbo 
drag  directly  into  the  torrent  of  the  circulalioa.  Beath  was  in  mntv 
cftsoa  produced  in  nine  miuutos,  tho  symptoms  being  immediate  dilata- 
tion of  tbo  pupils,  groat  incroaao  in  tho  rate  of  the  cardiac  pulsations, 
paralysis,  and  convulsions.  When  the  fatal  result  was  not  brought 
about  in  so  short  a  time,  great  anesthesia  of  the  surface  was  noted  a 
considerable  time  before  do^th;  coldness  of  the  surface  and  pai-alysia 
of  tho  special  scnsos  were  also  prosunt  in  some  cases.  In  Dr.  Korscb's 
experiments  (^Bets's  MemorabUieTi,  vol.  xviii.f )  the  concentrated  infusion 
was  injected  into  the  jugular  rein;  the  coldness  of  tho  surface  was 
especially  noted,  and  also  great  muscular  rigidity.  Upon  rabbits,  ac- 
cording to  the  rcsoarchea  of  Wnght,  ei^t  acta  very  foobly.  In  birds, 
as  represented  by  chickens,  turkeys,  and  pigeons,  it  causes  symptoms 
analogous  to  those  produced  in  mammala,  as  is  tcstitied  to  by  Tessier 
and  by  Gross,  both  quoted  by  Stille,  and  by  Bonjeau  (^Traite  de  V Ergot 
de  Sfigle,  Paris,  1845).  Enormous  doses  of  ergot  are  required  to  pro- 
duce toxic  symptoms  in  animals,  since  in  one  of  Wright's  experiments 
an  amount  equivalent  to  two  drachma  for  every  pound  weight  of  the 
dog  failed  to  kill. 

Upon  man  tho  toxic  influence  of  ergot  is  also  very  slight,  and,  al- 
though I  have  given  tho  fluid  extract  in  ounce  doses,  I  have  never  aeen 
it  cause  any  distinct  symptoms.^    Fatal  abortion  has  several  times  been 


*  I'«rpirm  {Mattria  M*dien,  Sd  AmcriuD  ediUuD,  rot.  ii.  p.  1S7)|  on  tbo  latlunitjr  of 
Phocbuv,  suu*  UikC  in  lb*  «X|>triniauU  of  Dim  ooovuliioDi  were  not  ptMtat. 

f  UafarIun»Ulj,  I  bkre  nQt  bk«l  moms  ti>  KerMli'a  piL|>«r,  bikI  know  It  oaty  faj  mbatrMti 
ill  fit  itvdical  Tim*i  0/  Cottada,  Tol.  1.,  ud  &kmidt'i  JakrbUch*r,  Bd.  elz.  p.  120. 

X  Pur  MMS,  »«•  Nenbert,  Jauru./llr  Pkarmatodgnamik,  1364,  Bd.  li.  p.  <8J,  alM,  uiae 
0H«,  Ricblor,  C*i4piir'§  fUrttlJohr»ckri/t,  Bd.  xz.  p.  177;  T»rliea,  Ann,  d'Sgg,,  18^5,  toI.  i.; 
Tuledo  Mtd.  anit  Sufy.  Jaunt.,  Jnlf,  197S. 
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produced  by  er^got ;  bul  I  know  of  ouly  two  iostaocw  of  decided 
iog  in  A  noD-pregnant  pereon.  lu  the  first  cm«e  (CT.  S. 
gastric  irritatioD,  thirst,  di&rrhcea,  baming  pain  in  the  feet,  aod  eoo- 
Tulsions  are  said  to  bare  preceded  death.  In  the  aecond  case  (Dr.  G. 
8.  Oldright,  Canada  Med.  Joum.,  IS70,  p,  404),  two  bonra  after  takisf 
the  drug  (nmoant  not  stated)  there  were  developed  tingling  in  tbo 
Angers  and  feet,  cramps  in  the  legs,  arma,  and  chest,  with  dizzinees  and 
weakneas ;  the  pupils  were  dilated,  the  pulse  was  very  small,  and  a  feot- 
ing  of  coldness  was  complained  ot  Tfaeae  symptoms  were  relieved  bv 
the  administration  of  stimulants  and  the  nse  of  external  boat ;  after  a 
time  thoy  recurred  with  greater  violence ;  finally,  under  the  reinsdto- 
tion  of  the  roeasores  previously  employed,  the  foce  became  iDtenadtr 
coDgeated  and  purplish  red,  pain  in  the  head  was  fi^lt,  the  patient 
Momed  much  excited,*  and  coavuUioos  wen  feared,  bat  did  not  ocour; 
there  was  some  diarrhoea,  with  dark*gray  stools.  In  the  case  raoordsd 
by  Neubort  (toe.  cit.),  the  great  coldness  of  the  surface  waa  flepadaOy 
noted;  and  as  this  symptom  was  very  prominent  in  the  case  reoordad 
in  the  Toledo  Medical  and  SurgictU  Journal^  and  has  been  so  commonly 
remarked  in  orgotizcd  animals,  it  probably  is  characteristic  of  poison- 
ing by  tho  drug.  Dr.  Davidson  reports  a  case  with  fluid  blood,  jana- 
dico,  and  universal  hemorrhages,  attributed  with  doubtful  correctasa 
to  poisoning  by  ergot  (London  Lancet,  1882,  ii.  526). 

The  above  summary  of  the  general  symptoms  caused  by  poistHioin 
dosos  of  ergot  shows  that  tho  phenomena  are  mainly  paralytic  in  ibeif 
nature;  but,  although  an  cnormoua  amount  has  been  written  abont  tb« 
drug,  we  have  very  little  knowledge  as  to  the  immediate  caaaes  of  tb« 
pnralj-sifl.  Since  both  Wright  (loc.  cit.,  pp.  320,  321)  and  EdUer  han 
found  that  the  voluntary  muscles  are  nut  affected  by  ergot,  it  wDOld 
Bcem  that  the  nervous  system  must  bear  the  brunt  of  the  poison. 
E^igene  Haudelin  is  said  to  have  shown  that  tho  peripheral  nervos  on 
not  affected.f  and  the  experiments  of  EOhlor  have  confirmed  thi«  w 
far  as  concems  the  motor  nerves  and  the  watery  extract  of  ergot.  B.9 
fbund,  however,  that  those  portions  of  tho  drug  not  soluble  in  vauv 
appeared  to  increase  the  excitability  of  the  peripheral  efferent  ncrres. 
and  that  upon  the  peripheral  sensory  nerves  both  portions  of  the  orffA 
acted  as  a  feeble  depressant  On  the  whole,  it  is  probable  that  tbe, 
chief  action  of  the  drug  is  upon  the  nonre-centros.  { 

The  chief  interest  to  the  therapeutist  in  regard  to  the  phyalologie 
action  of  ergot  centres  upon  it«  influence  on  the  circulation,  espedaU^' 
on  the  blaod-vessels,  and  upon  its  action  on  the  impregnated  ntenu.    I 


*  TbiM  ijmptMU  WW*  nrj  pnhMj  ««Md  bjr  tb«  Urj*  quatJUvi  »f  Almbal  Uk«B. 
t  /nauy.  Di*»ert,,  DoTpftt,  1871 ;  ftbitn«t«d  ii  SekmiHl't  JahrbOein;  Bd.  eir.  p.  US. 

X  Iq  ism,  T.  Korkorio,  In  »  Si.  fetorabttrg  tbMii.  aDnovd  thai  prgn«u)fi«d  fta4  ^ihm- 
Urlitlo  pfttbological  ftltarftUoni  oui  b*  toaai  ■■  the  ipioftl  oord  o(  uiimkli  alow]/  killed  vitk 
•rgot.  Tha  Bometneu  or  tfeli,  h«»eirer,  *ectt*  to  b«  man  Ihaa  dattbtfoL  8c«  P^pw  ^At 
Orilnr«ld,  ArtSiv/.  Pfth.  u.  y«nn.,  iti.,  188»-9(l. 
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shal]  di8cu88  these  points  seriatim.  Before  doing  bo,  it  would  bo,  per- 
hupg,  best  to  speak  of  the  chronio  poisoning  by  ergot ;  but,  as  any 
deductions  fVom  the  symptoms  of  ergotism  as  to  the  physiological 
action  of  the  drug  would  be  at  best  only  inferencos,  I  shall  defer  the 
coDsideralion  of  the  subject  to  tbo  section  on  toxicology. 

Action  on  the  circulation. — Although  the  heart  is  profoundly  afTcctod 
in  acute  poisoning  by  ergot,  yet  death  is  probably  not  duo  to  tUia  cause, 
since  Wriglit  (loc.  eit.,  p.  320)  found  that  after  death,  evon  though  the 
heart  was  quiet,  it  commenced  to  boat  as  soon  as  the  congestion  waa 
relieved  by  an  incision,  and  continued  to  pulsate  for  fifteen  minutes. 

One  of  the  earliest  careful  cardiac  studies  of  ergot  is  that  of  P. 
Gberty  (abstracted,  Schmidt's  Jahrbiicher,  Bd.  civiii.  p.  127).  Ue  found 
that  in  the  frog  after  the  injection  of  a  gramme  of  ergotin  the  heart 
eoffers  diastolic  arrest  and  is  unable  to  respond  to  stimuli.  It  is  incon- 
ceivable that  this  can  be  duo  to  other  than  a  direct  action  of  the  drug 
upon  the  cardiac  mnsclo ;  yet  Ebcrty  seems  to  believe  it  is  caused  by 
an  influence  exerted  through  the  pneumogastrics,  and  it  h  said  that 
after  division  of  these  nerves  even  very  groat  quantities  of  ergotin  are 
powerless  to  produce  cardiac  arre«t. 

In  man,  Aill  doses  of  ergot  unquestionably  diminiuh  the  fVoquenoy 
of  the  puUe,  since  the  phenomenon  baa  boon  independently  noted  by 
Parola,  Gibbon,  Arnal,  Hardy,  Beatty  (all  quoted  by  Profussor  SLill6), 
and  by  Profeasors  Bailly  and  S6e  (Bulletin  Tkerap.,  t.  Ixx\-ili.  p.  435) ; 
but  the  method  in  which  this  reduction  is  brought  about  is  uncertain. 
The  amount  of  the  reduction  varioB  fVora  ton  to  thirty-five  boat*  per 
minute  i  but  very  rarely  is  the  pulse  reduced  below  sixty  oveu  by  the 
largest  doses.  According  to  Bberty's  experiments,  therapeutic  doses 
of  the  drug  produce  in  mammals,  as  in  man,  slowing  of  the  heart's 
beat.  It  was  found  that  in  fVogs  the  pulsations  of  the  heart  were  still 
affected  after  destruction  of  the  medulla,  but  that  Id  mammalii,  after 
paralysis  of  the  peripheral  vagi  by  atropine,  ergot  was  powerless  to  alter 
the  cardiac  rhythm.  These  experlmouts,  if  correct,  appear  to  prove 
that  ergot  act^  as  a  stimulant  to  the  peripheral  cardiac  nerves,  and  that 
the  re<luction  of  the  number  of  beats  is  due  to  this,  and  is  independent 
of  the  nerve-centres.  Boreischa  has  noticed  that  toxic  doses  quicken 
the  heart's  action,  and  that  under  these  circumstanceti  galvanization  of 
the  par  vagum  has  little  or  no  effect  upon  the  heart.  It  would  seem, 
therefore,  as  if  the  drug  first  stimidated  and  then  paralyzed  the  periph- 
eral pneumogastrica. 

As  early  as  1827,  M.  Courhant  advanced  the  opinion  that  ergot  pro 
duces  a  spasm  of  the  blood-veasels  ;  but,  although  his  theory  was  very 
generally  adopted,  only  within  a  very  few  years  has  any  earnest  at- 
tempt been  made  to  prove  or  disprove  its  correctness.     In  1870,  Dr. 
,      Ch.  L.  Holmes  {Archives  tU  Physiol.^  t.  iii.,  1870)  found  that  when  the 
I    blood-veesets  of  the  frt^'s  web  were  watched  under  the  microscope  and 
I    the  animal  poisoned  either  with  the  aqueous  extract  of  ergot  or  with 
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the  powdered  drag,  the  vessels,  both  venous  and  arterial,  con' 
aoen  to  undergo  a  very  great  contraction.  Dr.  A.  Weruicb  (  VircKo^ 
Archiv,  1872,  Bd.  Ivi.  p.  510)  ob6ei*ved  that  when  rabbita  fn  which  th 
artories  of  the  thi^h,  back,  pia  mator,  etc.,  were  exposed,  received  fu 
donufl  of  ei^ot,  those  arLcrios  could  bo  seen  to  undergo  a  very  rcmarlc 
able  dtmtnution  in  their  calibre.  Thcae  obeciralions  have  been  coa 
firmed  by  other  observers,  among  whom  may  bo  mentioned  Vogt,  Df 
8.  Koraoh  (loc.  cit.%  Max  Schiillor  (^Berliner  Klin.  Wochaischr.,  1874.  p 
305),  and  Boldt  (Schmidt's  Jahrbucher,  ilart-h,  18711).  Tho  Utter  ob 
Borrer  also  a6£rmH  that  there  run  through  the  ergotized  capillarifl 
wave-iikc,  peristaUic  spasms.  Patrick  Nicol  and  J.  Moasop  (Bril. 
For,  Medico-Chir.  Rev.,  voL  L,  1872)  have  noted  with  the  ophtbalm 
the  contraction  of  the  retinal  voasels  after  tho  exhibition  of  er^ot  in 

If  general  roso-motor  spasm  be  produced  by  ergot,  uotees  the  hearth 
action  be  greatly  weakened  by  tho  drug  there  must  bo  a  very  dodiia 
rise  in  the  urterial  pressure.  Dr.  Ch.  L.  Uolmee  (ioc.  cit.)  firat  show* 
that  when  the  aqueous  extract  ia  injected  directly  into  tiio  jugular  vet; 
of  the  dog,  immediate,  rapid,  and  very  decided  deproeaion  of  the  arU 
rial  pressure  occurs,  with  violent  criee  and  efforts  on  the  part  of  tb 
dog,  followed  by  a  period  of  quiet  and  a  rise  of  the  arterial  prosann 
above  the  normal  point.  Aa  Kohlor  and  Eberty  (FtVcAow's  Archiv,  Bi 
Ix.  p.  384)  and  myself  have  alt  found  that  ergotin  (Bonjcan'a)  raiN 
the  arterial  pressure  enormously  in  fW}g8  and  mammals,  the  fact  moa 
bo  accepted  aa  proved. 

Br.  Holmes  tried  tho  effect  of  the  injection  of  the  ergot  after  mo 
tion  of  the  cardiac  nerves,  but  obtained  results  so  varying  and  contit 
dictory  that  he  oould  cotno  to  no  other  conclusion  than  that  the  alttf 
ations  of  the  arterial  pressure  produced  by  ergot  are  not  dopendes 
upon  ita  cardiac  action.  In  the  absence  of  details  of  these  oxpurimenti 
we  can  but  accept  this  conclusion. 

The  unexpected  result  in  the  investigation  of  0r.  Uolmes  waa  thi 
primary  depression  of  the  arterial  pressure,  a  doprcasion  which  sii^H 
sight  sooms  mcompatible  with  the  ido:i  Umt  ergot  conLracta  tho  TdflH 
It  ia,  of  course,  possible  that  tho  fall  of  pressure  nay  bo  due  to  an  ia 
tense  action  of  tho  drug  upon  the  heart;  hut  Dr.  Holmes,  in  order U 
explain  it,  propounds  a  theory  which  is  very  plausible,  hut  which  bl 
certainly  does  not  prove  to  bo  true.  Hia  idea  is  that  tho  finit  fall  of 
tho  arterial  pressure  is  duo  to  a  spasm  of  the  pulmonto  oaptllariei 
hindering  tho  blood  in  its  passage  to  the  left  heart,  and  thereby  cansin 
venous  repletion  and  arterial  depletion.  It  is  to  be  remembered  tha 
he  injected  tho  ergot  diroctly  into  the  jugular  vein,  so  that  the  wh<^ 
force  of  the  remedy  foU  diroctly  upon  the  pulmonio  circulation.  It  I 
evident  that  this  matters  very  little  if  ergot  prodooos  voso-motor  span 
only  through  an  influence  upon  the  nerve-centrea,  but  that  it  does  male 
a  material  difference  if  the  contraction  of  tho  vessels  be  the  result  of  i 
local  action.    Holmes  asserts  that  after  section  of  a  sympatholio  norw 
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and  injection  of  the  ergot  the  vchscIh  supplied  by  the  divided  nerve  can 
be  seen  to  contract,  and  Wernich  confirms  this  observation.  If  ergot 
does  thus  cause  Taao-motor  spaain.  it  is  plain  that  in  Dr.  Uolmes'e  ex- 
periments this  spasm  must  have  been  very  intense  in  the  lungs  before 
the  systemic  capillaries  were  affected.  Our  investigator  proved  by  ex- 
periment what  a  priori  seems  nocessarily  true,  that  if  blood  bo  prevented 
from  passing  freely  to  the  lungs  the  arterial  prussure  falla  very  greatly. 
In  this  connection  il  is  worthy  of  notico  that  the  period  of  arterial  de- 
pression following  the  injection  of  the  drug  into  the  jugulnr  vaia  was 
very  brief.  In  the  only  experiment  detailed  in  full  by  Dr.  Holmes, 
the  pressure  began  to  riao  in  throe  minutes  after  the  completion  of  the 
injection;  in  five  minittoa  it  was  nearly  normal,  and  in  eleven  min- 
utes it  was  above  the  normal  point.  If  the  asserted  facts  are  all  true, 
the  theory  of  Dr.  Holmus  is  phiusiUlo.  It  is^  however,  very  doubtful 
whether  the  ergotie  spasm  is  local  in  its  origin.  Evidence  derived 
from  judging  by  the  eye  as  to  whether  a  vessel  does  or  does  not  oon- 
traci  must  be  taken  cum  grano  salie,  and  the  observations  of  Holmes, 
of  Wernich,  and  uf  J.  U.  Peton  (De  VAction  de  VErgot,  Paris,  1878)  are 
directly  contradicted  by  the  apparently  careful  and  elaborate  experi- 
ments of  Dr.  Paul  Vogt  {Berlin.  Klin.  Wochcmchr.,  1869,  No.  xii.),  in 
which  the  dilated  vessels  of  the  ear  of  a  rabbit  whose  cervical  ganglion 
had  been  extirpated  could  not  be  made  to  contract  by  ergot.* 

The  results  obtained  by  P.  Eberty  {Inaug.  Dissert.,  nolle,  1873)  are 
in  accord  with  those  of  Vogt,  and  disagree  with  thoso  of  Dr.  Holmes, 
especially  in  their  bearing  upon  the  question  whether  the  contraction 
of  the  arteries  is  centric  or  peripheric  in  its  origin.  He  finds  that  the 
arterial  pressure  rises  directly  and  enormously  after  the  injection  of 
orgotin.  This  nso,  which  ho  acknowledges  to  bo  chiefly  duo  to  the 
contraction  of  the  vessels,  occurs  in  the  veins  as  well  as  in  the  arteries, 
and  in  the  frog  aa  well  as  in  the  dog  and  tbu  rabbit.  According  to  hia 
experiments,  it  must  be,  at  least  in  the  batrachiau,  centric,  since  in  the 
frog  it  does  not  take  place  afler  destruction  of  the  medulla.  Ho  also 
found  that  after  the  inhalation  of  nitrite  of  amyl  the  ergot  enured  rise 
of  the  arterial  pressure.  It  is  a  fair  inference  that  if  the  vauu-mutur 
spasm  be  centric  in  the  frog  it  is  also  bo  in  the  mammal. 


i 


*  In  ftMrin  of  flxperlmeDte  m»da  hy  ProfeBsor  S,  Riagor  kod  Dr.  H.  Sftitubarj  (Bri'l, 
JfMf.  Jcum..  Jui.  18ft4)  afoa  tortoltM  »cooTHag  to  the  niotliod  or  <>tulio!I  (■«■  Piyiiatit,  p, 
SS7),  tba  uddttioa  of  ergotin  grentl;'  •loivwl  the  nt«  of  fltm  throagfa  tho  aTtttriutot. 

TbtM  ratult*  ecrtftinlj  ftpjieiu'  tti  be  canLrary  t«  llie  pri>viuu4  ilrifl  ot  unr  eviilanea  Id 
•bowing  ihhl  vrgoi  %cu  I^mbU^  upon  tli«  T«ueli.  It  wu  fcand,  howerer,  that  tb«  ftddltioB 
of  ergotla  ta  tlie  wUa«  aululiim  unxi  lind  no  lii^tioat  eSact  until  them  frua  ten  per  oent.  of  tbl 
aztrMt  io  ■olatlon.  Tsn  p«r  ovst.  of  argatio  Is  onoagh  rerj  (eriondy  to  influcrc*  tbo  riMldltj 
of  iht  uliii*  Mlntion.  knd  it  ii  probabl*  tbiU  tbo  (lonlog  elToct  of  tUo  •rguttn  «u  iho  nMilt 
of  »]t«rod  pb/sioal  eoa'litioiMf^-*  aonoljaion  wblah  U  KirrolioniteiJ  hf  tbe  fitot  that  tba  raoorda 
clcarlj  thaw  oomplata  Iom  of  Tit^Uy  in  m\\  porta  of  tba  tortobe  axperlmaDtsd  with,  a  toM  of 
rilality  whioh  In  all  probftbllitj  waa  tliaral  b;  th«  art«f ias.  Cartainlj  theaa  ex]>erlmenta  oaa- 
■01  b«  Moaptad  u  valid  ia  oontndlotloa  of  th«  oldar  raaalta. 
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In  an  e«pecifil  invosUgation  of  iho  Biibjtwt  (^Phila,  Msd,  2K$ne*,  vol.  rr.) 
I  found  that  ergoUu  iiijocted  into  a  vein  doos,  as  IIolmeeAtatee,  prociuo« 
in  the  mammal  an  immodiate  fall  of  tho  nrleriat  pressure,  wfaieh  ia 
ahortly  Iblkiwod  by  an  enormous  rise.    I  also  found  that  diTisiou  of  tb« 
cord,  I.e.,  vaao-motor  paralysis,  does  in  dogs  prevent  llie  rii»o  of  tba 
preaguro.    It  muat,  Uioreforo,  bo  coosidorcd  proved  that  moderate  do»t$ 
of  ergot  cause  a  rise  of  the  arterial  pressure  &y  stimulating  the  vtuO'Moeor 
centre ;  and  that  the  first  fall  of  prcsauro  ie  duo  to  a  direct  action  on  tba 
cardiac  muscle,  upon  which  the  ergotiu  is  at  once  procipitftlud  when 
thrown  into  the  jugnlar  vein,  is  dcmoostratod  by  tho  facts  that  the  Adl 
does  not  occur  when  the  drug  is  introduced  gradually  into  tho  circulatiuu 
hy  hypudoruiie  injectioU]  and  that  tbo  drug  is  a  poison  to  tho  eardiao 
muscle,  as  was  shown  in  my  oxporimcnta  as  woU  oa  in  those  of  Eberly. 
In  entire  confirmaiiou  of  this  conclusion,  Dr.  John  C.  Uomiuelcr 
(^Medical  News,  Iviii.,  1891)  has  experimentally  found  that  injcctioiui 
of  ei^ot  produce  contraction  of  the  arterioles  and  capillaries  in  tbt 
omentum  of  a  rabbit  when  the  aplnnl  cord  is  intiict,  but  are  UDabl« 
do  HO  after  destruction  of  the  cord  ;  al»o  that  the  isolated  frog's  bc^rt 
is  gi-eatly  slowed  and  still  more  weakened  in  its  beat  by  the  local  appli- 
cation of  ergot;  and  that  after  destruction  or  section  of  the  spinal 
cord  ergot  la  powerless  to  raitte  the  arterial  pressure. 

Haiidelin  is  stated  to  hare  found  that  the  arterial  pressure  falls  after 
the  exhibition  of  the  poison.  Brown-S^quard  has  insisted  {Archives  de 
Physiohgie,  1870,  t.  iii.  p.  431)  that  in  crgotic  poisoning  there  arc  two 
periods, — ftrat,  vnso-motor  spasm,  and  secondly,  vaso-motor  paralynis;' 
and  Haudelin  noted  a  fall  of  arterial  pressure  al\er  toxio  doses.  Dr.  Bo- 
roiscba  (^Arbeiten  Pharm.  Laborat,  Moskau,  i.  55)  also,  in  a  number  of  ex- 
periments, using  Bonjcan's  ergotin,  found  a  very  decided  fall  of  preasura 
produced  by  the  di*ug.  In  none  of  these  experiments  was  there  any 
rise  of  pressure  at  all :  either  tho  ergotiu  used  was  not  equivalent  lo 
that  employed  by  Uolmos  and  myself,  or  else  tho  result  obtained  woa 
dependent  upon  tho  use  of  very  large  dosos.  In  a  serioe  of  experimenta, 
Boroi^cba  found  that  the  fall  of  pressore  after  section  of  the  spinal 
cord  high  up  was  proportionately  not  nearly  so  great  as  in  the  normal 
animal.  This  indicates  that  the  fkll  of  pressnre  waa  due  to  vaso-motor 
palsy.  It  would  seem,  therefore,  that  the  conclusions  of  Brown-S^qnant 
are  correct,  and  that  decidedly  toxic  doses  of  ergot  lower  the  arterial  press- 
ure, by  depressing  both  t?ie  heart  and  the  vaso-motor  centres- 
Bodily  Temperature. — The  coldness  of  the  surface,  which  has  beM' 
so  permanent  in  cases  of  otitic  poisoning,  seems  to  depend  upon  a 
general  fall  of  tomporaturo.  Hemmetcr  has  noticed  in  numerous 
studies  upon  the  tower  animAla  that  this  fall  of  temperature  cum- 
monly  amounts  to,  and  often  exceeds,  five  degrees  centigrade  ;  bo  baa 
also  noticed  a  tall  of  temperature  of  two  degrees  Fahrenheit  in  the  human 
being.  The  cause  of  the  fall  of  temperature  has  not  been  made  oat. 
Hemmeter  states  that  in  several  experiments  he  has  found  pronounced 
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reduction  of  uroa  elimination  in  dogs  under  the  influence  of  ergot,  and 
believes  it  possible,  though  not  proved,  ibat  the  full  of  temperature  ie 
duo  to  diminished  general  metabolism.  It  {&  ^o^»\\Ae  that  the  slowing 
of  the  blood-current  which  is  produced  by  ergot  (as  a  necessary  renult 
of  the  increased  resiatanco  produced  by  the  contraction  of  the  hlood- 
Tessels,  and  which  has  boon  oxperimontally  demonetrated  by  Hom- 
moter  with  Ludwig'e  etromnhr)  has  some  connection  with  the  fall  of 
temperature. 

Action  on  the  Intestines. — ^Tbe  muscle  fibres  in  the  ooata  of  the  blood- 
TO&seU  are  certainly  not  the  only  non-striated  muscles  upon  which 
ergot  acts;  indeed,  the  probabilities  are  strong  that  the  drug  influences 
muscular  fibre  of  this  character  wherever  it  exists  in  the  body.  Ac- 
cording to  Wertheiiuer  aud  Maguiu  (Archiv  d.  Physiol.,  xxiv.,  1893), 
ergot  produces  very  active  movements  in  the  coats  of  the  stoinocb,  and 
Dr.  Wright  found  very  active  intestinal  peristalsis  at  the  poHt-mortem 
examination  of  potsoned  animals  ;  further,  both  Dr.  Wernich  (  VirehQw's 
Archiv,  1872,  Bd.  Ivi.  p.  515)  and  Dr.  llaudolin  bear  witness  to  the  vio- 
lent intestinal  peristalsis  produced  in  the  lower  animals  by  toxic  doses 
of  ergot 

Uterus. — Upon  the  uterus  of  parturient  women  ergot  oxert-s  a  very 
pronounced  and  fixed  influence,  tncronaing  the  length  and  force  of  the 
pains,  and,  if  it  be  given  in  sufficient  dose,  causing  after  a  time  violent 
tetanic  cramp  of  the  whole  organ.  The  drug  certainly  acta  in  this  re- 
spect upon  the  lower  animals  as  It  does  upon  man,  since  Youatt  states 
that  in  a  large  experience,  both  with  monogaslrio  animals  and  with 
mminnnts,  he  has  never  known  the  drug  to  fail  in  its  action  on  th» 
ateniH  of  the  partunent  femalt!. 

The  action  of  ergot  in  producing  contraction  in  the  Impregnated 
hut  not  parturient  womb  is  by  no  means  so  constant.  Upon  animali, 
Dr.  Wright  found  It  to  fall  in  all  of  a  number  of  trials,  as  did  also  Bon- 
jean  in  a  single  experiment  On  the  other  hand,  Dioit  (Stil]6,  Tfierapeu- 
ticg,  2d  ed.,  vol.  ii.  p.  585),  Oslere  {Ibid.),  and  Percy  and  Tjaurent  (Ibid.) 
foand  it  to  cause  abortion  in  guinea-pigs,  sows,  rabbits,  cows,  and  cat* ; 
and  M.  Bodin  has  reported  an  epidemic  of  abortion  occurring  among 
cows  near  Trois  Croix,  which  he  attributes  to  feeding  upon  crgotizod 
grasses  {Jounutl  d€S  Connaissanres  Med.,  1842).  The  evidence  of  those 
who  have  used  ergot  for  the  induction  of  premature  labor  in  woman 
tallies  very  closely  with  that  which  is  brought  forward  in  regard  to  the 
lower  animals.  As  the  matter  is  so  settled,  I  shall  not  enter  into  an  elabo- 
rate discussion  of  the  effects  of  ergot  upon  pregnant  women.  To  show 
that  the  fUngUB  very  often  will  act  as  an  abortifaciont,  It  is  only  neces- 
sary to  quote  Professor  Itamsbotham,  who  states  {Obstetric  Medicins, 
Pbila.,  1860,  p.  318j  that  ho  has  made  a  "great  number  of  trials,"  and 
found  that  "expulsive  action  soon  followed  its  exhibition,  with  very  few 
exceptions."  It  cannot  be  gainsaid,  however,  that  very  otXen  the  drug 
has  failed :  sometimes,  no  doubt,  because  of  poor  qoality  or  because 
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given  in  inAuffldcnt  do8e,  yet  sufficiently  oft«n  to  show  tlint  its  abofil> 
focicnt  action  is  uncertain.* 

The  question  whether  the  uterine  dieturhance  Is  of  ceotrio  origin 
or  is  duo  to  the  direct  action  of  tliu  drug  upon  the  uterus  haa  oovr 
been  answoi'cd  with  posit ivcneea,  Although  the  answer,  perhapo,  eannot 
be  eoDsidcrud  final  until  corroborated.  Some  years  ainoe,  Boiviaeba 
cinimed  that  in  novoral  cjcpcrimcnta  ho  bad  succeeded  in  prtxlueing 
violent  uterine  movomenti^  with  er;;ot  after  the  division  of  all  lli« 
nervo  connections  of  the  orgna.  This,  of  course,  would  indicate  a 
periphei-ul  action,  but  Dr.  Wernich  in  two  experiments  found  that  no 
vorniiculur  moTcmcnts  were  produced  in  the  unimpregnnt«d  womb 
by  ergot  after  previous  section  of  the  spinal  cord.  In  former  edi- 
tions of  this  work  I  have  objected  to  those  oxperimcnts  as  noD-con- 
clusive,  on  account  of  the  fwebluneMs  of  the  animals  used,  but  the  very 
carefVil  and  elaborate  research  made  by  Dr.  John  G.  Hommcter  aeema 
to  be  conchisivo.  In  repented  ex])erimontft,  having  found  that  the  in- 
jection of  ergotin  produced  contractions  in  the  expose<l  uterun  of  a 
narcotised  rabbit,  he  destroyed  the  B])inal  cord  with  a  hot  wire,  aod 
determined  that  ergot  was  no  longer  able  to  cause  uterine  rontraotions: 
that  the  failure  of  the  ergot  in  those  casee  was  not  due  to  paralyals  of 
the  uterus  by  slioc^k  was  then  demonstrated  by  injecting  ammonia  ioto 
the  veins,  when  violent  uterine  contractions  occurred. 

SumfMiry.— Ergot  can  scarcely  be  considered  to  bo  a  poison,  but 
■when  taken  in  enormous  amounts  it  is  enpable  of  producing  vomiting. 
rapid  breathing,  weakness,  growing  ijaralysis,  urgent  thirst,  peripheral 
and  cerebral  pains,  dilated  pupils,  great  fbcblcness  of  the  circulation^ 
convuli^ionH,  and  death,  the  most  charactcriittle  symptom  being  tho 
great  full  of  bodily  tem|>orature.  The  method  by  which  these  syrnp^ 
toma  are  produced  haa  not  yet  been  determined.  Therapeutic  doses  of 
ergot  increase  blood-pressure  by  stimulating  the  vaso-motor  centre  In 
the  medulla,  but  have  no  distinct  influence  upon  the  heart  or  the  walb 
of  the  arterioles.  Toxic  dbsoa  depress  the  pressure  by  cardiac  paral* 
ysis,  and  probably  also  by  paralysis  of  the  blood-veesel  coats.  Ergot 
so  nets  upon  the  centres  in  the  lower  spinal  cord  which  presido  over 
the  utorino  muscles  ns  to  produce  violent  uterine  contractions,  and 
finally  uterine  tx^tanus. 

THERAPBcnca. — As  a  therapeutic  agent,  ergot  is  employed  both  by 
the  obstetrician  and  by  the  physician ;  and  I  shall  consider  these  naaa 
of  it  separately. 

Owing  to  the  power  that  ergot  poasesses  of  intensifying  labor-patns, 
it  has  long  been  used  in  uttrine  inertia  during  parturition.  Indeed,  it 
was  for  this  purpose  that  the  drug  was  first  employed  in  medicine,  and 
thereby  acquired  the  name  of  pntvis  partvrieni.  The  literature  of  the 
subject  is  immense,  and  all  imaginable  opinions  as  to  the  efTeota  of  the 

■  Var  %  Rion  «1ftlmr«U  MlUnfc  furtli  of  tb*  ai«4t*r,  tbe  NwUr  mijr  ooomlt  Pmf«Mar 
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drag  when  given  in  labor,  and  aa  to  the  adviaability  of  its  umploymcnt, 
have  been  advanced ;  but,  without  discu.'^i^ing  thotte,  I  uhall  here  simply 
point  out  the  elearty-eatablished  rules  fur  its  use,  and  the  clinically* 
determined  dangers  and  advantages  of  its  employment  If  ergot  bo 
given  in  very  small  doses  during  labor,  the  natural  pains  aro  simply  in- 
tenaiQod  ;  but  if  the  doeo  be  large  enough  to  have  a  decided  efTeel,  ihcir 
character  is  altered :  they  become  not  only  more  severe  but  much  more 
prolonged  than  normal,  and  finally  the  intervals  of  relaxation  appear 
to  bo  completely  abolished  and  the  intermittent  expulsive  effurte  are 
changed  into  one  violent,  continuous  strain.  It  id  evident  that,  if  the 
resistance  bo  sufficiently  great,  this  may  endanger  the  safety  both  oi 
the  mother  and  of  the  child.  The  dangers  to  the  mother  are  twofold : 
there  is  a  possibility  of  the  uterus  rupturing  itself  by  its  efforts;  and, 
when  the  head  cornea  down  upon  tho  perineum,  if  the  soft  parts  be 
rigid  there  is  a  very  strong  probability  that  they  will  bo  lacerated. 
The  daugor  of  uterine  rupture  is,  I  think,  a  remote  one;  for  ullhougb 
Mvoral  alleged  cases  have  been  recorded,  yet  in  very  few  is  the  accident 
clearly  tniccable  to  the  asserted  cause  (sco  Still6,  Therapeutics,  2d  ed^ 
vol.  ii.  p.  591).  The  fatal  character  of  the  accident  is  such,  however, 
that  the  possibility  of  its  occurrence  should  al wall's  prevent  the  rockleSB 
use  of  tho  drug.* 

The  improper  use  of  orgot  ia  Jbr  more  aorlnus  tn  its  effects  upon  the 
child  than  upon  the  mother.  During  a  violent  uterine  contraction,  the 
passage  of  the  blood  from  the  placenta  to  tho  child  must  be  inlcrfored 
with,  or,  in  other  words,  the  respii-ation   of  the  fcEtus  is  temporarily 


*  Th«  fottowlDg  ooDoliulftDi  kr«  tbote  of  Profauor  SchAti  (iran^Utsd  ncd  ooiitltBMd  hj 
Dniomoti^r),  u  rtntod  befnr»  tb«  Third  Uvruftti  tijfi»oo1ngic!Bl  CnngraM,  at  Fribnorg,  kikI  nem 
worthjr  of  being  giT«D  b«T*  u  tho  nmll  of  ■  T«rj  wrafol  >tii4j  bj  ■  tboroagblj-liiitnioMd 
pbj*ictui : 

"  t.  Tbe  eontranloni  of  tba  ntentiij  wfa«n  prodawd  bj  ergot,  In  thalr  tnanser  uid  ebftr> 
fe«t«r  do  Dut  differ  frum  ihe  normal.  Ergi>l  |iruilue«a  (iroperi;  oo-ordiaated  ooutrai^tiuDt  of  til* 
■teriu,  proriijod  large  dosM  h&ve  d'A  Unii  gircn,  and  benoe  moat  probftblj  acta  by  difMl 
rtinnUlion  of  tbe  ceolra  for  ulerin«  oonUaclion. 

"  II,  tn  ea«e  tb«  mntnotiiinD  are  alfaady  prcaont,  argot  InorcaMi  thair  Bimbw  bat  doM 
not  rMder  tbcm  Jtrong^r.  Tti«  intaojitj  of  (bo  fvtoo  of  ifaa  oontnotiou  i»  inflnanoad  odIj  la 
proportion  to  their  fraquenoy. 

"  lit.  Ai  •  gooarnl  lula,  in  aoruftl  labor  tba  foroo  la  grMtcat  wbea  tba  ftoqaeaoy  of  lb« 
oontnction*  i*  fmoi  lix  to  (on  in  (hirt;  minulM.  Oou  ihoulJ,  in  tba  amploymoot  of  argot, 
Msk  to  maintain  (bii  frvqaani^y  and  mt  n1l»w  it  to  oxeend  Un  ountraeitian*  in  UilHy  minute*. 

"  IV,  Tbo  aotioo  of  tba  *«<»lo  bagina  flftaon  miniitoa  aftar  U>  admlnlatnlion  b>-  tba  laontb, 
and  ifl  greatest  in  tliLrty  tnmulu.  One  enn,  tbererara,  Jndgu  of  tba  effeet  of  a  dnae  of  tb« 
drag  only  afiar  tba  (ocond  half-hour  after  it  fau  been  glrcn,  and  ihoold  andar  no  aircnm- 
RasOM  admintster  )C  ofie»er  tban  unce  in  an  bour,  if  oua  irialiai  to  aroid  tba  risk  uf  pro- 
dneing  too  fraqaent  and  oonaoqaently  too  waak  auBtraetlona  by  oamtilatira  action,  or  of 
caofing  ulerino  totaaui. 

"  V.  Tba  effaola  of  a  du*e  liul  fur  one  bour  only,  auJ  the  ilrog  muat  Lbercfare  be  repaatad 
hourly.  Aa  a  general  rale,  tba  proper  dose  to  gire  la  a  very  auall  one  If  utorlDO  aodon  baa 
already  began.  In  order  to  be  sure  of  avoiding  too  great  a  fr«qaenay  of  oonlroetiun  «ritb 
all  lia  detriroental  elTecti,  U  ii  ncceaaafy  lo  begin  with  from  aigbt  to  Ub  dropa  of  tba  floid 
eztraot,  fui  ini tance,  and  to  Incroaaa  it  with  groat  oara,  rapaatiag  it*  um  not  aoonar  tbao  one 
boor  after  tba  procodiag  doaa." 


878 


LOCAL  JtEUBDlES. 


■topped,  80  that  its  life  dopond.t  npon  the  aeration  of  the  blood  during 
the  int«rrals.  If  the  latter  b«  very  much  aboTtened,  the  life  of  tba 
child  is  greatly  imperilled ;  and  if  they  bo  abolished,  it  rausl  he  d^ 
atroyod,  unless  delivery  occurs  in  a  very  few  momenta.  Those  consider- 
ations are,  I  think,  sufficient,  without  Anther  discutision,  to  show  the 
imporativenees  of  the  rule  never  to  give  ergot  in  uterine  inertia  when 
there  is  much  resistance,  either  in  the  bony  or  in  the  soft,  parts  of  the 
mother.  In  primipares  such  resistance  is  always  to  ho  looked  for,  and 
its  degree  often  difficult  to  judge  of  beforehand ;  and  in  such  women 
ergot  i^hould  not  be  used  at  all  for  the  purposes  of  expulsion.  Sven 
under  the  most  favorable  circumstances  for  its  employment — when  the 
woman  has  previously  borne  children,  wben  the  bony  pelvis  is  capa- 
cious, and  the  soft  parts  are  relaxed  and  dilatable — its  u»o  should  be 
entorod  upon  with  caution ;  and  if  the  accoucheur  be  skilAiI  iu  the  ap. 
plication  of  instruments,  cases  must  bo  rare  in  which  the  latter  arv  not 
preferable  to  the  ccbolic. 

In  women  of  lax  fibre,  with  roomy  pelves,  ergot  may  bo  uaod  lo 
Qtenne  inertia  if  instruments  are  not  at  hand,  or  if  they  ara  obj< 
to,  or  if  the  obstetrician  is  timid  in  their  application. 

At  the  close  of  parturition,  ergot  in  very  commonly  employed  to 
prevent  posi-partum  hemorrhage;  and  in  this  case  there  is  no  objcotion 
to  its  OBo,  and  the  remedy  ia  invaluable.  But,  as  it  requires  fVom  fifteen 
to  twenty  minutoa  for  ita  action  when  given  by  the  month,  ergot  ex- 
hibited  in  this  way  cannot  be  relied  upon  to  arrest  flooding  wben  it  has 
already  set  in.  To  prevent  the  occurrence  of  tie  latter,  it  is  an  excei- 
loDt  rule  to  give  a  full  dose  of  the  ecbolic  when  the  child's  head  is  well 
down  upon  the  perineum  and  beginning  to  emerge  at  the  vulva.  AftoT. 
labor,  if  a  tendency  to  bleeding  is  manifested,  ergot  may  be  administered 
hypoderroically. 

For  the  induction  of  premature  labor,  ergot  has  been  and  still  Is  to 
some  extent  used ;  but  it  ia  uncertain  in  ita  action,  and  offers  no  odvao- 
tages  over  instrumental  methods. 

The  success  of  ergot  in  arresting  hemorrhage  aflor  labor  soon  lad 
to  its  use  in  uterine  hemorrhages  in  other  than  parturient  or  pregnant 
women;  and  the  next  step  beyond  this  was  its  employment  in  other 
hemorrhages.  In  all  forma  of  hemorrhage  in  which  no  direct  local  ap- 
plication can  be  mado,  ergot  is  to-day  probably  the  most  generally  oaed  I 
remedy  ;  and  oven  when  local  applications  can  bo  made,  ei^t  may  oftea , 
bo  exhibited  internally  as  an  adjuvant  to  the  local  styptic.  It  is  thu»' 
employed  in  menorrhagia,  iu  kaimoptysis-,  hemorrhage  fVom  the  gvmt^ 
epigtaxiSy  etc.  Ei^ot  acts  with  especial  rapidity  and  efficiency  in  thestt 
coaee,  if  given  hypodermieally :  used  iu  this  M-ay,  the  suddenness  of  the 
result  in  htemoptyais  is  sometimes  surprising.  Even  wben  the  hemor- 
rhage id  apparently  dependent  upon  a  dyscrasia,  as  in  purpura  A^rmor- 
rhagica,  the  hypodermic  injection  of  orgottn  may  produce  the  happiest  I 
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roaulta  (caaos,  Brit,  Med.  Jburn.,  ii.,  1874 ;  PhUa.  Med.  Times,  vol  v.). 
The  value  of  tbo  drug  in  homorrbage  ia  no  doubt  dopcndcat  upon  its 
power  of  contracting  the  email  vcftscla.  In  colliquativo  night-sweats 
due  to  relaxation  of  tbo  blood-vessels,  ergot  ie  a  most  efficient  remedy. 

Allied  to  its  use  in  bemorrfaage  is  the  employment  of  ergot  in  en- 
largement  of  the  spleen  iVom  various  cauaes.  Dr.  Da  Coela  was  the  first 
to  inggest  hypodermic  injections  of  the  drug  fur  this  purpose,  and  he 
claims  to  have  even  cured  leukcemia  (^Amer.  Joum.  Med.  Sci.,  Jan.  1875). 

It  was  the  suppoeed  action  of  ergot  upon  the  muscular  fibres  in 
the  walls  of  the  vessels  that  led  Professor  Langenbeck  to  try  the  effect 
of  the  hypodermic  injection  of  the  remedy  in  aneurism.  The  result 
obtained,  as  reported  in  the  Berlin.  Ktin.  Wochenschr.  (vi.,  1889),  was 
surprising.  How  far  surgeons  have  followed  up  this  matter  I  do  not 
know;  but,  according  to  Dr.  Paul  Vogt  {Berlin.  Klin.  Wochetischr., 
March,  1872),  Schneider  has  cured  a  case  of  femoral  aneurism,  and 
Dutolt  one  of  the  subclavian.  Vogt  bae  himself  employed  the  remedy 
BueoeeefUlly  in  a  very  severe  case  of  variose  veins  of  the  logs,  of  many 
years'  standing.  Tbo  remedy  is  injocted  into  the  immediate  noigbbor- 
hood  of  tbo  aneurism  or  vftri.T,  ono  or  two  grains  of  the  extract  of 
ergot  being  employed  every*  day.  A  good  deal  of  local  swelling  and 
hardness  is  induced,  and  the  good  achieved  has  probably  becu  simply 
the  result  of  tbo  local  inflammation. 

Very  many  years  ago,  Dr.  F.  B.  Barlan-Fontayral  proposed  (Joum. 
des  Sci.  med. -pratiques  de  Montpdlier,  tomes  vi.,  vii.)  the  use  of  ergot  in 
cKronic  dysentery  and  diarrhaa,  on  account  of  its  power  of  cnuti^ing  coo* 
traction  of  the  capillaries ;  and  Massolax,  in  an  epidemic  of  chro^ 
diarrhcEa  among  the  French  troops  serving  in  the  East,  found  tluit 
the  suggestion  was  well  timed.  Although  Barlan-Fontayral  afterwards 
published  a  book  (Xe  Seigle  ergots  et  de  r Application  de  VErgotine  d  la 
Ours  de  la  Dysent&ie  et  de  la  Diarrhee  chroniques,  MontpoUier,  1858) 
upon  the  subject,  it  attracted  little  or  no  attention.  In  1871,  Pro- 
fessor A.  Luton,  of  Kheims  ( Oaz.  Hebdomad.,  Oct.),  stated,  as  some- 
thing new,  that  be  had  used  ergot  with  remarkable  success  in  a  violent 
and  protracted  epidemic  of  dysentery.  Successful  cases  of  chronic  diaV' 
rhcsa  are  also  reported  by  other  observers  (see  Schmidfs  JahrbUcher^ 
Dec.  1871 ;  Lancet,  1876,  ii.  409) :  so  that  trials  of  the  remedy  should 
be  made  in  all  obstinate  cases. 

Another  employment  of  ergot  for  the  purpose  of  restraining  excea- 
sive  secretion  is  in  galactorrh<ea,  in  which  affection  it  baa  been  used 
with  success  by  Dr.  lie  Gondro  (Bull.  Therap.,  t.  lixvii.  p.  282),  who 
was  led  to  employ  it  by  an  observation  of  Drs.  Poyet  and  Commar- 
mond  (Annul,  de  la  Soc.  de  Med.  de  Saint-Etienne  et  de  la  Loire,  1863) 
that  wet-norses  fed  upon  crgotisod  broad  lost  their  milk. 

The  action  of  ergot  upon  the  blood-vessels  suggests  its  employ- 
ment ID  those  cases  in  which  there  ia  local  or  general  dilatation  of  the 
vessels.     I  have  used  it  in  pulmonic  congestion  with  apparent  good 
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results,  and  it  has  boon  highly  lauded  ia  the  first  fltiiges  of  pnrumoiuA 
by  N.  S.  Davis  (Journ.  Amer.  Med.  Agaoc,  1884),  by  Sunol    (XokJm 
Med,  liec.,  1884),  and  Inter  by  other  rUnicians.    It  baa  been  espoctmllj 
uot«d  by  Dr.  J.  B.  Kolly  (Jforf.  Register,  1S87),  as  giving  immediate 
roHof  whoD  injected  hypodermically  in  low  forms  of  pulmf>n*try  hy- 
peremia, such  as  occur  in  typhoid  fovers.    Ergot  has  also  been  recom- 
mended especially  by  0.  Roaenhach,  as  a  mcanR  of  raising  blood-preuiuv 
in  cases  of  cardiac  disease  whore  thero  bt  thouj^ht  to  bo  not  aufficiaoL 
peripheral  resistance;  and  Ilommoter  believes  that  tbe  dicrotic  palM 
is  duo  to  a  very  low  degree  of  pressure  in  the  arterial  system,  and  u 
an  indioiition,  cspoeially  in  chrouie  cardiac  disease,  for  the  nao  of  ergot. 
Uosenbnch  rocoramends  the  drug  strongly  in  aortic  inRufficioncy  with 
cardiac  dilulation.     Ergot  will  probably  also  bo  found  of  eervico  as  a 
vaflo-motor  stimulant  ia  surgical  shock,  Andit  has  been  used  with  asserted 
good  rosuIt,s  against  terebral  congtMion  following  iiijuricB  to  the  head. 
In  case  of  apoplexy,  by  increasing  the  blood-pressure,  its  tendency  ia  (o 
do  harm  rather  than  good.    It  haa  also  been  espocially  commended  in 
congestion  of  the  spinal  cord  by  Brown-Sequard,  Hammond,  Beard,  .'ii.t 
others,  and    I   have   myself  used    it  with    satisfaction.      Dr.   Hain]>.: 
{Practitioner^  vol.  i.  p.  263)  recommonda  it  in   whooping-cough,      Mr. 
Woakes  believes  the  pnin  of  neuralgia  {Ibid.,  p.  257)  to  be  duo  to  con* 
gcstiou  and  serous  etTusion  into  tbe  uorve-shcaths,  and  has  used  orget 
with  asserted  good  results.     Dr.  Daniel  H.  Kitchen  {Amer,  Sourm.  af 
Insan.,  July,  1873)  has  employed  it  with  great  success  in  headaches  of 
the  most  diverse  and  even  opposite  origins,  and  has  cared  (?)  fpUejay 
with  it.     In  the  latter  disease  he  continues  its  use  for  montba.     lie»' 
meter  also  claims  that  the  consentaneous  use  of  ergot  increa«eA  greatly 
the  e0iciuncy  of  the  bromides  in  epilepsy.    Dr.  Dohenne  {Munich  M«i,% 
xlv.  86)  statee  that  be  boa  obtained  most  remarkable  ofTecta  in  the  r^ 
lief  of  diabetss  by  snbcutaneous  injections  of  ergotin.     The  general 
clinioai  experience,  however,  seems  to  be  that  whilst  occasionally  ergot 
does  great  good  in  diabetes,  it  u.sually  fails  to  accomplish  anything, 
When  succvsstui,  it  rapidly  diminishes  the  glycosuria,  thirst,  and  poly- 
uria.   In  diabetes  insiptdas,  though  it  often  fails,  ergot  ia  perhaps  tha 
most  generally  useful  remedy  that  wo  have.     It  is  probable  that  both 
in  true  aud  false  diabetes  it  does  good  whoa  the  primary  lesion  t*  coo- 
gcstion  of  tho  medulla  oblongata. 

In  1872  {Berlin.  Klin,  Wochenschr.,  Juno  17),  Profosaor  Hildebrandi 
aDriounced  that  in  ulnu  cases  of  fibroid  tumors  of  the  uterUs  he  had  iu«d 
with  the  utmost  advantage  hypodermic  iigoctions  of  ergotin ;  and  ibii 
practice  has  been  followed  very  widely  on  this  continent.  It  is  scarcely 
to  be  doubted  that  cures  are  sometimes  effected ;  but  probably  in  tbe 
majority  of  cases  *  the  drug  simply  lesseoB  tbe  uterine  oongeation,  and 

■  Sm  Afnrr.  Jmim.  .Vrt/.  ^ci.,  Jul;,  1973;  Avirr.  Pmctitiom^,  Mkjr.  tS73,  lUj,  lflT«, 
Aaguit,  IS74:  ainU,  April.  19711;  l^ne*i,  M«r.  ISTS;  (»iMy«  Mad.  Joon.,  l»71j  ui 
npvclnlljr  Dr.  Bjtord'i  Addroii,  Tntiu.  Amtr,  Mad.  A—oe.,  187ft. 
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does  good  precisely  as  it  does  id  chronic  subacute  metritis  and  in  subinvo- 
lution and  hypertrophy  of  tbo  uterus  (Muoilows,  Practitioner,  vol.  i.  p. 
166)  i  it  may  be  that  sometimos  it  straiiglus  iho  growth  by  causing 
uterine  contractions.  If  the  lattor  be  tbo  case,  a  cure,  as  ib  tiuggested 
by  Profojisor  Goodell  (^Proceed.  Afed.  Soc.  of  Pennsyloania^  1873),  is  to 
be  expected  from  the  rutaody  only  in  mural  and  Hubmuouid  tumors. 

An  objection  to  the  method  of  Hlldcbrandt  is  the  great  pain  and 
local  inflammation  which  often  result;  and  Goodell  proposes  as  a  sab* 
siitute  the  use  of  enumata  or  suppositories  containing  the  drug. 

Some  years  ago,  led  by  a  fancied  resemblance  between  tb^  physio- 
logical action  of  ergot  and  that  of  quinine,  Dr.  Bubou^  prupostid  the 
fungus  as  a  succedaneum  to  the  alkaloid  in  malarial  fevers,  and  in 
support  of  his  views  he  published  a  book  entitled  Jiecherches  sur  Us 
Proprietts  therapeutiques  du  Seigle  ergote,  Paris,  1873.  He  brought 
forward  some  evidence  of  the  value  of  the  remedy;  but  the  latter 
has  shared  the  fate  of  the  older  substitutes  for  the  South  American 
specific.  Br.  Th.  Clomone  (^Deutsche  Klinik,  1865,  p.  2G7)  affirms  that 
ergot  affords  the  most  potent  relief  in  tbo  ammoniacal  eystorrhtea  of 
paraplegics.  He  gives  it  internally,  but  especially  uses  iDjeciions  iuto 
the  bladder  of  a  solution  of  crgotin  (gr.  ii  to  fjv).  Ergotiu  supposi- 
tories are  asserted  to  bo  of  great  value  in  hemorrhoids  (iV.  Y.  Med. 
Record,  xvl  563).  I  have  used  them  in  one  or  two  cases  without 
benefit. 

ToxicoLOGT. — Enough  bos  ab*eady  boon  said  in  regard  to  the  acute 
poisoning  by  ergot,  except  it  be  to  state  that,  when  abortion  is  threat- 
ened from  ite  iogestioa,  in  the  maintenance  of  perfect  quiet  and  in  the 
&ee  exhibition  of  opium  are  to  be  found  all  tbo  measures  of  relief  at 
our  commaud. 

Since  the  days  of  Galen,  there  have  swept  over  larger  or  smaUer 
districlfi  of  Europe  epidemics  uf  diseases  which  have  beeu  attributed  to 
eigot.  lu  many  parts'  of  Europe  r^'e  bread  forms  the  great  staple 
article  of  food  of  the  lower  classee.  It  always  contains  a  small  quan- 
tity of  ergot,  but  not  enough  to  have  any  deleterious  effect  upon  the 
health.  When  the  summer  is  wet  and  cold,  the  ryo  becomes  very  ex- 
tensively ergotized,  so  that  the  fungus  constitutes  a  large  proportion 
of  the  materials  entering  into  tbe  bread.  It  is  under  these  circum- 
stances that  there  occur  thoee  epidemics  of  ergotism  or  chronic  ergutio 
poisoning  which  have  been  recorded  from  time  to  time  since  the  days 
of  Galen  and  of  Ciesar.  It  is  not  always  the  rye  that  causes  these 
fHghtful  losses  of  life,  as  Heusinger  (Joum.  fUr  Pharmakodyn.,  Bd.  L  p, 
405)  bos  traced  one  epidemic  to  diseased  oats.  Before  going  further, 
it  seems  proper  to  state  thai  Trousseau  and  Pidoux  assort  that  tboee 
epidemics  are  not  dependent  npon  any  specific  action  of  ergot,  but 
are  either  epidemics  of  blood-diseases  or  simply  the  rosnlts  of  im- 
proper and  insufficient  food, — the  outcomes  of  poverty,  wrotchodneaa, 
and  famine.    It  seems  to  me  indisputable  that  some  of  the  various 
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«pidomics  which  have  been  recorded  were  of  this  character,  bnt  oer- 
taioly  it  is  no  loss  indisputnble  that  othera  were  not,  Moroora, 
uumorous  acattorod  cases  are  on  record  tn  which  a  fow  pcroonA  or » 
family  bavo  been  affected  with  ergotism  unmistakably  traoeablo  to  the 
use  of  broad  largely  composed  of  the  fUngus.* 

The  scope  of  the  present  work  ia  such  as  to  forbid  my  entering  into 
an  ehiborat«  discuBsion  of  the  epidemics  of  ergotism,  especially  aa  the 
Bubjoct  has  no  pi-actical  bearing  so  far  as  \.\\q  American  profosaton  ia 
concerned,  since  the  absence  of  deep  poverty  is  so  complete  in  our 
country  that  no  one  would  feed  on  largely  ergotisod  bread ;  and,  lo  flict, 
DO  case  of  oi^tism  has  as  yet  been  reconied  as  occurring  in  the  United 
Statea.t 

There  are  two  varieties  of  ergotism, — ^the  spasmodic  and  tbo  g*ii> 
grenous. 

Qangrenoui  ergotism  has  been  especially  observed  in  France,  and  is 
believed  to  be  the  same  as  the  ]gnis  Sneer  or  the  JgnU  Sancti  Antonit 
of  the  Kiddle  Ages, — an  affection  which  in  922  killed  forty  thonsaod 
persons  in  Southwestern  France,  and  in  1128-29  fourteen  thooaand  la 
Paris  alone.  It  generally  commences  with  itching  and  formications  in 
the  feet,  severe  pain  in  the  back,  contractions  in  the  rausclea,  nausea, 
giddiness,  apathy,  with  abortion  in  pregnant  women,  in  suckling  women 
drying  of  the  milk,  and  in  maidens  amenorrhcea.  AA^r  some  time, 
deep,  heavy,  aching  pains  in  the  limbs,  an  intense  feeling  of  cotdneaii 
with  roal  coldness  of  the  surface,  profound  apathy,  and  a  sense  of  utt«r 
weariness,  develop  themselves.  Then  a  dark-red  spot  appears  on  the 
nose  or  on  ooo  of  the  extromitioe;  all  sensation  is  lost  in  the  affected 
part;  the  skin,  perhaps  over  a  large  surface,  assumes  a  livid  red  hue. 
and  in  the  foci  of  local  chaugce  bullm  filled  with  serum  appear.  The 
adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrono  epreMLi» 
until  finally  death  puts  an  end  to  the  scene.  Very  generally  tbe  ap 
petite  and  digestion  are  preserved  to  the  last,  and  not  rarely  there  is 
an  almost  ferocious  hunger.  The  gangrene  is  generally  dry,  tbe  parts 
withering  and  mammifying;  but  sometimes  it  is  moiat,  and  pynmic 
ejrmptoms  may  even  be  developed.  Of  course  a  very  largo  number  of 
cases  do  not  terminate  in  death ;  but  the  part  immediately  affected  if* 
generally  lost.  In  these  cases  the  toes  most  generally  are  the  portion 
destroyed,  but  it  may  be  any  one  or  all  of  the  extremities;  and  the 
nose,  lips,  ears,  and  even  the  buttocks,  sometimes  bear  the  bnint  of  the 
disorder. 

Spasmodic  ergotism  may  in  the  lightest  coses  be  manifested  only  by 
itching,  formications,  nnmlmees,  or  complete  amesthesia  of  the  fingen 


*  For  u  loooant  of  a  mod«n)  e|>l(Iciiii(>,  bm  Dnttaek.  Ank.  /.  Kiin.  Mtd.,  xsxliL  t*^ 
t  Aaj  0O8  wpeoikllT  lotereftvd  to  th«  >ati)«ot  will  flad  thi  Htantiin  rwy  ■•II  rapr*- 
•Baud  ia  tho  refer«D«w  of  Pnltmot  SliWi't  work  on  Thw^paoUoa,  to  wbtob  m»y  b*  »A6»t 
PnbonC'i  book,  quot«J  on  the  pniriviu  fnf*.     For  th»  rmdv  of  OvroiKn,  «  vwrf  OMikkC 
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iind  toes  or  of  tho  buttocks,  and  by  gaatro-intefitinal  irritation,  ns  gbown 
bj  colic,  vomiting,  diarrhaoa,  or  constipation,  and  withal  a  ravenous 
hunger.  In  more  serore  casee  thwe  manifestationH  are  intensified,  and 
Bpiumodic  eyrnptoms  appear,  Tiolont  and  painful  tonic  contractionB 
affecting  CBpecEalty  the  floxoi-a  of  the  extromitiea,  interrupted  at  timeii 
by  intorvalfl  of  quiet,  but  gradnally  growing  into  Bevero  general  tetanic 
parox^'sma,  with  opislhotonoe  and  ompro»thotonoa.  In  the  intervals 
there  are  very  generally  muncular  tn^mhlings,  and  aa  the  case  progrewon 
there  are  developed  cerebral  manJfestatlonB,  such  aa  dieturbancoe  of 
vision,  photophobia,  chromopsia,  hemiopia,  and  periodic  amblyopia  and 
amaurotdtf,  gjddioesa,  cataleptic  and  epileptic  paroxysms  with  or  with- 
out loss  of  conscionsneas,  doUriam,  and  idiocy.  Gaatro-intesttnal  symp- 
toms are  always  very  marked,  but  with  them  ts  a  characteristic  ravenous 
hanger  and  a  longing  lor  soar  food  and  drink.  The  akin  ia  earthy  or 
yellowish  in  its  tint,  and  is  oilcn  spotted  with  boils  or  pustules  or  semi* 
gangrenous  vesicles.  Death  is  apparently  caused  by  exliaustion ;  and  in 
those  that  recover,  various  local  paralyses,  habitual  spasina,  amaurosis, 
mental  aberrations,  or  even  idiocy,  oA.en  remain  through  life.  In  a 
few  cases  the  Bymptonis  are  still  more  violent,  and  the  spinal  and 
cerebral  disturbances  soon  lead  to  death. 

In  some  epidemics  of  orgotibm  tho  cases  havo  been  a  mixture  of  the 
spasmodic  and  gangrenous  forms  of  the  disease. 

The  primary  changes  in  ergotism  are  iu  the  blood- veascls.  Ergotic 
gangrene  cau  readily  be  produced  in  the  cotnb  aud  tongue  of  chickens, 
aud  Profesfwr  v.  Recklinghausen  asserts  tho  essfuntial  lesion  in  these 
cmAea  to  be  hyaline  thrombi  in  the  arterioles  aud  capillaries;  whilst 
Grunfcid  has  found  the  walls  of  the  vessels  thickened,  slruclurally 
changed,  and  their  lumen  occupied  by  Ibrombi,  in  some  places  full  of 
blood-corpuscles,  and  in  other  imrts  undergoing  hyaline  degcQeratiori 
{Inavy.  Diss.,  Dorpat,  1892). 

Aduinistbation. — Ergot  may  be  given  in  powder,  but  at  present 
this  method  is  very  rarely  used  r  the  dose  is  half  a  drachm  to  two 
drachma.  The  U.S.  Pharmacopoeia  recognizes  a  wine  {Vinum  JSrgotee^ 
— 15  per  cent.),  a  fiuid  extract  {Extraetum  Ergotce  Ftuidum),  and  an  ex- 
tract (Rrtractum  Krgoi<F).  The  first  of  those  ia  a  good  preparation  for 
internal  use,  ant)  may  be  administered,  as  an  ecboHc,  in  doses  of  half 
an  ounoe  to  two  oanees.  The  fluid  extract  is,  however,  preferable. 
The  n^nal  ecbolio  dose  is  one  to  two  drachms.  In  norvons  diseases 
much  larger  doses  are  required  ;  thus,  in  congestion  of  the  spinal  cord 
I  usually  begin  with  half  an  ounce,  and  increase  it  to  an  ounce  throe 
times  a  day.*    The  solid  extract  is  given  id  doses  of  iVom  five  grains  to 


*  It  woold  appear  tbtt  roEDctimca,  owing  to  idlMjoenaiu,  evni  ihmII  tmoaDli  of  «rgot 
MUM  tnaeh  diMarbftaae.  Thui,  Dr.  R.  B.  Pculkoor  rtporti  {Ht\B  York  Med.  Joum.,  Jud* 
14,  ^M^)  ft  oiua  In  which  *  flnltlnnfain  of  t)ie  flnjil  «ztr»ct  cshkH  gna,%  t\v9fiatn,  ■wtllinf 
Add  r«daM*  or  tb«  r«*t,  ftud  fioltal  prickllBg  of  tb«  flztni&ltkM,  pn>b«blj  M  tb«  oatcom*  cf 
SUtrlo  iirlUtEn. 
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a  drachm.  Of  the  so-called  Eryotin  two  variedee  have  been  proposed, 
that  of  Bonjuan  and  that  of  Wiggers,  Bonjean's  ergolin  is  mmle  by 
exhausliDg  the  ergot  witli  water,  evaporating  to  the  ooni«istoncy  of  a 
ayrup,  prut-ipitating  the  albumen,  gam,  etc.,  with  an  excess  of  alcohol, 
decantiDg  the  clear  liquid,  and  evaporating  to  the  conBistency  of  a  sof\ 
extract.  This  orgotin  is  boliovod  to  be  about  ten  or  eleven  tirooa  aa 
strong  an  ergot,  five  or  six  grains  of  it  representing  about  a  draobm  of 
the  drug. 

The  ergotin  of  Wiggers  simply  contains  everything  in  the  ergot 
which  is  insoluble  in  water.  Kohlor  (^Virchow's  Archw,Bd.  Iz.)  hi^H 
proved  that  Wiggers's  preparation  baa  no  influence  upon  the  ctrcuU^H 
tion,  but  in  toxic  dosoa  produces  violent  convulsions.  It  onghc  not  to 
be  employed  therapeutically.  Bonjoan'a  ergotin  is  that  usaally  kepi 
in  our  pharmacies,  and  represents  all  the  virtues  of  the  remedy.  Tho 
officinal  extract  of  ergot  (Extractttm  Ergotce,  U.S.)  is  as  good  for  hypo- 
dermic UHe  aa  Bonjoan's  orgotin,  and  in  all  respects  roproeonta  the 
drug  therapeutically.  Its  strength  va  fire  times  that  of  the  fluid  ex- 
tract; when  used  hypodennically  five  grains  uhould  bo  dissolved  in  five 
minima  of  glycerin,  ten  minims  of  boiled  water,  and  half  a  minim  of 
carbolic  acid,  and  filtered :  tho  danger  of  severe  local  tronblo  is  also 
lessened  by  plunging  the  nozele  of  tbe  syringe  deeply  into  tho  ma»> 
cutar  tiasuea. 

HYDRASTIS.    U.S. 

The  rhizome  and  roots  of  Hydrastis  Canadensis,  an  indigenous 
perenninl,  commonly  known  ft«  Golden  Seal,  nydmstia  contaiue  tbe 
alkaloid  berbeiini,  to  which  it  owes  its  yellow  color,  and  probably 
two  other  atkaloidt^,  canadiTie*  and  xanthopwxine  i  besides  its  ch 
teriHtic  alkaloid,  hj/drastijie.  The  tatter  occurs  in  brilliant  four-sided 
prisms,  imxlorous  and  almost  tasteless,  but  having  a  very  bitter  and 
somewhat  acrid  taste  when  in  tho  form  of  a  salt.  Pure  hydmetine 
and  its  salts  can  be  obtained  in  tho  ahopn,  but  tbe  hydrastin  uf  oom- 
merce  is  an  impure  body  containing  bcrbcrino,  hydraHt^'n^,  and  probably 
other  more  or  less  active  alkaloids  besides  resin. 

FnvsiOLOOiOAL  AcriON. — According  to  Falck  and  Guonste,  toxic 
doses  of  berberine  cause  in  dogs  restlesancss,  convuUtive  tremblings, 
thirst,  and  diarrhoea,  and  finally  partial  paralysis  of  the  hind  leg*. 
From  seven  to  fiiloen  grains  of  it  killed  rabbits  in  fVom  eight  to  forty 
hours.    The  symptoms  were  increased   frequency  of  respiration  and 


*  AeeoHlDg  to  the  BXp«rini«iit>  of  Von  Ban^,  eAnndim^  to  toxlo  dOMi  pndBOM  ft  kritf 
•UffS  of  psjohlcAl  ftiid  motor  excitftbilit;^  rolluwoil  bjr  gsnark]  pkrsljili  Mid  ilifri— lim,  wltb 
dtrath  from  raafilrMtur;  parkJ^aia,  uiit  hw  little  ur  no  dlrmt  Mtion  opon  tk*  Mood-pr 
Tlie  rate  of  pnlMtioo  in  tbs  bolfttej  frog'i  h«un  U  iMMDftd,  but  lb*  work  doM  u  aal 
"by  tb«  nodcnlo  dow;  lar^r  doan  parnljiH  Ika  oitncle  of  tha  bnrt.  Tb«  rohwtary 
M«  not  affectatl  bj>  the  klkAloU*  nor  U  tb«  ut«nu,  AlOwufh  dUrrlkiM  wltk  rlotoai 
poHilKbii  li  pnKltM«d. 
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trenibliogB,  followed  bj  dcci-euse  of  tho  mle  of  breathing,  paresin,  pn- 
ralysis  of  iho  hind  legH,  great  dyspntea,  and  finally  convuIsion<i.  Hoth 
I>r.  Schuriuow  and  Curci  (boo  Land.  Med.  /tec.,  Oct.  II,  1886)  agree  that 
berberine  caueea  the  arterial  pressure  to  full  rapidly  from  va*to-motor 
panilysiR, — Schurinow  affirming,  however,  that  lalo  in  tbe  poifloning  the 
peripheral  vagus  la  paralyzed,  in  this  being  confirmed  by  Marfori  (/IrcA. 
/.  £xper.  Path.  u.  Pknrm.,  xxrii.),  although  Curci  aBsui-ts  that  the  norvo 
18  not  at  all  alTectod.  Tho  heart'A  action  i^  at  tirat  stlowcd  and  aflcrwarda 
rendered  more  rapid,  the  nuisciilar  fibret*,  according  to  Curci,  being 
finally  paralyzed.  The  respiratory  centres  are  depressed.  Abdominal 
peristalsis  is  greatly  increased.  The  urine,  after  toxic  doses,  becomes 
albuminous,  and  sometimes  contains  epithelial  cASts,  while  afler  death 
the  kidneys  ai-e  found  inflamed  (Curci).  The  action  of  the  drug  on 
the  nervous  Bystem  is  feeble,  but  there  is  finally  losa  of  voluntary 
power  and  of  rofiex  activity,  and  alno  of  ecusation,  the  aciicHihcnia 
being  according  to  Curci  of  central  origin,  but  according  to  Schurinow 
the  result  of  paralysitt  of  the  Hcnttory  nerve-trunks.  In  man,  as  yet, 
no  Tiolent  symptoms  have  been  recorded  as  produced  by  berberine. 
Buchncr  took  nearly  twenty  grains  without  causing  anything  more 
BeriouR  than  a  loose  stool.  As  a  hitter  tonic  it  has  been  used  hy  various 
physicians  in  doses  of  tVom  two  to  five  grains,  and  its  action  in  this 
doM  appt^'ars  to  be  that  of  a  simple  bitter.  It  may  be  given  in  pill  form 
or  di(Wolve<J  in  alcohol. 

The  dominant  alkaloid  of  hydrastis  is  hydrazine.  In  toxic  doses  it 
causes  increased  respiratory  movements,  followed  after  a  time  by 
lessened  re»piratoi-y  moveironts,  salivation,  vomiting,  excessive  peri- 
stalsis, muscular  tremblings,  weakness  and  rigidity,  loss  of  voluntary 
movement,  rise  of  bodily  temiierature  (Bunge).  (often  followed  by  a 
fall),  feeble,  rapid  puUo,  clonic  and  tetanic  convulsions,  increased  re- 
flex activity,  and  death  from  cromp-asphyxin  or  general  paralysis,  or 
exhaustion  with  respiratory  failure.  (Uartholow,  Lioyds  Drugs  and 
MedidMt  of  North  America;  Maya,  Tkerap.  Gaz.,  1880;  E.  Falck,  Vir- 
choic's  Archw,  Bd.  cxix;  Marfori,  Arch./.  Exper.  Path.  u.  Pharrn.,  1890; 
Cerna,  Therap.  Gnz.,  1891;  Serdzcfl',  Inang.  Diss.,  Moscow,  1890;  Kuno 
von  Bunge,  Tnaug.  Diss.,  I»oq)at,  1893.) 

The  general  physiological  action  of  hydi-astine  and  ita  salts  is  best 
studied  system  by  systoui. 

yervous  Si/atem. — We  have  no  knowledge  in  regard  to  tho  action  of 
hydrttstine  upon  the  cerebral  hemis[ihcres.  and  so  far  as  I  know  there 
have  been  no  cerebral  symptoms  recorded  as  produced  by  it  in  man. 
The  oonvutuions  which  ura  hu  prominent  in  poiwining  by  it  in  the  lower 
animals  are  accumpanieil  by  a  heightening  of  reflex  activity,  and  are 
certaiuly  spinal,  since  they  are  not  prevented  by  previous  secljou  of  the 
cord,  but  are  stopped  by  destruction  of  the  cord.  This  period  of  motor 
stimulation  is  followed  in  the  tVog  by  loss  of  voluntary  movement  and 
depressed  reflexes:  at  first  the  reflex  power  can  be  restored  by  section 
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of  the  cord  (C«ma),  and  is  therefore  probitbly  due  to  BtimulailoD  of 
Setsohonow'a  centre;  later  it  'ia  irremediable.  C^rna  believes,  bat  does 
not  prove,  that  at  thid  time  there  is  centric  motor  palsy :  it  may  bo 
that  this  paralysifl  is  really  peripheral.  In  many  cases  the  animal  dies 
in  a  conruUion  before  the  jMiralytic  stage  has  been  developed.  Late 
iu  a  protracted  poieonlng,  and  after  denth,  the  mutor  nervea  are  de- 
pressed or  altogether  paralysed  (Kaick,  Cema),  and  Vod  Bnnge  has 
found  that  the  local  application  of  a  solution  of  the  alkaloid  to  a  nerve 
kills  it:  it  would  therefore  appear  that  hydrastine  is  a  direct  depresauit 
to  the  motor  nervo-trunks.  Both  Slavatinski  (quoted  by  Bungo)  and 
iiayn  hare  noted  Icaf^oning  of  the  aonpibility:  Dr.  Mays  fonnd  io  the 
frog  that  the  anfosthesia  is  not  prevented  in  a  log  by  tying  the  artery, 
although  the  alkaloid  whon  brought  in  contact  with  a  norve-tronk 
paralyzes  it.  If  in  Mays's  experimoDts  the  alkaloid  did  not  reach  by 
Imbibition  or  other  way  tlie  perijjberal  nerves,  it  must  act  upon  both 
the  sensory  cord  and  the  sensory  nei*vc8:  Cerna  affirms  poaitively 
thnt  any  action  it  may  have  U|X>ii  sensation  is  entirely  subordinate  to 
itQ  effect  upon  motion,  and  FaU'k  Btates  thiit  hydrastine  placed  in  tba 
eye  oausea  no  local  ana^sthcsiu.  Upon  the  muscles  the  allcaluid  has  some 
inflaenoe,  since  both  Palik  und  Bunge  have  found  that  its  not  too  dilute  ^ 
solution  diractly  applied  to  a  muscle  destroys  its  contmctilu  power,  a^H 
conclusion  which  is  confirmed  by  Cerna,  who  further  states  that  {ow*  V 
coding  the  depreasion  there  is  a  stage  of  excitation  in  which  the  ina» 
cular  contraction  under  stimuli  is  moro  complete  and  prolonged  than 
normal. 

Jiespi ration, — Whon  death  takes  place  during  a  convulsion,  it  pn^ 
ably  is  duo  to  crampft-Hphyxia  ;  but  when  it  occurs  during  the  paralytic 
stage,  it  is  fVom  paralytic  anphyxia  (probably,  io  part  at  least,  of  coinric 
origin),  the  heart-beat  continuing  after  death  (Serdself). 

Circulation. — It  is  affirmed  by  Dr.  Cema,  as  the  result  of  numerous 
oxperimentH,  that   hydrastine,  whether  in  minute,  medium,  or  toxitt 
doses,  and   in   whatever  way  adminifitered,  always,  if  in    sufficicat 
amount  to  impress  the  circulation,  cau»c6  fall  of  the  arterial  pro«ti 
This  statement,  however,  is  so  contrary  to  the  observations  of  Bartk 
low,  of  Felloer  (Wien.  Jfcd.  Jnhrb.,  1885),  of  Falek  (Virchoio's  Archii 
rxix.,  1S90),  of  SerdsefT  (quoted  by  Bunge,  page  47).  of  Marfori,  an 
of  Pellacani,  that  there  must  be  some  error  in  the  statement.    Accord- 
ing  to  the  great  bulk  of  authorities,  when  injected  into  the  vein  of  an 
animal  hydrastine  producee  on  immediate  full  of  pi'eesure,  foUowod  by 
a  marked  rise,  which  oontinues  for  a  length  of  time,  unless,  indeed,  the 
original  dose  has  been  very  lari^e,  whon  the  pressure  fells  progreesivelf. 
until  death.    The  first  or  primary  fall  of  pressure  appears  to  be  want-' 
ing  after  subcutaneous  injection  (Falck),  and  is  probably  due  to  the 
direct  action  of  the  concootratod  drug  upon  the  heart.    According  to 
Felluer,  the  rise  of  arterial  pressure  is  not  prevented  by  previous  sec- 
tion of  the  splanchnic  nerve  or  of  the  spinal  cord  high  up:  if  tlieM 
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srrations  be  correct,  the  rise  must  be  due,  at  least  Id  part,  either  to 
irt  stimulatioD  or  to  action  upon  the  votisols  themselves. 

It  is  probable  that  the  musclofibi'es  tbrouj^hout  tho  body  share  in 
the  stimulating  iafluence  of  bydrastine,  and  that  tho  iiicre&au  of  arte- 
rial pressure  is  caused  by,  first,  direct  sUniiilatiou  of  the  heart-muscle; 
eccoud,  contractiOD  of  the  muscle-fibres  iu  tho  smallur  blood- vusstiis.  In 
corroboration  of  the  first  of  these  coDclusions  we  havo  tho  remarkably 
high  and  full  pulse-waves  noted  by  various  cxperimenttins  as  wuU  as 
tho  statement  of  Serdzeff,  that  he  baa  proved  aii  actual  iuerenbe  in  the 
working  power  of  the  heart,  and  the  obscrvatiou  of  Mai'fori,  that  the 
alow,  powerAil  cardiac  beat  is  caused  by  hydrastine  in  the  iaolattid  heart 
of  the  iVog.  In  coafirmation  of  the  second  conclusion,— namely,  that 
the  Tesscls  are  contracted, — Mttrfori  found,  in  experiments  made  with 
Boy's  oncometer  upon  the  dog's  kidney,  a  constant  contruction  of  the 
organ.  It  may  be,  as  Marfori  believes,  that  the  vaso-motor  centres  are 
also  stimulated,  but  at  present  this  can  only  bo  eonsldorod  a  proba- 
bility. All  experimenters  agree  that  af\cr  a  toxic  dose  of  bydrastiue 
the  arterial  pressure  falls,  and  that  the  fall  of  pressure  is  in  part  pro- 
duced by  a  direct  depression  of  the  heart-muscle  or  its  coDtained  ganglia; 
a  depression  which  ends  in  diastolic  arrest  with  loss  of  muscular  irrita- 
bility. It  seems  also  almost  certain  that  at  this  period  there  is  a  wideu- 
iug  out  of  the  blood-paths,  due  to  a  direct  paralysis  of  the  muscular 
fibres  of  the  arterioles  tu  vessels,  and  also  of  the  vaso-motor  coutres. 
Tho  characteristic  stow  pulse  produced  by  tho  moderate  dose  uf  by- 
drastine,  according  to  Cema,  occurs  after  section  of  the  pneumogastric 
nerve,  and  miist  therefore  bo  the  result  of  a  direct  action  upon  the 
heart-muscle  or  its  cuutuined  ganglia.  Cerua  states  that  the  vagi 
nerves  retain  their  power  to  the  end  of  the  poisoning. 

Ahdominai  Action. — It  is  probable  that  hydraatine  infloenccs  both 
the  glands  and  muscular  fibres  of  the  alimentary  canal.  According  to 
Cerna,  it  markedly  increases  the  secretion  uf  saliva  and  uf  bile,  also 
the  intestinal  peristalsis. 

UUrus. — As  long  ago  as  1R83,  Professor  Schats  called  attention  to 
the  practical  value  of  bydra^tis  in  all  forms  of  homorrliago  fVom  the 
womb,  claiming  that  though  the  drug  act*  well  in  cases  of  uterine 
fibroids  or  myoma  it  is  also  efficacious  in  various  cases  of  menorrhagia, 
dysmenorrhcea,  eto.  Those  results  have  been  confirmed  by  Tumorous 
gynnoologiats.  It  is,  of  course,  not  possible  fVom  these  elinlcal  results  to 
determine  whether  the  good  is  obtained  by  an  action  of  the  dnig  upon 
the  uterine  mucous  membrane  or  blood-vessels,  or  by  provoking  con- 
tractions of  the  uterine  walls.  As  the  result,  however,  of  experiments 
upon  tho  lower  animals,  both  Felltier  and  Stavatinsk!  affirm  that  hy- 
drastine  has  a  distinct  ecbolio  action,  causing  uterine  contractions  in 
the  non-pregnant  uterus  and  abortion  in  pregnant  rabbits.  Dr.  Slava- 
(inaki  reports  a  case  of  premature  labor  produced  by  hypodermic 
iiyocttons  of  two  Co  three  grammes  repeated  daily.     It  would  seem, 
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therefore,  that  hydraatinc  i^  an  ecbolic,  and  that  it  Brreeta  n 
hernori*hago  In  part,  if  not  altogether,  by  provoking  muacuUr 
tractions. 

Eyes. — HydraAiino  Iac>nlly  applied  to  the  eye  cansoB  at  first  oo>n 
tton  and  afterwards  diiatAtion  of  the  pupil  (Cerna). 

Absorption  and  HSimination. — Hydrantino   appoara  to  be   ai 
from  the  alimentary  canal  somewhat  fllowly;  at  least,  it  is 
fiiinge  that  ton  timee  as  much  of  it  is  required  to  kill  nn  anim 
given  by  the  mouth  as  when  injected  hypoderraically,     Harfori  »tai 
ihat  it  in  apt  to  have  a  ciimatative  action  when  given  for  a  le 
time.    It  escapes  unchatiirod  through  the  kidney,  and  has  s 
foand  by  Uirsehhausen  in  the  fieces. 

Summary. — By  primarily  stimulating  the  spinal  motor  cord  hydn 
tine  cuusoa  totauic  couvulsions  with  heightened  reflexes,  followed, 
tho  dose  hare  been  large  enough,  by  loss  of  reflex  acUrity,  and  mol 
paralysis,  which  are  probably  in  part  due  to  depreBsion  of  tho  mol 
centres,  and  are  certainly,  at  toast  in  part,  the  outcomo  of  doprcad 
of  the  motor  nerves  and  aUo  of  the  muscles  thoroselTos.  Accnrding 
Cerna,  the  first  loss  o(  reHex  activity  m  due  to  stimulation  of  Sotsd) 
now'a  centre,  and  the  final  muscular  depression  is  precodod  by  oxcitati 
of  the  miiscle-flhres.  Dt>ath  may  occur  in  a  oonvulsiou  fVom  cnun 
asphyxia,  or  later  fW>m  simultaneous  paralysis  of  the  respiratory  ce 
ires  and  of  the  peripheral  apparatus.  Tho  arterial  prosauro  is  fit 
altered  and  secondarily  depressed :  the  first  rise  of  pressure  is  probal] 
due  to  the  stimulation  of  the  heart-muscles,  increasing  the  output  i 
forcCf  and  of  both  the  vaso-mutor  centres  and  the  muscle-fibroa  in  t 
arteriole  ooata,  causing  contraction  of  the  blood-vessels:  the  &II  i 
pressure  is  the  result  of  a  direct  paralytic  action  exerted  upon  t 
rauftcle-ftbres  in  the  heart  ami  in  the  arterioles.  Hydrastino  notah 
increases  intestinal  peristalsis,  and  probably  uterine  oontractions. 
would  seem  to  be  a  universal  muscle- poison,  which  acts  upon  bo 
striated  and  non-striated  mnst^le-flbre  in  heart,  arterioles,  inteaihii 
uterus,  and  generally  thrungbuut  the  body;  its  flrat  stimulant 
being  followed  by  marked  depression, 

TuEKArci'Tics. — When  locally  applied,  tho  preparations  of  b 
have  a  very  i-cmarkable  eflToct  upon  the  mucous  membranes, 
have  boon  used  with  asserted  excellent  rceults  m  chronic  gastro-intestimxi 
tatarrhAy  especially  those  duo  to  alcoholic  excesses:  as  Professor  Ru 
ford  (//r?7,  Med.  Jburn.,  1879,  vols,  i.,  ii.)  found  in  his  oxponmoata  u 
the  lower  animals  tbut  the  hydi-astin  of  commerce  caused  &  m 
increase  in  tho  biliary  secretion,  it  is  probable  that  fn  these  oata 
spoken  of  the  good  result  is,  at  least  in  part,  due  to  a  specific  iafluoucti 
upon  the  Liver  and  probably  other  abdominal  glands.  Nevortbel 
it  would  seem  certain  that  hydrastis  has  a  |>ecuirar  action  upon  mue 
membranee.  In  tho  second  stages  of  gonorrhaa,  after  the  acut«  in 
tnation  has  boon  subdued,  injections  of  bydrastin,  or  tho  fluid  o 
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suspended  in  muci1lag«,  are  ofteu  of  Hervice.  Fire  grains  of  the  com- 
mercial impure  bydrastin,  or  ten  to  Iwunty  minims  of  tlio  fluid  extract, 
may  be  used  to  tbo  ounce  of  fluid.  It  is  also  claimed  by  various  t;p«cial- 
iaia  that  ia  otorrhatL,  nasal,  vaginal,  and  other  mucous  catarrhs  the 
remedy  is  localJy  of  great  value.  In  dyspepsia  it  has  been  used  as  a 
stomachic  tttimulant,  aud  has  received  especiiil  praise  in  the  vomiting 
of  preijnancy.  At  pretrant  it  is  not  known  to  which  of  the  various 
ingredienta  of  commercial  hydrastin  these  local  oflTocts  are  chiefly  due, 
so  that  either  the  hydrastin  or  a  preparation  of  hydrastis  le  preferable 
to  the  pure  alkaloid.  These  preparations  are  a  tincture  (^Tinctura  Hy- 
drastis— 20  per  cent.,  TJ.S.),  the  doAO  of  which  is  from  one-half  to  one 
fluidracbm;  &  jiaid  extract  (Extradum  Hydrastis  ^uiifuni,  U.S.),  dose 
Arom  ouo-half  to  one  fluidracbm;  and  a  tjiycerite  {Glyceritum  Hydrastis, 
U.S.),  dose  from  one-lutif  to  otie  fluidrachm.  The  dose  of  wnimereial 
hydrastin  is  five  to  ten  grains.  For  internal  or  general  medication,  aa 
OODtrasted  with  the  local  use  of  hydrastis,  the  alkaloid  or  its  salts  is 
^ariich  preferable  to  the  cruder  preparation.  As  a  mi -hemorrhagic  or 
ocbolic,  a  salt  of  hydrastine  may  bo  used  in  doses  of  one-sixth  to  one> 
half  grain.  Whenever  a  speedy  action  is  required,  it  should  bo  given 
hy  jKxierm  ically. 


HYPRASTININ.gl   HYDROCHLORA3-HYDRABTININB 
HTDROCHLORATB.    U.S. 

Hydmstinine  is  an  artillc-iul  alkaloid  first  produced  by  Martin 
Freund  by  the  oxidation  of  h)  drastiue.  The  bydrochlorale  js  a  lights 
yellow  crystalline  powder,  sutnewhat  deliquescent,  odorless,  having  a 
bitter  saliue  taste,  soluble  in  0.3  part  of  water  and  in  three  parta  of 
alcohol. 

Phtsiolooical  Action. — For  our  knowledge  of  the  physiolo^cal 
action  of  hydraatinino  wo  are  chiefly  indebted  to  Pius  Marfon,  P.  J. 
Arcbangelsky,  and  Kuno  von  Buiige  (Jnauy.  Diss.^  Dorpat,  1893).  No 
caaeB  of  poisoning  by  the  remedy  iu  man  have  been  reported,  but  in 
fVogs  the  alkaloid  is  said  to  produce  complete  paralysis  with  death 
from  failure  of  respiration,  the  heart  boing  finally  arrested  in  systole; 
whilst  in  mammala  it  causes  byporresthejiia,  general  tremors,  rapid 
pulse,  and  dyspnoea,  followed  by  paresis,  which  is  said  primarily  to  af- 
fect the  iVont  logs  and  to  pass  into  general  paralysin  with  dilated  pupila, 
lowered  temperature,  and  death  from  failure  of  respiration.  According 
to  Von  BuDge,  intestinal  peristwlsis  is  markedly  increased  by  hydras* 
tiniao.  The  methods  in  which  the  alkaloid  causes  these  symptoms  are 
beet  studied  system  by  system. 

IfervovkS  System. — Our  present  knowledge  of  the  action  of  hydras- 
tinine  upon  the  cei*ebrum  is  derived  fVom  experiments  upon  the  lower 
animals,  in  which  it  has  been  found  by  Dr.  W.  Kfselew  !^Schmidfs  Jahrb.j 
Bd.  ecxxxviii.)  that  the  excitability  of  tbo  motor  cerebral  cortex  pro- 
grefisivcly  decreases  with  progressively  increasing  doaes  of  hydrastinino, 
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although  it  nevor  ootiroly  disappears;  and  that  tho  wUitu  subel 
the  braia  id  affected  similarly  U>  but  loss  powerfully  thau  the  gnif 
matter.  Kiaolew  has  also  couHrmcd  tho  prev^iooa  obscrvatioa  of  Pro- 
feraor  Tarchauoff,  that  the  alkaloid  arresta  or  greatly  dimiDiAbes  tbs 
coDvulsive  attiicks  in  epileptic  gmnoa-pigd.  It  ia  further  worthy  of 
remark  that  KIhuIuw,  iu  a  few  cases  of  bumaa  epilepsy,  ohtaiued  very 
favorable  results  from  the  adtuintstraiioD  of  0.01  to  0.03  Gm.  of  hydnt 
tinine  four  times  a  day. 

So  far  aa  tliu  lower  motor  apparatus  is  concerned,  the  chief  symp- 
toms  pruduced  by  hydrastintne  are  paralyBis  with  loss  of  reflex  actirity, 
and  al^u  lebseuiug  of  the  geuenU  scusibitity.  It  seems  at  pr«Mot 
doubtful  whethtu-  there  is  or  id  uot  an  early  stage  of  nerroua  excite- 
meat,  since  Archaugelsky  aiSrms  that  there  is  increase  of  giuceptihitity 
to  touch  and  to  pain  in  the  frog  after  small  doeoe,  whilst  Murfuri 
states  that  there  la  no  incroose  at  any  time  of  the  refloxos.  If  then 
bo  in  truth  any  stage  of  excitement,  it  cannot  bo  well  pronouaccd.  It 
is  affirmed  that  bydrastinino  is  the  natural  antagonist  of  strychnine, 
and  Marfori  claims  that  the  paralysis  is  of  purely  central  origin.  TfaiSt 
however,  seems  to  be  incorrect,  for  not  only,  as  Archangelaky  found,  is 
tho  excitability  of  tho  voluntary  muscle  lessoned  by  tho  toxio  dose  of 
the  alkaloid,  bnt  Von  Uungo  haa  shown  that  both  tho  peripheral  nerves 
and  the  muscle-fibres  were  paralyzed  by  a  local  application  of  the  by* 
drastiuino  solution. 

In  tho  advanced  poisoning  tho  respiratory  centre  scorns  to  show  the 
deproesing  iofluonco  of  tho  alkaloid,  and  hcnco  respiratory  £uture ;  biH 
bore  again,  according  to  Archangolsky,  especially  whoa  the  dose  bu 
not  been  too  largo,  there  ts  a  period  of  primary  centno  stimulation. 

CircuLition. — The  elaborate  studies  of  Von  Bunge  show  that  hydni- 
tinino  has  no  iufluonco  upon  tho  blood  itself,  but  all  obsorvors  are  it) 
accord  in  staling  that  the  blood-prossuro  is  increased  by  the  large  dose 
of  tho  alkaloid.  The  increase  appears  to  be  In-part  of  cardiac  and  in  part 
of  vascular  origin.  Thus,  both  Marfori  and  Von  fiunge,  lu  experim«ol> 
made  in  the  ^Villiams  apparatus,  found  tliat  the  systolic  impulse  of  tlu 
isolated  frog's  heart  becomes  abnormally  strong  under  the  influonooof 
the  drug,  and  that  tlio  amount  of  the  heart's  work  is  distinctly  is- 
creased.  A  secund  cause  of  the  rise  of  the  arterial  pressure  is  aabexi/A 
to  he  contraction  of  the  vessels,  which,  according  to  Marfori,  nukyb^ 
come  so  great  as  to  entirely  arrest  the  renal  secretion.  Ab  the  KJiiili 
of  elaborate  exi)eriments  made  with  section  of  splanchnic  and  of  tb« 
spinal  cord,  Archangelsky  reaches  the  conclusion  that  the  contractioo 
of  the  ves.<<els  is  chiefly  of  periphural  origin,*  although  there  is  at  tbd 
same  time  some  sLimulation  of  the  vaso-motor  centres  in  tho  medulla. 


*  Tbs  uf»rtion  of  Tob  Bnag*,  tlwt  bMauM  In  b«&Tily  oh1of»liMd  uilmslt  k/drwllklM 
bib  to  vlorkla  th«  f>n)m]r«,  IhcrvfOTv  it  »^ta  ehitAy  opoa  tho  T«w-iao(or  emtrc,  U  a  •••• 
Mfnitxr, uohloral  teu  upon  lb«iiti<ileair«aUUrj  ■ppkrmtiu.  MoTMv«r,T«a  Bug«*«o»a  a- 
p«riiiiBnli  ahoir  timt  thm  alkklald  leaMiti  th*  iIm  of  llie  «plMfi  by  oantneUn(  th«  btaod.TWiilt, 
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a  coQcIusiou  concordiog  wUh  M^urfuriV  ruBults.  When  the  amount  uf 
tlio  hydraatiriiuo  baa  uot  buiin  tuo  largo,  the  elevated  arterial  pressure 
gradually  returua  to  the  oonn  (Von  Bunge);  but  after  a  fatal  dose 
of  tbo  alkaloid  a  pronounced  fall  of  pressure  finally  comes  on,  ajipar- 
eutly  as  the  result  of  tbe  paralysis  of  progressive  asphyxia,  sincie  arti- 
6oiat  resplratioa  wit)  bring  back  the  pressure  to  the  nurm  (Marlbri): 
fUrther,  it  is  asserted  by  various  observers  that  tbe  heart  is  finally 
arrested  in  systole,  so  that  it  n'ould  seem  that  hydrastiniiie  difiera  &om 
bydrasLiae  in  nut  being  a  cardiac  paralyzant  in  any  dose. 

Pwptij.— Arohangelsky  has  noted  that  one  to  two  drops  of  the  ten- 
per-ceoL  eolation  of  a  salt  of  hydrastinine  in  tbe  eye  will  produce  a 
dilatation  of  the  pupil,  which  re:iches  its  maximum  in  two  to  three 
boure,  and  remains  twelve  to  fifteen  hours. 

Uterus. — Tho  cflFcct  of  bydraetiniuo  upon  tbo  uterus  was  etadied  in 
pregnant  and  puorporal  dogs,  cats,  and  rata  by  Archnngolsky,  who 
found  it  produced,  indopoudent  of  any  vaso-motor  influcDCos,  oppar- 
ently  by  Btimulotion  of  the  utorino  walls,  rhythmic  contractions.  On 
tho  other  hand,  Von  Bunge,  having  failed  in  two  oxpcrimont'S  to  pro- 
Tol£0  abortion  or  uterine  contractions  in  pregnant  animals  by  large  or 
even  fatal  dosee  of  tbo  alkaloid,  claims  that  it !»  not  an  ecbolic.  Never* 
tbelosa,  I)r.  Fabor  ( Therap.  Moimtsch.^  vii.,  1892),  as  tho  result  of  a 
number  of  trials,  states  that  hydrastinine  given  hypodorm  ically  during 
huDiau  labor  very  notably  increasus  ibe  force  and  length  of  the  uteriao 
contractions,  causing  a  spasm  which  affects  all  portions  of  the  uterus, 
and  which  is  similar  in  character  to  that  provoked  by  ergot.  In  some 
of  the  cases  there  was  utcriuu  tetanus,  lasting  as  long  as  filXocn  minutes. 
Dr.  Fabcr  also  asserts  that  distinct  contractions  c-an  be  produced  \a 
the  unimpreguated.  womb. 

Absorption. — Von  Buugo  has  found  that  hydrastinine  is  readily 
absorbed  and  eliminated  uncbani^ud,  chiefly  with  the  urine,  but  also  to 
some  extent  with  tbe  saliva,  bile,  and  intestinal  secretions.  It  did  not 
appear  to  increase  the  amount  of  bile  secreted. 

Sitmmart/. — Hydrastinine  in  sufficient  dose  appears  to  be  a  powerful 
depressant  to  the  whole  motor  tract,  commencing  in  the  motor  area  of 
tbe  cerebral  cortex  and  ending  in  tbe  muscle,  motor  brain,  motor  cord, 
motor  nerve,  and  muscle  being  nil  more  or  less  afTucted.  Whether  this 
depression  ho  or  bo  not  everywhere  preceded  by  a  brief  stage  of  excito- 
ment  is  at  present  uncertain,  but  it  is  oxtromely  probable  that  there  is 
a  primary  stimulation,  at  least,  of  the  muscles.  It  is  a  stimulant  to  the 
circulation  ;  tho  hcai't  under  its  infiuence  acts  more  slowly,  hut  more 
powerfully,  and  is  In  fatal  poisoning  finally  arrested  in  systole,  whilst  the 
blood-vessels  undergo  powerful  contractions  until  late  in  the  poisoning - 
the  vascular  contractions  are  probably  tho  result  of  stimulation  of  the 
TBSo-motor  centre  and  of  tho  muscle  in  the  walls  of  tho  arterioles.  Tho 
final  &11  of  arterial  pressure  is  assorted  to  be  the  result  of  the  asphyxia, 
and  not  produced  directly  by  the  drug.    Although  it  is  denied  by  some, 
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hydrftstinino  appears  to  be  a  powerful  oxytocic,  and  it  is  probablo  titti 
Us  aotion  upon  the  bearl,  tho  arterioles,  the  uterus,  tbo  intestines,  aod 
the  Bkoletal  muscles  it)  tbo  outcome  of  a  wlde-sproad  goaoral  muscnUr 
BtimulaCion. 

TaBaAPEUTtCB. — ^Hydrastiutoe  has  been  used  in  medicioo  with  grov^ 
ing  favor,  chiefly  for  those  complaints  for  which  it  WRS  ongioalfy 
reoommendeij  by  Falck, — namely,  memrrhagia,  mttrorrhagia^  oong««ti«« 
dyimenorrhaa,  and  even  endometritis.  Tho  testimony  in  favor  of  iu 
arresting  uterine  heuiorrbuj^  in  all  forms  is  on  tho  wholo  very  cundist- 
ent,  and  is  abundant,  but  it  is  also  believed  by  many  gynaicologisto  to 
have  some  alturative  influence  upon  tbe  mucous  membrane  of  lh« 
uterus.  It  is  elaiuiod  for  it  by  some  gyni&cologists,  but  deiiivd  by 
others,  that  it  is  au  active  oxytocic,  and  exerts  its  influence  up<n 
impregnated  and  unimprognatcil  wombs  hirgely  by  eau.'sing  muscular 
contractions.  It  will  bo  seen  that  tho  range  of  its  useAiloess  lo  gyaM» 
cology  is  entirely  similar  to  that  of  hydrastine;  it  ban,  bowens^ 
acquired  popular  favor  more  rapidly  and  decidedly  than  the  nalunl 
alkaloid.  It  may  possibly  bo  more  effective,  but  its  superiority  prob- 
ably lies  in  chief  part  in  its  being  ditttinctly  less  toxio  and  prodncn^f 
no  cardiac  depression.  When  an  immediate  impression  is  desired,  the 
sulphate  should  be  given  hypodermically.  When  a  prolonged  contin- 
nous  action  is  desired,  it  may  be  administenHi  by  the  mouth.  Tbe 
results  obtained  by  Kiselew  demand  a  fair  trial  of  it  In  eptlfpAf,  and 
it  has  also  been  recommended  as  a  cardiac  tonic,  a  recummondMioa 
which  is  emphasised  by  my  own  recent  and  not  wide  experioace. 
dose  is  from  Ihrce-quarters  of  a  grain  to  a  grain  and  a  half. 


GossTPit  Kadicis  Cortex,  U.S. — The  root  of  tbe  ordinary  cotlon* 
plant,  tbe  Goss^-pinm  berbaoeum,  is  asserted  to  be  ased  by  the  negrow 
In  various  portions  of  the  South  as  an  abnriifacieni,  and  I>r.  titfucbell*, 
as  long  ago  as  1641,  claimed  for  it  meilical  properties  similar  to  tboe* 
of  ergot.     It  has  not,  however,  come  into  general  nse,  and  our  knovl* 
edge  of  its  properties  is  at  present  very  scanty  and  uncertain.    Id  U>* 
experiments  of  Dr.  1.  C.  Startio  enormous  doses  produced  hnTideM 
and  stupor  in  both  frogs  and  mammaU,  but  did  not  cause  abortion  io 
pregnant  guinea-pigs  and  rabbits:  neither  tbe  spinal  oonl,  the  mo^ 
clos,  nor  tbo  nerves  were  aSucted  (^Amer.  Journ.  Med.  Set.,  Jan.  l8S3)i 
but  Dr.  II.  I.  Gurrigucs  has  found  it  a  most  serviceable  agent  in  arrett* 
ing  hemorrhage  and  ameliorating  the  other  symptoms  in  uterine  poly* 
poid  and  fibroid  tumors,  and  oven  in  utfrint  cancer.    Ue  Inaiata  that  the 
commercial  fluid  extract  is  inert  and  the  decoction  must  bo  fWwhIf 
prepared  (Qu^irt.  Bull  Clin.  Soc,  Now  York,  Jan.  1887).    Tho  oxytocic 
doae  of  a  decoction  (Jiv  to  a  quart  of  water  boiled  to  a  pint)  is  slated 
to  be  a  wineglassful,  to  be  repeated  every  thirty  minutce  as  liimwij 
The  rcmoUy  has  also  been  employed  in  attienorrhixa  and  in  (fysmaurribM; 
in  which  disoasoe  iVom  three  to  five  grains  of  a  solid  aqaeoua  axtracl 
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have  been  given  three  times  a  day.    The  fluid  extract  (Extractum  Qos- 
sypii  Radicis  Fluidum,  TJ.S.)  may  be  used  in  dosea  of  a  fluidrachm. 

The  Smut  of  Indian  Com  {Ustilago)  appoan  to  have  active  medici- 
nal properties,  and  should  be  investigated.  It  has  been  used  with 
alleged  success  in  uterine  inertia  during  labor  by  Dujardin-Beaumetz 
(BuU.  Therap.j  zciii.  85).  Dr.  James  Mitchell  has  found  that  in  the 
frog  the  nstilago  maidis  abolishes  sensation  and  reflex  action  before 
voluntary  motion ;  he  states  that  reflex  action  is  destroyed  at  a  time 
when  motor  nerves  and  muscles  are  still  active,  and  that  consequently 
the  first  influence  of  the  poison  is  upon  the  sensory  side  of  the  lower 
nervous  system ;  late  in  the  poisoning  the  whole  motor  tract  became 
involved  {Tkerap.  Gaz.,  ii.  223).  It  has  been  employed  in  the  Phila- 
delphia Hospital  during  labor  by  Dr.  W.  A.  K.  Dorlond,  who  has  found 
that  in  doses  of  one  to  two  drachms  of  the  fluid  extract  it  has  a  very 
marked  influence  upon  the  uterine  pains,  increasing  them  in  severity, 
frequency,  and  duration.  He  claims  for  it  that  it  will  not  produce  a 
prolonged  tonio  contraction  as  does  ergot.  This  is,  however,  doubtfViL 
(Consult  also  iV.  T.  Med.  Joum.,  xxiv.  654;  Schmidfs  JahrbUcJier,  Bd. 
cIxxiL  p.  19 ;  Centrdbl.  f&r  Med.  Wxsseneh.,  1876,  p.  228 ;  Chicago  Med. 
Times,  1879-80,  zl  434). 
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SiALAOoocEa  ai'o  medicines  -which  increase  the  flow  of  solivft  and  of 
the  buccal  mucus.  Various  substaoccfi,  6uch  as  mercury,  when  Uikcu 
tDtomally,  affect  the  mouth  and  ita  tributary  glands  In  such  a  way  »a 
to  pro<iuoo  salivation :  these  substances  are,  bovroTer,  never  employed 
in  medicine  for  this  puri>oso,  so  that  practically  aialagogues  are  local 
remedies  acting  by  the  induction  of  a  local  impression  on  the  moath. 
The  influence  which  thoy  exert  is  a  stimulant  one,  and  most  of  them 
are  more  or  loss  irritant  They  are  used  to  effect  two  distinct  purpoMi. 
Some  of  them  dissolved  in  the  saliva  pass  over  and  directly  stimulato 
the  mucous  membranes  not  only  of  the  mouth  but  also  of  iho  faucei 
and  of  the  epiglotliB.  Other  sialugogucs,  by  exciting  a  very  great  flow 
of  saliva,  seem  to  lessen  the  congestion  of  the  part. 

In  reference  to  the  first  of  these  modes  of  action,  sialagognte  an 
employed  in  relaxed  conditions  of  the  mucous  mombrane  of  the  faue«, 
and  even  of  the  larynx.  Chief  among  the  aubslnncosBO  used  isevAdti. 
which  when  slowly  chewed  iu  the  mouth  exerts  a  very  decided  local  in* 
fluence,  and  is  useful  in  relaxation  of  the  fauces,  of  the  uvuln,  and  even 
of  the  upper  portions  of  the  larj'nx.  Either  in  the  form  of  the  berries 
or  made  into  lozcngos,  cubchs  is  much  used  hy  public  speakers;  and 
in  the  hoarseness  from  relaxation  following  over-use  or  slight  lnnaimn»' 
tion,  it  is  often  very  oflScient.  Through  their  depletory  influence,  «■!»- 
goguea  are  sometimes  usoAil  in  allaying  rheumatic  toothitchtj  or  oltivr 
rheumatic  irritations  about  the  jaws. 

PrBBrnRirM,D.S.,  or  PeMiVory,  is  the  product  of  AnacyclusPyroihrum. 
a  smalt  horbnccuus  jieronniu],  growing  in  the  neighborhood  of  the  Mcii- 
tcrranean.  It  is  a  small  root,  about  the  size  of  the  little  finger,  wrioklod 
longitudinally,  light  brown  extomully,  with  bright,  shining  spots  on  tbc 
surface,  hard,  brittli>,  with  a  resinoid  radiated  fracture.  It  is  inodorous, 
and  when  chewed  is  at  first  almost  tastelcsa,  but  soon  becomes  aoidnloul 
saline,  and  acrid,  and  produces  a  very  persistent  burning,  tingUng  sen- 
sation, which  is  Accoinpaniod  by  a  profuse  flow  of  saliva.  Half  a  drachm 
to  one  draoUm  of  it  may  be  chewed  at  a  time  in  painf\il  rheutmitic  tijftt- 
Hans  of  the  face^  in  toothache,  ia  relaxation  of  the  uvula,  and  in  similar 
disorders.  Taken  internally  in  excess,  it  acts  as  a  narcotic  Irrilant, 
fifty  minims  of  its  tincture  having  caused  gnntro- intestinal  irrilation. 
with  violent  convulsions,  which  nearly  proved  fatal,  in  a  child  thrM 
and  a  half  yeara  old  {Practitioner,  xvii.  86),  The  only  ofl^cial  prepara- 
tion 19  the  tincture  {Tinciura  Pyrethri),  which  is  never  used  intcmalty. 
894 
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TaxsK  are  eubstances  employed  to  act  upon  the  mucous  membrane 
of  the  nose.  Strictly  speaking,  the  term  ahould  be  applied  only  to  thoee 
drugs  which  are  used  to  excite  eecrotion  in  the  nasal  mucous  mem- 
brane. Such  remedies  are,  however,  so  rarely  used  aH  to  be  by  thein- 
selvos  scarcely  worthy  of  notice.  The  employment  of  irritating  vapors 
to  arouse  the  nenrfKientres  by  stimulating  the  nerrca  distribntod  in 
the  nasal  mucous  membrane  is  a  very  old  and  a  very  popular  custom. 
SmeUing-9alts,  or  preparations  of  hart«hom,  so  much  used  by  Indies  as 
a  slight  stimulant,  and  by  others  in  reviving  those  who  are  suffering 
fVom  or  threatened  with  fainting,  act  tn  this  manner.  The  ammonia 
held  close  to  the  nostrils  brings  about  tho  reaction,  not  by  any  direct 
sUmuIating  action  on  the  circulation,  but  by  irritating  tho  nasal  mucous 
membrane,  as  is  proved  by  the  rapidity  of  its  influence  and  by  the  ex- 
ceedingly minut-e  quantity  which  will  sometimes  act  efficiently.  Tn  tho 
xae  of  hartshorn,  ospocially  with  young  children,  it  is  necesanry  to  exer. 
else  care,  lest  injury  be  done  to  the  delicate  mucous  membrane.  The 
only  errhine  used  for  the  purpose  of  infliioncing  affections  of  tho  nasal 
passages  thomsolvoa  which  is  worthy  of  mention  here  is  cubebs.  This 
ftoeiy  snuffed  up  in  powder  is  very  useful  in  acute  eoryza,  after  the  first 
itago  of  congestion  and  dryness  has  passed  away. 
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CouHfer-irritathn.' — AlmoHt  from  time  immemoria],  phyBiciana  h«T« 
bolicTcd  that  morbid  procosses  in  deep-aeatiHl  or  eupcHicial  organs 
could  bo  modi6od  by  irritations  artificially  induced  in  distant  portA.  To 
the  drugs  u»od  for  pro<Incing  theao  remedial  irritationR  the  name  of 
revulsives,  or  counter-irritant  a,  hflfl  been  given,  the  procow)  being  oalled 
rovulaion,  or  counter-irritation.  Latterly,  the  value  of  theso  remedies 
in  diseue  has  been  questioned,  chiefly  because  not  only  were  the  te> 
cepted  theories  of  their  action  deemed  untrue,  but  also  any  explanaUoo 
of  how  they  do  what  is  chiimcd  for  them  was  asserted  to  be,  in  Ih^ 
prosont  state  of  our  knowledge,  inconceivable. 

EvidtMitly,  in  studying  the  matter,  the  inquiry  should  be  divided  bf 
two  parts,  and  fact  should  bo  separated  from  theory;  the  effort  being 
made  to  ascertain,  first,  whethur  oxperience  doea  or  does  not  demoo' 
Btrate  that  it  is  possible  by  an  irritation  to  affect  a  distant  pari  whidi 
has  no  Apparent  counection  with  the  scat  of  the  new  irritation;  secondly, 
whether  the  facts  taught  by  ex]>orienee  are  in  truth  irreconcilable  vilh 
reason.  In  regard  to  the  first  part  of  this  inquiry,  it  seems  to  rao  in- 
disputable that  oxpcrionce  does  leach,  in  the  most  unequivocnl  manner, 
that  an  orj^an  moy  bo  affected  through  a  distant  part.  Thoro  ■» 
physiological  proofs  of  this,  which  it  is  only  necessary  to  allude  ta: 
such  is  the  relation  of  the  uterus  and  the  mammary  glands.  Tho  prooft 
which  may  be  drawn  from  disease  are,  however,  much  more  namorom 
and  striking.  Thus,  it  is  well  known  that  in  mumps  there  may  bo 
relief  of  an  existing  irritation  of  the  salivary  gland  by  a  new  irritatioo 
of  the  testes ;  in  gout,  the  swelling  of  the  toe  will  relievo  the  dii^ 
ordorod  digestion,  etc.  li"  it  be  affirmed  that  these  phenomena,  happen- 
ing during  the  oxistcnce  of  a  blood -disease,  are  sui  generis,  tho  objoction 
cunnol  be  made  to  the  paraplegia  produced  by  the  irritation  of  a  oolcu* 
luB  in  the  kidney,  or  to  the  headache  due  to  the  irritation  of  the  g&strie 
mncous  membrane  by  acid,  or  to  the  shoulder-pain  of  diseased  liver,  cr 
to  the  amaurosis  caused  by  tho  irritation  of  a  decayed  tooth.  A  well- 
known  oxportmont  of  Brown-Sequard's  illustrates  the  point  so  well  that 
it  may  be  quoted.  In  it  ho  found  that  if  one  sciatic  nerve  of  a  gnine*- 
pig  bo  cut,  epileptic  attacks  may  bo  produced  by  gently  rubbing  the 
back  of  the  oar  upon  the  same  aide.  A  very  curious  instance  of  an 
extomal  Irritation  affecting  n  deep-seated  part  is  the  duodonol  uloer 
produced  by  bums,  especially  of  the  abdomen.    The  pathological  eyj- 
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dence  of  the  truth  of  tho  present  proposition  is  simply  OTorwhelraing, 
and  far-ta  might  be  brought  forward  almost  tndofinitely  to  show  that 
irritationii  are  c&pable  of  affecting  the  functions  and  Dutrition  of  distant 
parts.  This  being  tme,  anroly  it  is  in  the  highest  degree  reasonable  to 
suppose  that  artificial  irritations  can  in  a  greater  or  loss  mcasuro  bo 
controlled  so  as  to  affect  the  distant  organ  for  good  and  not  for  evil. 

Clinical  experience  has  cortainty  demonstrated  that  this  can  bo  done. 
The  ralue  of  any  individual  counter-irritant  in  this  or  that  disoaso  ia 
not  the  present  question  ;  but  certainly  no  physician  who  ha3  had  any 
practice  can  have  failed  to  see  instances  of  reliof  fVom  the  use  of 
oounter-irritanta.  A  case  of  obscure  brain-trouble  recalls  itself  at  pron- 
ent  writing,  in  which  stupor  and  a  clear  intotloct  alternated  at  will, 
according  as  the  drastic  cathartic  was  given  or  withheld,  Tho  relief 
of  abdominal  pain,  or  "  stomach-ache,"  by  a  mustard  piaster,  is  a  daily 
notsery  oxporionce. 

From  what  has  boon  already  stated,  it  may  be  laid  down  as  proved 
beyond  cavil — first,  that  wo  bavo  power  to  influence  internal  morbid 
proceesos  by  creating  extomal  irritations;  secondly,  that  the  fact  of 
counter-irritation  exists,  whether  wo  can  or  cannot  explain  its  rationalo. 

Fbysiological  knowledge  is  not  yet  sufBciontly  oxteDsivo  to  ooablo 
us  to  perfect  a  theory  of  counter-uritation.  Tho  action  of  these  remo- 
diea  is  complex,  but  I  think  can  bo  explained  at  loast  in  part.  Thore  is 
only  a  certain  amount  of  blood  in  tho  body.  If  it  bo  accumulated  iu 
ono  place,  tt  cannot  bo  in  another.  Thus,  tho  difficulty  of  studying 
aflor  a  hearty  diunor  probably  depends,  as  do  tho  cold  foot  so  common 
in  feeble  persons  undor  such  circumstancos,  upon  the  accumulation  of 
blood,  and  probably  also  of  norvous  energy,  in  the  digestive  organs. 
Now,  by  artificial  interfoponce,  by  determined  stndy,  by  violent  exer- 
cise, we  can  of^eo  draw  tho  blood  away  fVom  tho  alimentary  apparatus 
into  the  cerebrum,  or  into  the  motor  system,  and  produce  indigestion. 
Clinical  experience  proves  that  we  can  also  revorae  this  process.  The 
brain  is  excited,  tho  blood  is  concentrated  in  it,  congestion  oxista,  in- 
flammation is  threatened ;  a  drastic  cathartic  is  given,  the  blood  ia 
drawn  into  the  intestinal  canal,  and  by  revulsion  tho  brain  is  relieved. 
Certainly  this  is  not  mysterious,  not  inexplicable.  All  forms  of  counter- 
irritation  cannot,  however,  be  explainetj  on  the  above  principle.  It  is 
a  probable,  but  not  a  positive,  teaching  of  modern  physiology  that 
there  are  nerves  which  preside  over  nutrition, — the  so-called  trophic 
nerves.  If  thiu  be  so,  it  is  to  be  expected,  a  priori,  that  peripheral  irri- 
tations will  cause  reflex  alterations  of  nutrition,  precisely  as  they  cause 
reflex  disturbances  of  the  motor  Aiuctions.  Further,  whether  these 
trophic  nerves  do  or  do  not  exist,  there  are  vaso-motor  nerves,  and  the 
duodenal  ulcer  of  bums  is  a  positive  proof  that,  either  through  the 
trophic  or  through  the  vaso-motor  nerves,  external  irritations  do  pro- 
dnoo  internal  reflex  alterations  of  nutrition.  The  sympathetic  ophthal- 
mia cauRod  by  a  morbid  eye  in  it«  healthy  fellow,  or  induced  by  ■ 
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diseased  tooth,  ia  anotlier  instAnce  of  thia  reflex  alteration  of  nutnl 
As  this  is  truo,  it  acorns  to  mo  absord  to  state  that  it  is  impossible 
conceive  how  aa  oxtomal  oonnter-irritant  can  affect  the  natrittoo  of  a 
doop-seated  organ. 

It  \a  evident  that  in  all  the  cases  which  have  been  mentioned  of 
external  irritation  caiising  disease  in  a  distant  organ  there  ii  oo  direct 
comintmication  between  the  part  irritated  and  the  oi^n  which  ■■ 
Hecuadarlly  affected.     And  clinical  experience  confinna  the  evident  d^ 
duction  &oni  this, — i.e.,  that  it  is  impossible  to  determine,  except  bj 
experiment,  whore  the  counter-irritant  should  be  placed  to  affect  moct 
powerfully  any  given  organ.     It  has,  however,  been  cUnicaUy  demon* 
Btrated  that  the  gonoml  law  for  deep^eated  parts  is  that  the  revulsaat 
should  bo  put  directly  over  tho  part.     When  a  superficial  action  ta  de- 
sired, other  directions  are  needed.     We  are  indebted  to  Dr.  Anstie  fbr 
pointing  out  what  appears  to  bo  another  law, — namely,  that  when  i 
super0cial  pari  supplied  by  the  anterior  branches  of  a  spinal  nerve  is 
to  be  affected,  the  counter-irritant  should  be  placed  over  the  posterior 
roots  of  tho  nervu.     Not  only  can  obstinate  neuralgia  often  bo  reliered 
by  this  roflex  action,  but  also  Uie  inflammatory  changes  so  often  ooiDoi- 
deut  with  intercostal  ncui-algia.    Tho  law  seems  also  to  apply  to  eerri- 
cftl  nerves,  since  the  proper  position  for  the  blister  in  facial  trigeminal 
neuralgia  is  back  of  the  ear  or  on  the  nape  of  tho  neok.    Dr.  A.  Vn- 
montpallicr  affirms  that  the  best  results  of  counter-irritation  are  ob- 
tained by  applying  the  counter-irritant  upon  tho  opposite  aide  of  tht 
body,  so  as  to  be  exactly  symmetrical  with  the  pain,  and  ospeciallf 
commends  h^-podermio  injection  of  water  as  a  counter-irritant  (6tir. 
Hebdomadaire,  Nov.  14,  1879). 

Coun tor-irritants  may  bo  conveniently  arranged  under  two  hesds: 
first,  those  which  produce  a  decided  structural  alteration  of  the  skin, 
including  epispastics;  second,  tboso  which  do  not  provoke  decided  alu^ 
ations  of  dermal  structnro,  the  rubefacients.  The  indications  for  the  m* 
of  these  substances  can  best  bo  oonsidorod  under  their  respoctivo  httA- 
inga. 

Ab  is  well  known,  any  ethonic  inflammation,  if  of  sufficient  extent 
and  intensity,  may  excite  the  general  system  oven  to  the  point  of  hi^ 
fever.  In  thia  respect  inflammatioa  of  the  skin  does  not  differ  fW>m 
that  of  other  organs.  Hence  dermal  irritants  have  a  direct  tendoncj 
to  arouse  oi  excite  tho  system,  and  may  bo  used  as  general  stimulants. 
It  will  be  soon  at  once  that  it  is  tho  nervous  and  arterial  systems  which 
alone  feel  their  influence.  Hence  the  irritants  should  not  bo  relied  upon 
in  caties  of  oxhauation,  for  tho  only  possible  source  of  absolute  increase 
of  power  to  the  system  is  in  food ;  and  in  exbaofition  those  stimulants 
should  be  employed  which  increase  tho  power  of  assimilating  food. 
For  thia  reason,  external  irritante  aro  useful  as  stimulants  in  conditions 
of  depression  rather  than  of  exhaustion.  Such  conditions  of  deprossioQ 
exist  in  acute  collapse  fh>m  any  cause,  in  "shocfc"  following  injuriea,  io 
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the  first  Btage  of  pernicious  malarial  /every  in  STiaice-bite,  and  in  other 
casoa  when  the  powers  of  the  syBtem  are  Beemingly  overwhelmed  by 
fiome  depreaatng  agency.  The  rubefacients  are  preferable  to  btistera 
for  this  purpose,  because  their  local  after-offecta  are  conaparativoly  bo 
trifling  that  they  can  without  injury  be  applied  to  a  very  large  extent 
of  the  surface. 

Epibpabtics,  vesicatorieSj  or,  more  coUoquJaUy,  blisters,  are  aubstancea 
which  are  used  by  the  physician  to  produce  that  peculiar  inflammation 
of  the  cnticle  and  outpouring  of  serum  known  aa  a  blister.  The  im- 
mediate effect  of  a  blister  is  more  severe  and  more  permanent  thon 
that  of  a  rubefacient.  Blisters  are  OBpocially  useful  in  inflaramation» 
of  serous  merabranee,  such  as  pieuritis  and  peritonitis  ;  are  very  strongly 
recommended  by  some  practitionens  in  pnrcnphymatona  inflammations, 
6uch  as  pneumonia ;  and  are  often  of  service  in  neuraigiaf  and  in  other 
forms  of  nervous  irritation,  such  as  tbo  maniacal  delirium  of  fevers, 
when  dependent  upon  the  irritant  action  of  a  blood-poison,  and  not 
upon  exhaustion.  The  amount  of  serum  which  is  pourod  out  from  a 
Uifltor  is  soraetimoe  quite  large,  and  vesicants  have  even  boon  used  to 
reliovo  dropsy.  In  general  dropsy  their  use  is  simply  unjustifiable ;  but 
in  local  dropsies,  as,  for  example,  serous  effusion  into  the  pleural  Bae  or 
Into  the  pericardium,  dependent  upon  local  disease,  they  often  do  good, 
not  only  by  affecting  favorably  the  disease-process,  but  aldo  by  hasten- 
ing the  removal  of  the  effusion. 

In  some  chronic  affections,  long-continued  severe  counter-imtation 
is  required:  in  such  cases  a  blister  may  bo  "kept  open''  by  the  use  of 
stimulating  ointments,  such  as  the  ungaootum  mozorei.  In  chronic  in- 
/ammation  of  the  joints,  repeated  blistering  is  very  often  of  service. 
When  the  inflammatory-  action  is  rheumatic,  in  my  experience  better 
results  are  obtained  by  repeated  blistering  than  by  keeping  a  blister 
eore  by  means  of  irritants.  Id  neuritis,  whether  rheumatic  or  others 
wise,  blisters  are  often  of  service:  they  should  be  applied  as  a  long 
narrow  strip  along  the  course  of  the  nerve.  In  obstinate  local  neural- 
gia,  yory  mild  blistering  over  the  seat  of  pain,  or  in  accordance  with 
Anstie's'Iaw,  is  sometimes  advantageous. 

The  contra-indicatioM  to  the  use  of  blisters  are  high  arterial  and 
febrile  excitement  and  a  decided  want  of  vital  power.  In  the  former 
case,  the  irritating  influence  which  they  oxorl  upon  the  general  systom 
may  increase  the  constitutional  disLurbancu  to  such  an  extent  as  to  do 
far  more  injury  than  any  local  benefit  derived  from  them  can  do  good. 
When  the  vitality  is  very  weak,  blisters  may  give  rise  to  sloughing 
ulcers,  which,  rofUsing  to  heal,  may  waste  very  seriously  the  already- 
uxliauBtod  system.  Hence,  in  all  acute  diseases  of  such  type  that  the 
nutritive  forces  arc  exceedingly  depressed,  blisters  must  be  avoided,  or 
must  only  be  used  with  great  caution.  For  the  same  reason,  great  care 
must  be  exercised  in  their  employment  in  the  very  young  or  the  very 
aged.    Very  rarely  indeed  is  a  blister  called  for  in  the  caso  of  a  young 
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tufiint,  and,  when  employed,  it  Hhotild  be  allowed  to  remain  In  oontftct 
with  the  akin  only  just  long  enough  to  produce  slight  rednoHs,  and  th^^ 
complete  vesication  should  be  obtained  by  the  usq  of  the  poultice.  ^H 
There  nro  various  substances  which  aro  capable  of  producing  vea  ■ 
cation,  but  the  only  one  in  ordinary  une  is  cantharidos.  In  cases  of 
emergency,  a  blister,  it  is  said^  may  bo  raised  in  a  very  few  minatei 
by  the  use  of  the  stronger  water  of  ammonia,  a  little  of  which  ia  to  bi 
kept  in  contact  with  the  skin  by  means  of  an  inverted  watch-glass.  It 
is  nooossary  to  watch  the  procoas  closely,  and  to  remove  ifao  irritant  »b 
soon  as  vesication  has  occurred,  aa  the  ammonia  is  very  capable  of 
causing  sloughing. 
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CANTHABI&-CANTKAKIDE3.    U.S. 

The  dried  bodies  of  the  Cantharis  vesicatoria,  a  beetle  inhabitiog 
Southern  Europe,  and  coming  into  commerce  in  Spain,  Italy,  Sicily, 
and  the  southern  provinces  of  Russia.  Spanish  fi\t$  are  from  half  u 
inch  to  nearly  an  inch  in  length,  and  two  to  three  lines  in  breadth,  «ad 
have  a  large  heart-shaped  head,  and  brilliant  metaUic^greon  elytra,  or 
wing-caaes.  Their  odor  during  life  is  very  strong  and  fetid,  but  i» 
aUnoHt  entirely  lost  in  drying ;  their  taste  is  urinous,  very  baminj^  and 
acrid.  They  are  taken  in  May  and  June,  when  they  swarm  on  th« 
treed  which  they  affect,  by  beating  the  branchee  early  in  the  momio^ 
when  the  insects  are  torpid  fVom  the  cold,  catching  them  upon  Uiwa 
sheets,  and  plunging  them  into  hot  vinegar-and-water,  or  oxpo^ng 
them  to  the  fumes  of  boiling  vinegar,  in  some  places  they  are  gath- 
ered by  smoking  the  trees  with  the  fVimos  of  burning  brirostono- 
When  ground,  Spanish  flics  afford  a  grayish-brown  powder,  full  *jf 
minute  greenish  spangles,  the  remains  of  the  feet,  head,  and  wiug-cawj^ 
The  active  principle  of  cantharides  is  Cantfuirxdxn,  which  ocean  io 
white  crystaltine  scales,  is  inodorous,  tasteless,  insoluble  in  water,  neariy 
BO  in  cold  alcohol ;  soluble  in  ether,  benzole,  the  oils,  and  very  freely  h 
in  chloroform.  Notwithstanding  the  insolubility  of  pure  cantharidio, 
Spanish  flics  yield  their  virtues  to  alcohol  and  to  water, 

Pdysiolooioal  Action. — When  a  minute  therapeutic  dos«  of  caH' 
tharides  is  taken,  no  perceptible  immediato  result  is  produoed,  and  aflM^ 
a  somewhat  larger  quantity  tho  only  symptom  is  usually  some  I>uniiii0^ 
aud  pain  in  urination.  Doses  more  than  just  sufficient  to  induce  lhJ< 
should  not  be  employed  in  medicine,  aa  the  symptoms  produoed  by 
large  amounts  of  the  drug  are  exceedingly  severe  and  disLreanog. 
Cantharides  is  very  irritating,  and,  when  applied  to  the  akin,  canset  at 
first  rednoas,  with  burniug,  thou  free  vesication  and  severo  pain,  a 
if  the  contact  be  longer  maintained,  deep  inflammation  and  sloughi 
Upon  the  mucous  membrnnO'S  it  produces  a  no  less  intcneo  effect ; 
comtoquentlygastro-intestiual  inflammation  forms  a  prominent  symp 
of  poisoning  by  it.  Further,  tho  active  principle  or  principles  are  un- 
doubtedly absorbed  and  are  eliminated  by  tho  kidneys,  coming  in  co&- 
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tact  with  almoAt  the  whole  genito-arinary  mucous  mcmbrftiio:  lionce 
intense  irritation  and  inflammation  of  these  organs  always  result  from 
the  ingestion  of  an  overdose  of  Spanish  flies. 

Yorj  soon  aflor  a  toxic  dose  of  canthandea  bos  been  taken,  the 
sufferer  is  seised  with  burning  in  the  pharynx  and  ccsophagu»,  and  a 
sense  of  stricture  in  the  throat.  The  pain  soon  spreads  to  the  !«tornach, 
and  vomiting  comos  on.  The  symptoms  rapidly  increase  in  severity ; 
the  abdominal  pain  becomes  very  severe,  and,  in  the  majority  of  cases, 
purging  takes  place.  The  matters  rejected  by  tbo  stomach  are  first 
mucous  (with,  if  the  drug  have  been  talcen  in  powder,  little  greenish 
specks  through  thorn),  then  bilious,  and  finally  bloody.  Tbo  stoola  are 
mucous,  then  fibrinous,  bloody,  becoming  often  very  scanty,  but  exces- 
sively numerous,  and  in  their  passage  accompauiod  by  great  tooosmus 
Probably  in  most  cases,  vcrj'  early  in  the  attack  severe  salivation  is 
developed,  and  is  frequently  accompanied  by  great  swelling  of  the 
salivary  glands.  Sometimes  death  occurs  in  a  verj*  short  time,  fVom 
collapse  produced  by  the  intense  gaalro-intcstinal  inflammation ;  but 
mare  genorally  it  is  postponed  for  some  hours,  and  a  new  train  of 
symptoms  arises.  Aching  pains  in  the  back,  and  very  fre<|uent.  mic- 
turition, indicate  the  commencmg  urino-genital  in-itation.  These  symp- 
toms increase  in  intensity  until  there  is  a  constant  irresistible  desire  to 
urinate,  with  violent  tenesmus  of  the  bladder,  and  yet  an  inability  to 
poAS  more  than  a  few  drops  of  urine,  which  is  albuniinoun,  and  not 
rarely  bloody.  In  some  cases  there  is  a  violent  erotic  excitement,  an 
unquenchable  lust.,  accompanied  in  man  by  numerous  seminal  emim 
sions;  violent  priapism,  swelling  and  heat  of  the  organs,  and  even 
severe  inflammation  of  the  parts,  indicate  the  intensity  of  the  local 
action  of  the  poison  ;  sometimes  gangrene  ultimately  occurs. 

Neither  amatory  desire  nor  true  priapism  is,  however,  a  constant 
symptom  in  cantharidal  poisoning  (casea,  ./ourn.  de  Phartn.  et  de  Chimie, 
June,  1871):  indeed,  the  former  is  probably  absent  in  the  majority  of 
cues.  Consciousness  and  general  power  are  often  long  preserved  amid 
intensely  severe  local  syrnptoms  and  agony,  hut,  if  the  dose  have  been 
largo  enoagb,  sooner  or  later  collapse  comes  on,  with  the  usual  accom- 
paniments, and  the  prostration  deepens  into  complete  powerlessness, 
stupor,  coma,  and  finally  death.  In  some  cases  violent  hydrophobic 
delirium  and  severe  tetanic  convulsions  are  said  to  have  occurred 
(Tardieu).  Paraplegia  has  been  noticed  in  several  cases  by  Br.  Palld 
(Joum.  de  Pharm.  ei  de  Chimie,  Juno,  1871):  it  was  probably  reflex  in 
its  origin,  and  due  to  the  intense  irritation  of  the  genito-urinary  organs. 

In  animals,  cantharidos  produces  very  much  the  same  symptoms  as 
in  man.  In  dogs,  according  to  the  experiments  of  Orfila  and  of  Boau- 
poil,  the  symptoms  of  gastro-intestinal  inflammation  are  more  promi. 
nent  than  those  of  irritation  of  the  genito-urinary  tract.  It  has  been 
usertcd  that  tbe  lack  of  erotic  excitement  in  these  cases  shows  that  the 
medicine  acts  differently  upon  man  and  upon  animals.   As  already  stated, 
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howoror,  erotic  delirium  is  very  generally  absent  in  (atal  poisa 
moQ,  whUo  SchrofT  statos  that  ten  drops  of  the  tincture  of  cant 
will  iroqucutly  produce  great  Roxual  excitement  in  man,  and  the  whole 
drift  of  the  eridence  ii  that  libitlinous  detiirea  are  much  more  apt  to  b« 
oauBed  by  amouatd  of  Spaniish  fliea  but  slightly  ioxio  than  by  fiit&l 
doses.     Indeed,  the  irritation  caused  by  the  latter  would  seem  to  be 
too  intense,  the  general  perturbation  too  great,  for  erotism  to  bo  in- 
daced.    There  appeoni  to  be  some  ditferonce  in  the  elTectA  of  diffuront 
doses  of  the  drng  upon  animals.     Fatal  doses  very  generally  do  not 
excite  sexual  desire;  hut  Schuliarth  (quoted   by  Stille)   found  tbat 
small  doAOii  do  cause  evident  salauiousness  and  irritation  of  tha  gt>nitai 
organs,  while,  according  to  Uusomann  (^Handbuch  der  Toxicologic,  1S6: 
p,  264),  the  peasants  of  Northern  Germany  habitually  give  canlhuii 
to  cowa  when  backward  in  coming  into  heat  at  the  proper 
According  to  Dr.  Cautiori  (Schmidt's  Jahrb.,  Bd.  clxv.  p.  237),  to 
doses  of  cantharides  rapidly  loeson  blood-preesure  and  the  force  of  t 
cardiac  pulsations,  but  markedly  increase  the  pulse-rate,     lie  fou 
iu  animals  killixl  with  cantbarides  marked  hypcrtemia  of  the  braia 
and  spinal  cord,  and  nephritis.    M.  Galippe  (Gar.  Jlebdom.,  1874,  p.  439) 
noted  inflammation  of  the  alimentary  canal,  kidneys,  and  bladder. 

TBEB-iPEurics. — Cantbarides  is  employed  internally  only  for  the 
purpose  of  influencing  the  genito-urinary  organs;  and  sufficient  hts 
aln^y  been  said  in  regard  to  this  use  under  the  headings  of  Diuretict 
and  Emmenagogues.  The  external  use  of  canth&ridoe  is  simply  as  a 
vesicant ;  and  the  eroploymont  of  blisters  bos  been  sufficiently  conskl* 
cred  in  the  general  discussion  of  the  class.  Two  points,  however,  seem 
worthy  of  notice  hero:  flrst,  that  this  drug  affords  the  only  practical 
means  of  blistering  at  our  command ;  secondly,  that  when  it  is  (Voely 
employed  tlicro  is  always  some  danger  of  the  absorption  of  a  eufficieal^H 
amount  of  tho  active  principle  for  strangury  to  bo  induced.  In  au*'^^ 
ceptible  persons,  therefore,  caro  has  to  be  oxercisod  in  the  use  of 
epispastica;  and  whenever  active  irritation  of  the  kidneys  exists,  can* 
tharidal  blisters  should  not  on  any  account  bo  applied. 

At  the  meeting  of  tho  Berlin  Hcdical  Society  in  March,  1891,  Pro- 
ftisor  Licbreicb  iidvocatod  the  use  of  salts  of  cantharidin  in  /upiu, 
ph^isiJi,  and  other  forms  of  tubercular  diseases,  making  the  claim  thai, 
under  the  influence  of  the  cantharidin,  exudation  of  blood-serum  oodm 
around  the  point  of  previously  existing  inflammatioD,  and  that  in 
tubercular  disooses  this  exudation  leads  through  excess  of  nouriHhracot 
to  rapid  proliferation  of  normal  tissue,  and  the  healing  of  the  ulcers  in 
spite  of  the  presence  of  bacteria.  There  seems  to  be  grave  doubt  a« 
to  the  correctness  of  this  theory,  since  iu  the  experiments  of  6.  Ooen 
(.-ircA,  d.  MfAl.  Expcr.  Pathol.,  iii.,  1891),  in  which  tho  cantharidin  was 
injected  into  rabbits  Buffering  with  inflamed  ear«  produced  by  croto; 
oil,  no  watery  exudation  occurred  from  the  capillariou.  Moreover,  wbil 
some  clinicians  have  obtained  favorable  resulta,  the  general  verdi 
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h&s  be«n  unfavorable,  and  already  the  method  has  gone  out  of  voguo. 
(For  litorature,  see  SchmuM's  Jahrb.,  Bd.  ccxxxL,  and  Therap.  Motiatach., 
Bd.  v„  vi.)* 

ToxicoLoor. — Sufficient  has  already  been  aaid  about  the  aymptomfl 
produced  by  canthartdes.  The  lainimum  fatal  dose  is  not  certaiuly 
dctomiiBed,  and  probably  varies  very  much.  According  to  StilW, 
twenty-four  grains  of  the  powder,  taken  in  two  doses,  have  caused 
fatal  abortion,  and  an  ounce  of  the  tincture  has  destroyed  life  aftor 
the  lapse  of  a  fortnight.  After  death,  intense  injection,  swelling, 
patches  of  exudation,  loss  of  epithelium,  and  other  results  of  inflam- 
mation are  found  along  the  whole  tract  of  the  alimontury  canal ;  in- 
tense hyperemia  of  the  kidneys,  with  contraction  and  injection  of  the 
bladder,  also  usually  exists.  According  to  the  experiments  of  AufVecbt 
QCentralU. /.  Med.  Wissen.,  1882,  xx.  850),  all  the  forms  of  nephritis 
mJiy  be  produced  by  oantharidin,  bat  it  is  probable  that  in  most  casea 
of  poisoning  the  first  change  is  exudation  of  the  white  blood -corpuscles, 
rapidly  fullowed  by  a  doequamative  nephritis,  with  profound  alteration 
in  the  glomeruloe  (see  Dr.  Ida  Eliascboff,  Virchow's  Archiv,  xcvr.  323). 

There  is  no  known  antidote  to  eantharides,  ond  the  troatmonlof  the 
poisoning  must  be  conducted  upon  general  principles.  The  stomach, 
if  not  already  thoroughly  emptied,  should  bo  evacuated  at  onco  by  a 
stimulating  emetic  if  the  Btomach-pump  be  not  at  hand.  Large  quan- 
tities of  mucilaginous  or  albuminous  drinks  should  bo  token ;  and  all 
oily  substances  should  bo  avoided,  as  favoring  the  solution,  and  codbo- 
quontly  the  absorption,  of  the  poison.  Opium  should  be  fi'ocly  exhib- 
ited, especially  by  the  rectum,  to  allay  pain  and  relievo  the  strangury. 
For  the  latter  purpose  warm  sitz-baths  or  general  baths  should  be  given. 
In  some  cases  loochos  to  the  cpigaetrium  are  advisable.  When  the  suf- 
fering  is  very  Intense,  the  cautious  use  of  anaesthetics  soema  to  me  not 
only  Justifiable,  but  imperative.  In  the  stage  of  prostration,  the  rnooa* 
urea  to  be  adopted  are  those  commonly  practised  in  collapse  from  poisoo. 

AomitisTaATioN. — ^The  preparation  of  eantharides  most  commonly 
used  for  the  production  of  a  blister  id  the  Caniharides  Cerate  (Cerofum 
CantharidiSy  U.S.),,  which  ia  best  spread  upon  sticking-plaster  in  such  a 
way  as  to  leave  a  margin  about  an  inch  in  width,  which  shall  adhere 
to  the  skin  and  hold  the  plaster  in  Its  place.  In  order  for  a  bliiiter  to 
"draw"  thoroughly,  it  usually  has  to  be  left  on  some  eight  hours;  but 
in  most  cases  the  same  result  can  be  achieved  with  loss  Buffering  by 


*  The  ftfllowiag  fannulk  LfTordi  the  jkii-iminih  eaMharidi'^aU  in  &  proper  form  for  bj^o* 
dermio  um  :  CaDtliiiriiln,  1  [wfL;  cauatio  )Mjluh,  2  p*rU ;  <li»till«d  wiUar,  1D0(J  pkrts.  Of 
thU  MlutloQ,  I  fmiiin«  (1  O.o.)  mi;  bs  injwtod  dmily,  and  ennifnllr  ioerraaDd.  to  order  to 
t«Maa  the  pain  prodoced,  k  torn  dropc  of  a  t«n-pw«oat.  solulioD  oX  oomld*  id»j  btt  Jiut  preri- 
OM>l]r  iqjwled.  According  to  Uoyriiig,  nhon  nat  niiir«  Iknii  t<ru  deetiniltlgtminiDM  of  tbo 
euLhuidin  »re  l^joctvd  no  raD&l  irriuiioo  i»  produe«d ;  tbr««  d«oImlltifruiimM  will  prodoM, 
hower«r,  «lol«nt  dUtarbonce.  The  tnatinciit  hu  beeo  m|)«cu11j  oomaeoded  li  Uib  eutj 
|U|[M  (if  tubtreitar  larjptgiti*  uid  ia  Iwp<i4. 
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allowing  the  blister  to  remain  only  five  or  six  hours,  or  unlil 
redoesd  and  slight  veuciktion  havo  b«on  induced,  and  then  applyhti 
flaxseed  ponltico.     In  certain   localilica  vesication  requires  a 
longer  application  than  that  juat  epoken  of:  thus,  ujmd  the  shavi 
Bcalp  a  blirtter  iriH  rarely  act  efficiently  in  leas  than  twelve  hours, 
oileo  not  in  that  time.     In  maniocs,  in  the  dolirioua  sick,  in  child 
and  in  other  unruly  patients,  it  is  oileu  nocti»Bary  to  put  on  a  blister 
such  a  way  that  the  sick  person  has  uo  control  over  it.     For  this  p 
po60  the  CantAaridal  (hUodion  {OoUodium  Ckmiharidatum — 60  per 
tr..S.)*  may  be  used.     It  is  ordinary  collodion  impregnated  with 
tharidin,  and  on  evapuraliun  leaves  an  adbesive  blistering  lUm:  two 
three  coata  of  it  should  he  applied  by  means  uf  a  camelVbair  hrua 
When  there  is  any  especial  danger  to  be  tuared  fVom  absorption  of 
active  prlDclpIe,  the  nse  of  the  poultice,  alter  a  hriel'  application  of 
blister  a»  described  abovo,  shonld  always  be  practised.    Tb«  OavtU 
Cantharidis,  U.S.,  when  spread  upon  skin  or  adhesive  plaator,  fonu 
ordinary  "blister."      The  tincture  {7\nctura  CantharidU — 5  per 
U.S.)  is  used  internally  in  do^es  of  thre«  to  five  drops. 


*  Far  s  DM*  of  poUoaiag  bjr  MOtharldAl  ooUodioB,  •••  Pkila,  Mmd.  Ti«mv  ir.  SIX 
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Hdbepacisnts  are  tboBe  remedies  which  are  employed  for  the  pur- 
puBe  of  producing  not  any  ponnaueat  inflammation  of  the  skin,  but  a 
general  intense  irritation,  redneae,  and  congutitiou,  wluch  shall  exert  a 
temporary  influence,  whotto  power  in  the  remilt  of  the  large  surface  af- 
fected, and  not  of  any  permanent  impreseion  upon  the  nutritive  acta 
of  that  surface.  Most,  if  not  all,  rubefacients  are  capable  of  cauiung 
disorganizing  inflanunatJon  if  allowed  to  remain  for  too  long  a  time  in 
contact  with  the  Hkin. 

The  superiority  of  rubefaciente  over  blisters  when  it  is  desired  to 
arouse  or  stimulate  the  system  has  already  been  pointed  out  (see  p.  898). 
It  remains  to  speak  of  the  use  of  rubefacients  in  local  discasea.  Thcj 
are  espocially  useAil  in  sudden  cases  of  severe  pain  due,  it  may  be,  U. 
acut«  congestion  of  a  part  or  to  some  internal  irritation,  like  that  oi 
gout.  Thus,  in  the  ordinary  intestinal  pain  caused  by  irritant  artidoft 
of  food,  or  more  commonly  by  a  rheumatic,  gouty,  or  other  irritation 
following  exposure  to  cold  or  wot,  rubefacients  are  most  usefbl.  In 
this  as  in  all  other  cases  of  what  may  be  termed  temporary  Amctional 
derangement,  when  a  counter-irritant  is  desired,  rubefacients  are  supe- 
rior to  blisters,  because  their  effects  are  not  nearly  so  tasting,  and  also 
because,  for  the  time  being,  they  soom  to  improea  more  powerfully  the 
nervous  system,  breaking  up,  as  it  wore,  the  oonceutration  of  nervous 
energy,  or  calling  off  the  irritation,  or  impressing  the  nervous  system 
in  Bome  way  which  in  our  present  ignorance  it  is  difficult  to  find  terms 
to  express.  A  correct  idea  of  the  difference  in  the  use  of  the  two  clossea 
of  counter-irritanta  can  perhaps  bo  conveyed  by  sayiug  that  when  pro- 
found local  alterations  of  nutrition  are  to  bo  dealt  with,  blisters  are  to 
be  used;  when  functional  disturbance  is  to  be  met,  rubefacients  are 
to  be  employed.  Blisters  arc  useful  in  inflammations;  rubefucieuts,  in 
Mogestions.     Yet  this  rule  cannot  be  applied  with  rigidity. 


SINAPI3  ALBA— WHITH   MUSTARD.    U.S. 
8INAPIS  NIGRA— BLACK   MUSTARD.    U.S. 

The  seeds  of  Brassica  alba  and  Braftsica  nigra  respectively, — Euro- 
]>ean  crucifers,  cultivated  in  the  temperate  regions  of  the  world.  These 
needs  are  minute,  globular  bodies,  yellowish  within :  they  are  to  be  dis- 
tinguished one  from  the  other  by  the  smaller  size,  external  brown  color, 
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ond  more  fiory  taete  of  the  black  mustard,  and  the  light- jell owiali  ex- 
terior of  the  white  mustard. 

Slack  Mxtstard  contains  Myronic  Add  in  combination  with  potMh, 
and  nlso  a  poculiar  albuminous  principle,  Emvhin.  Wbon  to  these  sab> 
ataoccB  water  is  added,  &  reaction  occurs,  resulting  in  tho  produetioa 
of  a  volatile  oil  out  of  the  myronic  acid.  Volatile  oil  of  mustard  a  i 
colorless  or  yellowish  fluid,  of  an  intensely  pungent,  or  oven  corrosire^ 
odor  and  taste.  A  momentary  contact  with  it  suffices  to  redden  and 
blister  the  stun,  and  mucoos  membranes  are  said  to  be  rapidly  defltroycd 
by  its  vapors. 

White  Mustard  does  not  yield  on  distillation  with  water  a  volatik  oU 
(Ofeum  iSinapis  VolatiU,  U.S.),  but  contains  an  acrid  fixed  principle. 
Tho  chemistry  of  white  mu9tfli*d  seeds  appears  not  to  have  been  cer- 
tainly detcrmiDod.  In  1825,  Henry  and  Garot  discovered  a  subfitance 
in  them — Sidphosinapisin — which,  according  to  Husemann,  has  bwn 
vanoualy  designated  as  Sinapin,  Sinapisin,  Sinapinic  Add,  etc.,  but  hu 
been  demonstrated  by  Babo  and  Hii-scbbrunn  to  be  an  alkaloid  which 
also  oxiijts  in  the  seeds  of  the  black  mustard.  Bobiquet  and  Boiitroo 
believe  that  the  acrid  fixed  principle  of  white  mustard  is  formed  by 
reaction  between  this  and  water  in  the  presence  of  tho  emubtin. 

Tpr-KAPECTics. — Mustard  affords  a  most  excellent  material  for 
practice  of  mild  revulsion.  One  great  advantage  it  poaeosBes  is  tlu^ 
ease  with  which  it  can  be  controlled, — all  grades,  firom  the  m.ilde8t  im- 
pression up  to  severe  blistering,  being  at  the  will  of  the  practitioner. 
It  shoiUd  be  remembered,  however,  that  tho  blister  produced  by  it  dj»' 
charges  but  little,  and  is  exceedingly  sore  and  painful,  as  well  as  vc 
slow  and  difficult  of  healing:  so  that,  as  an  cpispastic,  mustArd  is 
every  way  inferior  to  cantbarides,  and  should  not  bo  employed, 
black  mustard  is  much  stronger  than  the  white,  and  must  usually  be 
diluted  at  least  one-half  (by  the  addition  of  flour  or  of  flaxseed  meal). 
The  white  variety  may  sometimes  be  employed  pure,  but  geoenlly  it 
also  should  be  reduced  in  strength. 

In  many  cases  it  is  desirable  to  maintain  for  hours  a  mild,  equabi* 
connter-irritant  impression ;  and  this  may  be  done  by  adding  from  one 
to  three  teaspoonfUls  of  mustard,  more  or  less,  to  a  poultice  of  faxfleed. 
A  mustard  poultice  halfand-half  black  mustard,  three  parte  to  ons 
white  mustard,  and  flour,  may  generally  bo  leil  on  from  twenty  min* 
Qtes  to  half  an  hour  without  danger  of  blistering.  Weaker  pr«panu 
tions  may  be  used  longer.  A  mustard  plaster  may  be  prepared  like  an 
ordinary  poultice;  but  a  very  convenient  method  is  to  Uke  m  news* 
paper  folded  to  a  little  larger  than  the  desired  sise,  and  tear  open  the 
front  piece  so  that  It  can  be  folded  back  like  a  flap,'  leaving  one  edgu 
attached ;  next,  to  spread  upon  the  thick  portion  tho  mustard,  leaving 
the  edges  free,  and  then  to  close  the  flap  upon  it  and  fold  the  edgec 
back  to  tho  desired  shape :  when  done  with,  this  plaster  can  be  thrown 
away,  and  no  mgs  are  lost.     The  mustard  draws  well  through  the 
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single  layer  of  newapaper  cororing  it,  bat  is,  I  think,  less  Apt  to  teare 
troublesome  afler-soreneea  than  when  employed  in  the  nsual  manner. 
Charta  Sinapis^  U.S.,  or  Muttard  Paper,  consists  of  black  mustard 
mixed  with  solution  of  gutta-percha  and  spread  upon  stiff  paper  four 
inches  square.  It  is  not  so  good  as  the  domostiu  plaster,  beciiuse  not  so 
easily  regulated  as  to  power  and  size. 

Capsiocii  and  the  ttronger  spices  afford  excellent  materials  for  rube- 
fkotioD.  Cayenne  pepper  is  probably  as  strong  as  mustard,  but  is 
much  loss  pleasftTit  to  handle,  on  account  of  the  readiness  with  which 
it  is  diffused,  and  ts  much  loss  frequently  employed.  Spice-piasters  are 
useful  when  it  is  desired  to  make  a  steady,  continuous  mild  impression, 
as  in  certain  abdominal  complaint*.  They  may  bo  mado  by  the  apotho- 
cary  by  moans  of  the  following  recipe :  Take  of  powdered  ginger,  Jii ; 
powdcrod  clovus  and  eiitnainon,  each.  3'  r  Cayenne  pepper,  5ii ;  tincturo 
of  ginger,  f  3tis  ;  honey,  q.  s. ;  mix  the  ]K>wdor8,  add  the  tincture,  and 
sufBciont  honey  to  make  of  proper  consistence  for  a  eliff  cataplasm. 
The  domestic  spico-p  lay  tors  are  much  more  elogaut  and  cleanly  than 
those  made  on  the  above  plan.  They  are  to  bo  pi-opnrod  as  follows. 
Take  equal  parts  of  ground  ginger,  cloves,  cinnamon,  and  allspice,  and 
one-fourth  part  of  Cayenne  popper,  and  thoroughly  mix  them ;  then 
put  the  resulting  dry  powder  into  a  previously-prepared  flannel  bag  of 
the  desired  size,  distribute  the  powder  equably  through  the  latter,  and 
quilt  it  in, — i.e.,  run  lines  of  stitching  across  the  bog,  bo  as  to  confine 
the  powder  in  little  coniparLmeuts.  When  utted  wilh  common  whisky 
,  or  with  alcohol,  a  plan  which  has  seemed  to  me  still  more  pleasant  is 
to  put  two  ounces  of  unground  ginger,  an  ounce  of  uuground  cloves, 
cinnamon,  and  chillies,  or  African  peppers,  in  a  pint  bottle,  and  pour 
the  whisky  upon  them.  AJXer  this  has  stood  awhile,  the  liquor  is  to  be 
put  upon  a  piece  of  flannel  of  the  proper  size,  and  the  latter  is  to  be 
laid  upon  the  part  and  covered  with  a  larger  piece  of  oiled  silk,  or  else 
a  piece  of  spongiopilin  may  bo  employed.  If  the  strength  of  the 
jireparaliun  is  too  great,  it  can  readily  be  reduced  by  dilution ;  if  it  is 
"too  little,  it  can  as  readily  bo  increased  by  adding  more  of  the  ^ices, 
especially  of  the  peppers.  In  many  cases,  when  the  tenderness  is  very 
^^reat,  the  weight  of  the  spico-plastor  is  objected  to.  Under  those  cir- 
<^umstance6  the  substitute  here  proposed  is  especially  valuable. 

Oil  OP  Turpentine  18  a  very  poworftjl  rubefacient,  capable,  if  applied 

T'fto  the  akin  for  too  long  a  time,  of  destroying  the  epidermis.    It  pro- 

rdacoa,  when  properly  used,  simply  an  intense  diffused  rodneas.    Tho 

Ynont  frequent  mode  of  application  is  in  the  form  of  stupex,  which  should 

V>e  mado  by  dipping  a  piece  of  flannel,  previously  wrung  out  with  warm 

"wator,  into  a  cup  of  turpentine  which  has  been  warmed  by  setting  it 

in  hot  water,  and  then  wringing  out  all  excess  of  the  turpentine,  and 

ipplying.    These  stupes  may  bo  left  on  from  ten  to  thirty  minutes,  ao- 
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oonlin^  to  the  sBTerilj  of  the  tmpreeaioD  desired  and  the  sasceptibitil 
of  the  pAtiont's  akin.  On  Bome  peraons  the  least  contact  uf  tnrpentii 
or  eTon  of  its  vaporB,  produces  a  moat  painful  f\iruncular  oniptii 
Where  tbia  idinsyncraity  exititH,  of  course  the  remedy  should  never 
tucd.  The  officinal  liniment  {LiHimentum.  TerebinthiTUE^  U.S.,  Ke 
Ointment)  is  used  as  a  alimulant  application  to  hums.  According 
the  U.S.  Dispensatory,  it  abouM  bo  applied  as  soon  as  possible  af 
reception  of  the  bum,  by  covering  the  injured  surface  with  plod{ 
patent  lint  saturated  with  it,  and  should  be  allowed  to  remain  on  nnl 
the  peculiar  iuflammatioD  excited  by  the  flro  has  subsided. 

Amuonia  is  a  most  efficient  rubefacient,  which  in  its  general  rolal 
has  heeo  sufficiently  discussed  elsewhero.  When  great  haste  in 
it  may  be  employed  as  an  epispaslic  by  applying  a  piece  of  c 
lint  saturated  with  the  strongest  water  of  ammonia,  and  covering 
with  some  imporvious  coating.  Great  care  most  be  practised  l«et  t 
ammonia  act  as  an  cscharotic,  since  a  too  prolonged  application  mi^ 
produce  a  deep  slough.  To  raise  a  blister  requires  from  five  to 
minutes.  On  account  of  its  cheapness  and  efficiency,  ammonia  is 
largely  used  in  extemporaneous  liniments.  In  prescribing,  it  mtu 
always  be  bome  in  mind  that  there  are  two  waters  of  ammonia, — ;t^ 
Ammonia  Fortior,  U.S.,  with  a  specific  gravity  of  0.90,  contamia 
twenty-eigbt  per  cent,  by  weight  of  the  gas,  and  Aqua  Ammonia,  UB 
with  a  specific  gravity  of  0.9C0,  containing  ten  per  cent,  by  weight 
the  gns.  The  i-ubofacicnt  action  of  ammonia  ts  less  pcrmanonl  thai 
that  of  turpentine.  The  liniment  {Linimentum  Ammonice,  U.S.)  is  co 
posed  of  throe  hundred  and  fifty  parts  of  ammonia  water,  fifty  ptr 
of  alcohol,  and  six  hundred  parts  of  cotton-seed  oil. 

Pix  BuBQO.NDiCA,  U.S.,  or  Burgundy  Fitch,  is  a  concrete  jui» 
tained  by  wouudiug  the  Abios  cxcclsa,  or  Norway  spruce. — \o(ly  tcarm 
trees  of  Middle  and  Northern  Europe. — melting  the  product  of  tl 
exndation  with  hot  water,  and  straining.  It  is  hard,  opaqne,  brlttl 
of  a  feeble  terebin  thin  ate  odor  and  taste,  and  contains  resio  and  a  i 
nute  amonnt  of  volatile  oil.  It  is  a  mild  rubefacient,  which,  in  iho  fu: 
of  plaster,  may  be  kept  applied  for  a  long  time  in  chronic  bronchitiA 
in  rheumatic  affections  of  the  trunkal  muaoles.  The  official  plaster  (J9 
plastntm  Picis  liurgundictr^  U.S.)  contains  fifteen  per  cent,  of 
The  Warming  Phister  (^Emplastrum  Picis  Cantharidntum^  U.S.) 
one  part  of  canlharides  cerate  to  twelve  parts  of  Burgundy  pitch,  a 
{fl  a  very  decided  counter-irritant,  whoae  prolonged  use  will  sonw 
blister. 


Bbcbabotics  are  drugs  which  are  used  to  destroy  diaeaaod  or  sound 
tissue.  Many  of  them  exort  a  purely  chemical  influence,  while  others 
Beem  to  destroy  life  by  directly  afTectlng  the  vitality  of  the  part,  and 
are  said  to  act  dynamically.  Those  which  act  ohemicaUy  do  so  in  sev- 
eral ways :  some,  like  bromine,  probably  produce  an  intense  corrosive 
•oxidation,  while  others,  like  sulphuric  acid,  abstract  the  water. 
Escharotics  are  used  for  varioua  purposes.  Forraorly  they  were 
employed  to  open  abecessos ;  but  in  the  very  few  ca^cs  in  which  the 
knife  is  not  allowable,  as  in  abscess  of  the  liver,  aspiration  affords, 
without  doubt,  a  much  superior  and,  in  hepatic  abscess,  much  safor 
method.  Thoy  are  constantly  applied  to  destroy  unsound,  harmful 
tissues  and  growths.  Thus,  thoy  are  used  to  remove  tho  spcciGo  tissue 
of  a  chancre,  or  to  kill  a  maligitant  or  uvii-maltgnant  tumor.  Another 
purpose  which  they  fblfil  is  tho  destruction  of  poisoned  wounds.  In 
these  cases  they  may  in  some  instances  destroy  tho  poison  iteclf,  but 
at  other  times  thoy  simply  prevent  the  absorption  of  tho  toxic  agent 
by  putting  an  end  to  tho  life-actions  of  the  tissue  containing  it.  It  is 
hardly  necessary  to  mention  all  the  various  cnses  in  which  caustics  are 
employed  to  overcome  tho  effects  of  poisoned  wounds.  Hydrophobia  is 
a  perfectly  uuconlrollablo  disease;  but  the  thorough  destruction  of  the 
wounded  tissue  at  any  time  before  the  manifestation  of  the  symptoms 
will  probably  prevent  its  occurrence,  as  it  will  certainly  do  if  performed 
early.  In  malignant  pustule,  Ufo  depends  upon  the  free  early  use  of 
esofaarolicfi.  Bscharotics  arc  employed  to  produce  ulcerations  which 
shall  be  the  ba.se»  of  issues ;  also,  by  destroying  tho  exuberant  granula- 
tions or  the  imlulont  surfaces  of  ulcers,  to  rmnuve  at  the  same  time  dm 
eased  tissue,  afford  protection  to  the  parts  below  by  forming  an  imper- 
meable surface,  and  exert  such  alterative  action  upon  the  part  as  shall 
modify  for  good  the  life-processes. 
^m  It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the 
^^object  to  be  attained.  ^Vhen  large  tumors  are  to  bo  killed,  or  when  it 
is  all-important  completely  to  destroy  a  poisoned  wound,  a  powerful 
deep-reaching  e^charotic  must  bo  employed ;  but  when  the  surface  of  an 
(Ulcer  is  to  be  filmed  over,  a  caustic  which  acts  superficially  and  forma 
H  dense  albuminous  coating,  as  does  nitrate  of  silver,  is  to  be  choeon. 
I  An  observation  of  Drs.  K.  A.  Randolph  and  S.  G.  Dixon  (Afed. 
s^ctM,  Jan.  4,  13S5)  indicates  that  the  patu  produced  by  a  caustic  may 
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be  almost  nullified  by  tlie  use  of  cocaino.     They  find  thai  tho  saturat 
Holution  of  cocaine  in  oitric  acid  acta  as  powerfully  aA  niLric  a< 
although  much  more  slowly,  and  that  tho  only  eenBation  oxporieii 
during  the  production  of  even  a  deep  eschar  tu  a  blight  prickling. 

All  of  the  more  powerftil  of  tho  eHcharolicH,  when  taken  intoma 
in  sufficient  amount,  act  as  violent  corrottive  poisonH,  producing 
nizing  pain  in  the  oesophagua  and  hypogaetrium,  violent  bloodj  TOn 
ing,  often  purging  of  similar  character,  and  6DaUy  coUapee,  deepenli 
into  death,  which  ib  Bometlmes  preceded  by  conrulaions.  When  the  d 
is  not  so  large,  tho  e^Titem  may  rally  from  the  immediate  effects  of  i 
poison,  to  Buccumh  fiually  to  the  local  le&iona  produced,  or  to  Btrugj 
through  a  protracted  convalescence  to  health,  perhaps  only  to  die  yi 
afterwards  from  organic  stricture,  caused  by  tho  ulcerations  of 
cesopfaagus  or  other  of  the  digefitive  tubes.  The  first  indication  in  p 
soning  by  one  of  these  substances  is  to  noutralizo  or  chemically  aa 
dote  the  poison.  Many,  if  not  all,  of  the  osoharotics  havo  some  ch< 
ical  antidote :  with  the  alkalies,  diluto  acid,  generally  convenient 
the  form  of  vinegar;  with  tho  acids,  alkalies,  generally  at  hand  in  1 
shape  of  whitewash  or  of  eoap ;  with  others,  specific  substancM,  wbi( 
u  anttdotee,  should  bo  at  once  exhibited.  Opium  should  always 
fVeely  given,  and  the  symptoms  daring  and  ailor  tho  first  poisoning 
treated  as  they  arise. 

PoTASSA,  U.S. — Caustic  Potash  is  ofEcinally  prepared  by  boiC 
liqaor  potaseee  until  ebullition  ceaocs  and  the  |H>tassa  mclta,  when  it 
run  into  cyliDdrieal  moulds.  It  occurs  in  grayish  semi- 
sticks,  about  three  inches  long  and  as  thick  as  a  large  gooso-qutlli^ 
deliqueaceut  when  exposed  to  the  air,  and  extremely  soluble,  exec 
impurities  (lime,  oxide  of  iron,  and  pottt^sium  carbonate,  etc.),  id  boi 
water  and  alcohol.  When  it  is  placed  upou  the  skin  it  aoou  melts, 
as  it  does  so,  gives  rise  to  a  paiu  which  increases  until  it  becomes 
intense,  and  continues  until  the  power  of  tho  alkali  is  so  lost  tint 
uan  no  longer  reach  through  the  tissue  it  has  killed  to  the  sonndilc^l 
below.  Under  the  action  of  the  escharotic  the  skin  becomes  of  a  dWf 
ashon-gray,  and  finally  a  eloiigh  is  formed,  with  inflammation  uf  tb' 
surrounding  parts,  and  ulceration  and  detachment  of  the  dead  iv^ 
in  from  mx  to  ton  days.  The  potash  appears  to  act  chiefly  by  a^ 
stracting  the  watar,  and,  to  some  extent,  by  combining  with  the  ftll? 
and  other  portions  of  the  lissues.  Its  slough  being  perfectly  pcnnfr 
nhlo,  ond  it*  power  being  but  slowly  expended  by  its  own  action,  potwll 
is  one  of  tho  most  thorough  of  the  escharotics :  it  is,  therefore,  W  ^ 
proforrod  when  a  very  deep  and  decided  influence  is  required,  aia'^ 
tho  bit£  of  a  rabid  dog.  It  is  somewhat  uncontroUabto  in  its  Mttot). 
and  requires  care  in  its  use.  The  best  method  of  application  is  ts  fo^ 
lows.  Take  a  pioco  of  heavy  adhesiTQ  plaster,  and  cut  a  hole  in  il*"^ 
sncfa  size  that,  when  the  piece  is  warmed  and  properly  placed  npoa 
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slcin,  the  part  to  bo  acted  upon  will  bo  exposed  while  all  around  it  will 
be  protected.  Then  apply  the  plaster,  and  grooso  the  outer  soirface  of 
it,  without  allowing  any  of  the  oil  to  coino  in  contact  with  the  exposed 
central  skin.  Then  lay  the  caustic  potash  upon  the  latter,  and,  when 
the  action  is  believed  to  have  extended  deep  enough,  wash  the  part 
with  dilute  vinegar. 

PoTABSA  CUM  Calcs,  tT.S. —  Vienna  Paste  is  a  gra^'ish- white  pow- 
der, oompoeed  of  equal  amounts  of  caustic  potash  and  caustic — 1.«.,  un- 
slaked— lime.  It  is  not  so  active  as  caustic  potash,  but  is  less  apt  to 
spread  and  diffuse  itself.  It  is  to  bo  mixed  with  sufficient  alcohol 
to  form  a  paste,  and  then  applied  liko  caustic  potash.  M.  Piedagnol 
a£Srma  (Journal  de  Pharmacie  tt  de  Chimie,  3e  s^r.,  t.  xxxiii.)  that  this 
caustic  may  be  rendered  nearly  or  entirely  painless  by  mixing  one  part 
of  morphine  hydrochlorato  with  three  pnrts  of  the  powder,  and  then  by 
the  addition  of  chloroform  forming  a  paste  that  may  be  spread  upon 
load-plaetoT  and  so  applied.  In  five  minutes  the  skin  under  the  appli- 
cation becomes  of  a  dead-white  color,  and  at  the  end  of  fifteen  minutca 
is  brown  and  carbonized.  If  the  application  bo  persisted  in,  the  thick- 
neu  of  the  eschar  will  booome  finally  about  equal  to  that  of  the  layer 
of  the  paste  employed. 

AciDUM  Abseniosttm.— As  a  caustic,  dr^CTiic  is  energetic  and  powerAil, 
but  somewhat  slow,  and  causes  intense  paiu,  with  violent  inflammation 
of  the  neighboring  parts.  It  ia  statud  to  affect  more  rapidly  morbid 
than  normal  stnicturos,  and  ia  eu|>6cially  used  fur  the  destruction  of 
malignant  growths.  It  appears  to  act  chiefly  upon  the  vitality  of  the 
part,  acting,  when  sufficiently  diluted,  as  a  powerful  irritant,  and  when 
in  a  concentrated  form  producing  an  irritation  so  intense  that  life  cannot 
endure  it.  Hence,  probably,  the  reason  of  its  affocUng  more  rapidly 
morbid  growths,  which  have  a  lower  vitality  than  sound  tiaauea. 

The  great  objection  to  the  employment  of  arsenic  is  the  pOBsibility 
of  its  absorption  in  sufficient  amount  to  cause  constitutional  symptoma: 
even  death  has  resulted  fh>m  its  external  use.  Since  absorption  takes 
place  much  more  rapidly  in  a  healthy  than  tn  an  Intensely  inflamed  or  a 
dead  tissue,  whenever  arsenic  is  employed  aa  a  caustic  it  should  be  uso<1 
BO  fVoely  as  to  kill  the  tissues  rapidly;  and  under  no  circumstances 
ebonld  it  bo  applied  to  a  fVosh  wound. 

Used  in  any  way,  arsenic  is  a  hazardous  caustic,  and  it  ought  to  be 
employed  only  with  the  koowledgo  and  distinct  remembrance  of  this 
Jaot.  Cancer,  and  perhaps  some  forma  of  semi-malignant  ulceration, 
Buch  as  lupus,  appear  to  be  the  only  diseases  which  justify  its  use.  Sir 
AstUy  Cooper's  Arsenious  Ointment  cousists  of  one  drachm  of  arsoniona 
acid,  one  drachm  of  sulphur,  and  an  ounce  of  spermaceti  cerate,  and 
18  to  bo  allowed  to  remain  in  contact  with  the  morbid  growth  for 
twenty-four  hours. 
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The  Arsftikal  Paste  of  Frere  Cosme  and  Rcntsselot,  wtich  is 
in  Franco,  is  composed  of  one  part  of  arsenious  acid,  two  of  drago 
blood,  and  two  of  porpbymed  cinnabar,  made  into  past«  witli  muciU 
•when  applied.  There  iu  no  reason  for  believing  that  any  of  tho  aim 
iuQumerable  BubsUtnces  which  have  been  proposed  as  a  basis  for 
Benious  paatea  poaseas  peculiar  advantages;  the  only  needAil  direc 
is  to  mix  tho  caustic  with  from  eight  to  ten  times  its  bulk  of  inert 
tertal  of  such  a  nature  as  to  make  either  an  ointment  or  a  paat«,  and 
allow  thia  to  remain  on  for  fi'om  eighteen  to  twenty-four  hoara. 

ZiROt  CHLoaiDDU,  U.S. — Zinc  Chloride  is  made  by  the  action 
muriatic  acid  upon  zinc.  It  occurs  in  broken  fragments  of  a  grayi 
white  color,  translucent  and  waxy  in  appearance,  of  an  acrid  corrod 
or,  when  diluted,  acrid  astringent^  metallic  tasto.  It  is  extremely  i] 
qneeoent,  fUMble,  volatilisable  at  a  high  temperature,  and  very  soIq 
in  both  water  and  alcohol.  Zinc  chloride  ia  a  very  powert\il  canst 
producing,  when  applied  in  a  concentrated  form,  intense  pain  U«ti 
for  six  to  eight  hours,  and  a  whitish  eschar,  which  nsiially  separates 
from  six  to  twelve  days.  Its  penetrating  powers  are  said  to  be  a  lit 
leas,  and  its  action  more  readily  controlled,  than  that  of  potaab; 
absorption  does  not  endanger  life,  as  is  the  case  with  arsonous 
and  it  leavra  a  slough  which  is  free  fWtm  odor. 

Canquoin's  Paste  is  made  by  mixing  zino  chloride  with  floor  ai 
water.  The  strength  varies  according  to  the  purpose,  tho  w«Mk< 
paste  containing  only  one  part  of  the  caustic  in  six  parts ;  the  stroD^ 
one  part  in  three.  \Vhon  used,  ten  or  fii^cen  drops  of  water  areaddi 
to  tho  paste,  which  is  applied  in  layers,  successive  applioaciooa  beJi 
required  when  a  largo  tumor  is  to  be  destroyed.  Anhydrous  oaloi 
sulphate  haa  been  especially  commended  by  Dr.  A.  Ure,  as  fomlflj' 
drier  paste  with  the  esclmrotic  and  limiting  its  action  more  dtiflnitfl 
to  the  site  of  application  than  any  other  substance.  Conceotnia 
alcoholic  or  watery  solutions  of  zinc  chlorido  are  often  used  as  csuf 
tics  in  ca.sos  of  chancres  and  other  flmall  specific  uJcers,  and  an  r* 
putod  to  bo  efficient.  Tboy  Bhouid  bo  applied  by  means  of  liul' 
pledgets  of  lint  As  the  action  of  the  chloride  upon  the  akin  is  al0< 
and  very  painflil,  whenever  the  cuticle  over  tho  part  to  be  destroyed  <■ 
sound  it  should  be  removed  by  means  of  blisters.  By  some  watgft^ 
the  OBcharotic  is  introduced  directly  into  tho  tumor  to  be  ^mWfp^ 
Thus,  Uaisonneuve  makes  a  paste  of  oue  part  of  tho  chlorido  in(i> 
three  of  flour  and  a  little  water,  then  cuts  those  into  pointed  utrip*'' 
"  arrows"  and  dries  them.  He  then  thnista  those  hardened  bodies  i*'* 
tho  tumor — if  noceaaary,  first  making  incisions  with  the  bistouiX"^ 
such  a  way  that  they  lie  close  together  and  form  a  ring  aroood  I** 
base  of  the  tumor.  A  continuous  sluugh  is  thus  crualed,  which*** 
off  the  remainder  of  the  mass  from  the  sound  tissue  and  cause 
death.    Sometimes  Uaisonneuve  simply  thrusts  these  arrows  into 
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body  of  tho  tumor  and  destroys  it  directly.     The 
{Liquor  Zinci  CMoridi,  U.S.)  is  used  as  a  diaiofectant. 
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Htduarotri  CHLostDUU  CoRaosivuM,  U.S. — Corrosive  SuhUmaie  is 
an  eecbarotic  of  modoralo  power,  which  shorea  the  dangora  of  arsenic, 
since  dcatli  haa  followed  iia  external  use.  In  saturated  solution  it  is 
luueh  uiitcil  as  a  caustic  in  chancres,  but  is  scarcely  equal  to  tho  solution 
of  mercuric  nitrate.  lo  these  casetn  it  should  be  applied  by  means  of  a 
camel's-hair  brush.  Professor  George  B.Wood  formerly  recommended 
very  higbly  that  in  onijckia  maligna  a  powtkr  composed  of  equal  parts 
of  corro4iire  sublimate  and  zinc  sulphate  intimately  mixed  sliould  be 
sprinkled  Ibiekfy  orer  the  diseased  surface,  and  a  pledget  of  lint  thor- 
oughly wet  with  laudanum  laid  thereon.  There  is  severe  pain  for  half 
an  hour  to  an  hour ;  but  the  dressings  are  not  to  be  removed  until  tight 

I    or  ten  hours  have  elapsed.    When  the  slough  which  is  thus  formed  sop- 

\   arates,  a  healthy  granulating  surface  is  left. 

I 

Liquor  Htdrarotri  Nitratis,  U.S. — Solution  of  Mercuric  Nitrate 

I  is  a  nearly  colorless,  highly  corrosive,  acid  liquid,  having  a  specific 
gravity  of  2.100,  and  made  by  dissolving  mercury,  or  its  red  oxide, 
in  a  large  excess  of  nitric  acid.  It  cootaius  free  nitric  acid  and 
the  binitrate  of  the  deatoxlde  of  mercury.    I  do  not  know  of  its  ox* 

i  temal  use  ever  having  produced  death;  but  it  has  caused  salivation, 
and  it  is  perfectly  conceivable  that  its  careless  employment  should  lead 
to  much  more  serious  results :  indeed,  in  tho  Lancet  for  Jan.  3,  1874,  is 
reported  a  very  serious  case  of  poisoning  by  the  application  of  tho 
peroitrate  to  a  apace  not  bigger  than  a  balf-ci'own.  It  is  rarely  usod, 
excopt  for  the  purpose  of  destroying  specific  or  cancerous  ulcers.  It  is 
especially  useful  in  ekaneres,  to  which  it  should  be  applied  with  a  glass 
rod.  In  obstinate  acne,  a  minuto  drop  applied  by  moans  of  a  glass 
brash  to  the  top  of  an  indolent  tubercle  is  said  to  destroy  it  with- 

'  out  producing  a  scar.  It  has  boon  largely  employed  by  gynaicolo- 
giate  in  ulcerations  of  the  cervix  uteri.  Its  action  is  very  prompt,  and 
is  moderately  deep ;  the  pain  is  severe,  but  transient. 

I        AciDUU  SuLPHURiccu. — Sulphuric  Acid  is  a  powoHVil  escharotic,  and 

^  was  formerly  used  extensively  for  destroying  even  large  growths.     For 

this  purpose  the  strongest  acid  is  mixed  with  charcoal,  so  as  to  make 

a  thick,  manageable  paste.     Before  the  application  of  this,  the  skin 

should  be  removed  by  a  blister. 


\ 


AciDUM  KtTRicuM. — NitHc  Acid  is  a  powerfVil  caustic,  which  is  never 
employed  to  destroy  large  growths,  but  Is  a  favorite  application  to 
chancres,  to  syphilitic,  phagedenic,  and  other  unhealthy  ulcers,  and  to 
condylomata  and  other  email  dermal  growths.  It  is  applied  by  means 
of  a  glass  rod  or  a  splinter  of  wood.    A  drop  or  two  is  usually  amply 
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sufficient;  and  when  the  action  htiA  gone  iar  enough,  the  part  rt 
be  washed  with  soapiiuds,  which  at  once  neutralises  the  acid. 

AciDCU  Cbronicdm,  U.S. — Chromic  Acid  occurs  in  anhydrous 
nlar  ciystalH,  of  a  deep-red  color,  and  an  acid,  metallic,  corrosive 
They  are  very  deliquescent,  melting  down,  when  exposed  to  the 
into  a  deep-red  solution.     Chromic  acid  is  a  very  active  oxidiKer,  i 
when  ntixod  with  organic  matter  rapidly  alters  it,  and  if  in  slight 
oess  will  dissolve  almost  any  form  of  tissue.     It  is  no  doubt  in  this  w 
that  it  acts  as  an  oscharoUc.    It  it)  very  much  uaod  to  destroy  C07%d§ 
mata  and  other  dermal  groteths,  and  doubtless  would  bo  efficient  in 
of  larger  tumors.     In  superficial  affectioos  it  is  boat  applied 
of  a  glass  rod,  the  liquid  formed  by  the  spontaneous  deliqui 
the  cr^ittala  being  used.    Chromic  acid  is  sometimes  proscribed 
in,  or  made  into  a  psAte  with,  gtycortn,  but  it  is  stated  that  in  mi 
the  two  groat  care  must  be  taken  to  add  the  liquid  slowly  drop  by 
as  otherwise  there  is  danger  of  an  explosion  {Phila.  Mat  Ttmes^  i 
In  the  Gorman  army,  painting  the  sole  of  the  foot  and  the  skin  betwi 
the  toes  with  a  five-per-cent.  solution  of  chroroiu  acid  is  said  to  have 
avery groat  influence  in  increasing  the  raarchinc;  powers  of  the 
by  arresting  excessive  sweating  and  hardening  the   skin   (^Schmii 
Jahrb.,  Bd.  223,  p.  20).    Chromic  acid  is  a  violent  corrosive  potson 
single  drop  of  (he  saturated  solution  has  produced  very  severe 
toms  {Brit.  Med.  Journ.,  vol.  i.,  1889),  and  in  a  number  of  cases  d 
resulted  from  its  too  free  external  use.*    (See  Strieker's  Jahrbucher,  \9 
p.  139 ;  Schmidt's  Jahrb.,  1884,  cci.  129 ;  also  University  Med.  Magaiine^i* 

Baouuu,  U.S. — Bromine  is  a  dark-red  liquid  which  has  a  very  pom 
ful,  disagreeable,  cblorinc-like  odor,  and  at  ordinary  temperatures  end 
exceedingly  acnd,  pungent  fumes.  It  is  sparingly  soluble  in  wali 
more  soluble  in  alcohol,  and  still  more  so  ia  other.  When  brought  ist 
contact  with  organic  matter,  it  oxidixos  and  completely  destroyBitwil 
great  rapidity.  On  account  of  this  property  and  of  it»  liquid  ftfH 
bromine  is  one  of  the  most  serere,  thorough,  and  rapid  of  all  tbo  otM 
tics.  It  has  not  been  much  employed  to  destroy  morbid  growths,  W 
daring  our  lato  war  was  found  to  be  the  mo«t  efficient  of  all  tho  sppli- 
cations  tried  in  hospital  gangrene.  After  most  of  tho  slouch  had  b«* 
cut  away,  the  caustic  was  applied  pretty  freely  to  the  living  linae 
means  of  a  glass  rod.  The  pain  was  very  severe,  bat  transient.  Wli' 
taken  internally,  bromine  acts  a.s  a  verj-  ])0werful  corrosive  poison.  (?' 
cases,  see  Schmidt's  Jahrb.,  Bd.  22 1 ;  also  Vrtljschr.  /.  Gerichtl.  Mtd.,  1888 

Zinc  Sutphats,  Copper  Sulphate^  and  Burnt  Alum  are  feeble 
rotice,  never  used  except  to  destroy  AruVranf  granulations  In  ol 

*  For  expftrinmti  m  to  lU  effect  on  anioiftb,  ■••  Anh.  /.  Bxprr.  Patk.  «.  /'Inrsr^' 
fttM  Slriek4r't  Jakrh.,  1877,  p.  ISR. 
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These  are  bland  subst&ncoH,  which  form  more  or  loss  gammy  or 
macilo^inoua  aolutiona  in  water,  capahio  of  oxorting  a  calming  or  sooth- 
ing influonco  upon  iiiflamod  flurfacoa.  Without  donbt  water  itfwlf  is 
tho  dcmiilcont  par  excellence;  but  the  romodios  horo  diHCussod  do  Boem 
to  onhanco  its  power.  It  has  boon  claimed  for  those  modicince  not 
only  that  thoy  soothe  surfacos  to  which  they  are  immediately  applied, 
but  also  that  taken  intomally  they  relieve  irritation  in  distant  organs. 
Ab,  however,  nli  of  them  are  complex  vegetable  products,  as  many  of 
;  thorn  are  staple  articlos  in  tho  world's  food,  and  as  none  of  them  have 
!  been  detected  in  tho  blood  or  the  socrotions,  it  cannot  bo  allowed  that 
;  they  reach  distant  parts  through  ahsor]>tion  into  the  blood.  What  is 
certainly  true  of  somo  of  them  is  probably  true  of  all, — 1>.,  digestion 
of  thorn  occurs  in  tbo  primee  riffi.  Tho  relief  which  uudoubtedly  fol- 
lows their  use  in  certain  alToctions  of  parts  which  they  can  reach  only 
through  the  circulation  is  probably  in  great  part,  if  not  altogether,  due 
to  the  large  quantities  of  water  with  which  they  are  administorod, 
which,  passing  through  tho  body,  loesen  tho  concent  ration,  and  hence 
the  acridity,  of  the  urine  and  otlicr  secretions. 

Clinically,  domulcents  are  useful  as  local  a])plicatiuns  in  all  forma  of 
acutely-inflamed  surfaces,  and  thoy  are  taken  internally  in  acute  injinm- 
matory  conditions  of  the  alimentaiy  cannl.  In  slight  bronchial  irritation 
they  are  often  of  service,  especially  when  allowed  to  disRolve  elowly  in 
the  mouth :  used  in  this  manner,  they  not  only  exert  an  influence  upon 
the  mucona  membrane  of  the  mouth,  but  very  probably  find  their  way 
litso  into  tho  respiratory  poaaagea. 

t  ACACIA— GUM   ARABIC.    U.S. 

gummy  exudation  from  Acacia  Senegal,  a  small  troo  growing  in 
hem  Africa,  f^enegambia,  Guinea,  etc,  the  Cope  Colony,  and  Aus- 
iralia.     Gum  arable  occurs  in  roundish  or  irregular  pieces,  more  or  lees 
.rmnsparent,  hard,  brittle,  varying  in  color  fVom  white  or  yellowish 
vlitte  to  red,  or  even  deep  orange  brown.     It  consists  of  a  peculiar 
irinciplo,  Arabtn,  united  with  about  three  per  cent,  of  lime,  potash, 
nd  magnesia.    According  to  Husemann,  pure  arabin  m  an  amorphous 
abstance,  glassy  and   transparent  when   dry,  but  milk-white  when 
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luout,  nnd  having  a  feeble  aciJ  reacliou,  with  tbo  power  of  unli 
with  bases.  In  tbo  plant,  arabin,  like  other  guniH,  appears  to  bo  fon 
by  a  retro^'ade  nietatnorphwis  of  L'tilltilotte.  luduci,  Wigand  dvoli 
that  the  lleab  and  uvon  the  hard  endocarp  uf  the  plum  caa  and 
this  metainorphoBiH.  The  same  invet<ttgalor  uiQnnH  that  btiSKorin 
first  product  uf  the  change,  and  Ih,  by  a  L-onlinualiun  of  the  proQ 
oonrerted  into  arabin.  On  account  of  its  solubility  and  plea^ianl  \\ 
gum  arabtc  is  often  used  as  a  deintilcont  in  irritation  of  tbe  fauces 
ia  angina.  It  ie  sometimes  employed  as  an  addition  to  drinking- 
in  ffvers,  and  is  believed  to  have  HJiglit  nulritiout)  propertit.>s.  Tt«  cb 
use,  however,  is  iu  Pharmacy,  in  the  making  of  emulsions,  pj 
The  mucilage  (MudUigo  Acacia,  U.S.)  ia  offloial. 


Tbaqaoantha,  TJ.S. —  Tragacanth  is  the  concrete  juice  of  Ast 
gummifcr,  and  of  other  species  of  Astragalus,  a  small  shmb 
Minor.  Tragacanth  occurs  in  laiye,  whitish,  horny,  waved  fll 
sometimes  in  tilamontous  pieces.  Jt  is  odorless  and  nearly  tastt 
Introduced  into  water  it  doe«  not  dissolve,  but  swells  up  into  ■ 
paste.  One  handred  parts  of  it  contain,  according  toGucrin, 
of  arabin,  33.1  parts  of  bassorin,  and  2.5  parts  of  inorganic 
soi'in  is  a  gummy  principle,  at  once  distinguished  from  nnibil 
not  dissolving  in  wutcr,  but  simply  swelling  up  into  a 
Tragacanth  is  used  only  In  tbe  raanufaetare  of  troches  aud  id 
ing  heavy  powders,  for  which  purpose  the  difficulty  of  ita  solutioa 
the  oKlreme  viscidity  of  iis  mucilage  especially  fit  it.  Its 
{Mucitago  Tragacantfue,  U.S.)  is  official. 

TlLjira,  U.S. — Stipptry  Elm  is  the  inner  bark  of  Chnas  fa 
large  indigenous  tree.    The  bark  is  of  a  yellowish-white  or  tan 
fibrous,  yet  when  dry  somewhat  brittle,  nnd  occnrs  in  long,  flat 
or  pieces  one  or  two  lines  thick.    It  is  pleasantly  mucilaginotu  wk 
chewed.    It  contains  a  largo  quantity  of  a  peculiar  mucilage, 
yields  fVoely  to  water.    Its  infusion  is  sometimes  taken  in  largvl 
ties  in  injtammations  of  the  intestinea,  oa  a  demulcent  Uxative;  boti 
chief  use  is  as  an  external  application.     When  gr»iiiii«l  into  po< 
slipfiory  olm  makes  a  very  oxcollont  Boothing  poultice.    The 
{Muciliigo  Ulmi)  is  officinal. 


Cbtraaia,  17 .S. — Tcdfind  Mas  is  the  (Vonds  of  a  licbon, 
islandica,  growing  on  rocks  in  Iceland  and  in  most  of  the 
portions  of  the  world.     It  is  said  to  be  abundant  in  tbo  motintAtft** 
New  England.    The  foliaceous,  dry,  shining,  lobed,  and  laciniated : 
are  about  four  inches  long,  of  various  intermixed  ooIor^,  gray, 
and  red,  of  a  mucilaginous,  bitter  taste.    Iceland  rnoes  contains*; 
liar  starch-like  principle,  lichen  Btaroh,  and  a  bitter  principle.    Itie' 
odorous,  and  has  a  mncilaginous,  bitter  taste.    It  jriolda  to  coM  *■ 
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iU  bittomcBs;  to  boUiog  water  all  of  its  virtues.  Cetrarin,  or  Cctraru 
Acid^  is  tho  btttor  principle,  wbicb  may  b«  obtained  aa  a  snow-white 
masB  of  iut«rlaced  aciculur  cryslaU.  It  uuitva  with  atkalic-s  tu  form 
salts.  With  it  in  the  lichua  itt  a^itociated  iu  small  quautities  lichstearit 
acid.  Prof.  Kobert  ha;^  found  that  cutrartii  bos  no  eftatit  upon  the 
arterial  pretssaro ;  also  that  iu  to:iic  doi«o  it  produces  violuut  couvul- 
biona  in  the  cat  and  in  the  dog,  whiUt  iu  i^mall  doso  it  distinctly  in- 
creases the  activity  of  the  motor  area  of  tho  brain  and  spinal  curd. 
Prof.  Eobert  also  claims  that  in  healthy  men  cetrarin  inoreaHss  the 
number  of  thu  red  and,  iu  a  atill  greater  dogree,  of  tho  whit«  corpus- 
dee;  and  believes  that  in  cfUorosis  and  ancrmm,  especially  when  there 
is  conatipation,  cetrarin  will  prove  a  valuable  remedy  (^Verhand.  d. 
IntemaL  Med.  Congress,  Berlin,  1890).  Ijichenin,  or  XiicheH  Starch,  the 
mocila^DOus,  nutritive  principle  of  lueUnd  ruoiis,  differs  from  ordinui-y 
starch  in  not  being  deposited  in  granules  within  the  cells,  bat  in  layers 
or  irr^nlar  masses  between  the  cells,  or  indeed  forming  tho  walls 
themselves  of  tho  colls  (De  liaiy,  UofrMistefi  Ilandb.  der  physiolog. 
Botan.f  Bd.  ii.  p.  255).  In  cold  wator  it  swells  up  without  dissolving; 
in  hot  water  it  dissolves,  and  on  cooling  condenses  into  a  jelly.  With 
iodine  it  strikes  a  yeitoi^,  groon,  or  sometimes  rather  faint  bluo,  color. 
It  is  found  in  very  many  lichens;  also  in  many  specios  of  sca-woed, 
notably  in  the  so-called  Corsican  moss.  Iceland  moss  has  enjoyed 
some  reputation  as  a  demulcent  in  pectoral  complaints.  Fi'om  its 
bitter  principle,  it  is  probably  laomewhat  tonic,  and  its  lichcnin  is 
probably  about  equal  to  ordinary  starch  as  a  nutrient.  When  pre- 
pared as  an  article  of  diet,  in  tho  form  of  jelly,  the  bitter  tasto  should 
bo  removed  by  soaking  for  somo  hours  in  a  very  weak,  cold  alka- 
line solution,  and  afterwards  for  a  little  while  in  cold  water.  Tho 
decoction  {Pecodum  Cetraria)  is  official  A  pint  may  be  given  during 
the  day. 


Chondbcs,  T7.S. — Irish  Most,  or  Canageai. — The  fronds  of  Chondrus 
crispus,  and  of  Gigartina  mamillosa,  sea-weed  growing  on  the  coast  of 
Ireland,  and  also  on  the  northern  coaut  of  tho  United  States^  where  it 
is  now  gathered  in  large  quantities.  Tho  fronds  aru  purplieth  red, — but, 
as  kept  in  the  shops,  bleached  by  w:isliing  in  fret^h  water,  whitish,  and 
translucent, ^-cartilaginous,  slender,  much  branched,  swelling  up  but 
not  dissolving  in  water,  and  having  a  ttlightly  saline  taste.  Thvir  virtue 
depends  chiefly  upon  a  starch-  or  gum-like  principle,  Carrayeenin^  which 
is  distinguished  from  starch  by  not  turning  blue  with  iodine,  and  from 
gam  by  not  precipitating  from  itH  watery  solution  on  the  addition  of 
alcohol.  Chondrus  also  contains  a  notable  proportion  of  a  vegetable 
albnmen. 

Carrageen,  being  demulcent  and  nutritions,  is  employed  as  an  arti- 
claof  diet  in  those  caaea  requiring  food  of  such  character,  and  may  be 
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uaed  instead  of  arrow-root.     It  m  to  bo  prepared  by  6rst  soaking 
ten  minutes  ia  cold  water,  and  then  boiling  tVom  half  an  ounce  to 
ounce  of  it  (uccoi'diog  to  the  desirod  consistency)  in  a  pint  and  a 
of  water  down  to  a  pint,  sweetening  and  flavoring  to  taste.     Milk 
be  Bubati  Luted  for  wator. 

GrA'CYKRiiiZA,  U.S. — Liquorice  Root  is  the  root  of  Glycyrrhira  glal 
and  gUiidulifura,  native  herbs  of  Southern  Europe.  It  occure  in  lot 
(;ylindricikl  pieces,  from  a  few  Uoes  to  more  than  an  inch  in  diamei 
brownish  externally  and  yellowieth  wilhin.  Ita  fracture  is  fibrous, 
taste  sweet  and  mucitngiiious,  its  odor  none.  Its  active  principle  in 
eyrrkizitt.  This  is  a  sweet,  neutral  substance,  differing  from  the  BQg&r* 
not  being  converted  by  nitric  acid  into  oxalic  acid,  and  by  its  iaabiliiy 
undergo  the  vinous  fermentation.  Liquorice  root  is  verj*  largoly  u 
as  a  demulcent  in  pectoral  complaints,  and,  on  account  of  ita  pleaa 
taste,  as  a  means  of  disguising  or  of  flavoring  medicinos.  In  the  for 
of  glycyrrhisin  it  is  said  to  conceal  almost  entirely  the  bitter  taste 
quinine  and  similar  substances.  It  is  used  almost  oxclnsivoly  in 
form  of  the  extract  {Extradum  Glycynhiza,  U.S.),  known  as  Liqumk 
The  Mistura  Olycyrrhiza  Composita^  U.S.,  or  Brown  Mixture,  contali 
paregoric,  antimonial  wine,  and  sweet  spirit  of  niire,  and  is  much  O; 
aH  a  domestic  remedy  in  " colds'  and  the  early  stages  of  mild  bronchi 
The  dose  for  an  adult  is  half  a  fluidounce  to  a  fluidounco  ovory  th 
hours;  for  a  child  throo  years  old,  a  teaspoonfnl.  The  purt  tztrt 
{Exiractum  Olycyrrhizie  Purum,  U.S.)  and  the  fluid  extract  {^Extraeti 
Qlycyrrhiza  Ftuidum,  U.S.)  are  excellent  preparations.  Otycyrrhizin\ 
Ammoniatum,  U.S.,  is  a  very  elegant  demulcent  preparation,  whf 
however,  is  incompatible  with  acid  or  alkaline  soluiions:  fta  doee 
from  Ave  to  ten  grains.  Tlie  compound  liquorice  powder  (Pulvis  Olyc 
rhizm  ComposHus,  U.S.)  contains  senna  and  washed  sulphur.  It  is 
elegant  laxative,  acting,  usually  mildly  and  without  tho  prodttcU 
of  pain,  in  doees  of  one  to  two  toaepoonAils. 

LtNUM,  U.S.,  or  FUtxseedf  is  the  seed  of  Linum  usitatiasimum, 
common  finx,  and  contains  largo  quantities  of  mucilage  and  of  oil: 
compound  infusion  is  much  nised  intoranUy.  It  is  often  made 
boiling  water;  but  the  application  of  too  much  heat  cauaos  th« 
traction  of  more  or  less  of  the  oil,  and  thereby  renders  the  propantii 
less  palatable.  The  infusion  should  never,  therefore,  bo  boiled  duril 
its  making.  The  addition  of  lemon  and  sugar  renders  it  more  pa 
table.  It  may  bo  drunk  ad  libitum  in  pectoral  catarrhs,  id 
and  dysentery,  and  in  irritation  of  the  kidneys  or  the  urinary  paaaaget, 

Mkditlla  Sassafras,  or  Sassafras  pith,  yields  a  delicate  mucil 
much  used  in  diseases  of  the  eye  (^MucHago  Sassafras  Jifedullir,  U.S.) 
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Altbju,  U.S. — ^Tha  roota  of  Altham  offlcinalia  yield  a  bland  muci- 
their  decoction   it)  HometimoH  given   in   irritated  states  of  the 
lach  and  bowelit,  and  thoir  syrup  {Sifrupiu  Althaa,  U.S.)  is  used  aa 
a  vehicle. 


I 


Tapioca  is  the  focula  of  the  root  of  Janipha  Mantbot,  a  natlvo  of 
South  America.  Thoro  are  two  varieties  of  the  tapioca  plant, — the 
sweet  and  the  bitter  cassava.  Tbo  latter  is  in  it«  iVcith  state  poisonous, 
fW>m  the  pmsstc  acid  which  it  contains,  but  yields  most,  if  not  nil,  of 
the  tapioca  of  commerce.  The  tapioca  is  obtained  by  allowinjj^  tbe  ex- 
pressed juice  to  stand,  separating  ihe  powder  which  deposits,  washing, 
and  drying  by  heat,  owing  to  the  action  of  which  the  starch  is  rendered 
partially  solable  in  cold  water.  It  is  in  irregular,  hard  and  rough. 
Dearly  tasteless  grains,  which  tbe  microscope  showa  to  be  composod  of 
mpturcd  starch-granules. 

Kajlamta  (^Arrow-root)  is  a  fecula  or  starch,  obtained  from  the  rhi- 
xome  of  Morauta  arundinocco,  a  native  of  the  West  Indies.  Arrow- 
root Ib  produced  in  the  West  Indies,  in  Africa,  and  in  the  Southern 
United  States,  especially  Florida.  The  most  oetcomod  variety  is  that 
which  comes  from  the  island  of  Bermuda.  It  is  obtained  in  the  usual 
method  by  beating  the  rootrstocks  into  a  pulp,  and  the  use  of  flowing 
cold  wat«r.  It  occurs  aa  a  very  light,  tasteloHs,  and  odorless  white 
powder,  which  the  microscope  shows  to  be  composed  of  ovale,  obloag, 
or  irregularly-convex  granules,  from  the  sevon-hundred-and-fiftieth  to 
the  two-thousandth  of  an  inch  long,  marked  with  very  fine  rings  and 
with  a  circular  hilum,  which  cracks  in  a  linear  or  stellate  mauDor. 
Arrow-root  is  uAen  adulterated  with  other  starches,  which  ore  best 
detected  by  the  microscope. 

For  methods  of  preparing  arrow-root  and  tapioca,  aee  pago  32. 

Saqo  is  a  fecula  obtained  from  the  pith  of  Sagus  Humphii  and  other 
sago  palms  of  Sumatra  and  the  neighboring  regions.  It  is  first  pre- 
pared in  the  usual  manner,  and  then  formed  into  a  paste  with  water, 
rubbed  into  grains,  and  dried.  Pearl  Sago  occurs  in  hard,  roundish, 
somewhat  translucent  or  sometimes  opaque  grains,  about  the  size  of  a 
pin's  head.  Common  Sago  is  in  larger  and  browner  grains,  often  mixed 
with  some  powder.  It  ia  composed  of  oval  or  ovate,  often  truncate  and 
muller-ehaped,  often  much  broken,  starch  granules.  It  is  used  exolu- 
rireiy  as  an  article  of  diet,  forming  a  jelly,  which  ia  best  prepared  as 
follows:  Wash  the  sago  well  in  cold  water;  put  a  small  teacupfbl  of  it 
to  soak  in  half  a  pint  of  water  over-night,  and  in  the  morning  put  this 
mixture  into  one  pint  of  hot  water;  squeeze  into  it  the  juice  out  of  a 
thinly-p&red  lemon,  and  allow  to  simmer  slowly  for  twenty  minutes ; 
then  sweeten,  odd  wine  according  to  taste  or  the  exigencies  of  tbe  ota&y 
then  pour  into  moulds  to  cool  . 
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HoBDKUM. — The  decorticated  seeds  of  the  common  barley  consl 
tnte  the  pearl  barley  of  commerce.  They  oontain  starch  and  mncilag 
and  the  decoction  (Jkcoctum  Hordd)  was  formerly  offlciaL  BarU 
water  is  used  as  a  natritioas,  demulcent  drink  in  fevers  and  inflsmm 
tory  conditions,  especially  when  the  gastric  mnooos  membrane  is  ii 
Tolved.  The  IJ.S.  Pharmacopoeia  of  1870  directed  that  it  should  1 
prepared  as  follows :  "  Take  of  barley  two  troyoonces ;  water  a  soil 
cient  quantity.  Having  washed  away  the  extraneous  matters  whic 
adhere  to  the  barley,  boil  it  with  half  a  pint  of  water  for  a  short  tim 
and  throw  away  the  resulting  liquid.  Then,  having  poured  on  it  fon 
pinto  of  boiling  water,  boil  down  to  two  pints,  and  strain." 


FAMILY  XV.-EMOLLIENTS. 


Tbds  emollienU  are  perfectly  bland,  fatly  substancoa  which,  when 
appUed  to  the  ekiD,  Boflen  il  aud  render  it  more  pliable.  The  action  of 
tbeee  remedies  \»  largely  mechanical,  aad  they  probably  soflen  the  derm 
in  precisely  the  aame  way  aa  thoy  atiTect  a  raw  hide  or  a  piece  of  leather. 
They  are  therefore  especially  useAil  when  the  skin  has  a  tendency  to 
crack  or  to  chap.  Whonovor  eurfacos  become  soro  by  attrition,  or,  in 
oUicr  words,  chafe,  emollionta  are  also  xweful  mechanically.  Thoy  often 
aSbrd  relief  in  simple  infiammations  of  the  skin  under  such  circum* 
stanoee  that  their  action  cannot  bo  explained  as  purely  mechanical: 
indood,  they  seom  to  exert  a  dynamic  influence  upon  the  nutrition 
of  the  parte  ooncomod.  To  the  best  of  our  present  knowledge,  the 
oxygon  or  other  constituent  of  tho  air  acts  as  a  stimulant  to  exposed 
Burfacos  and  increases  indammationa  there  present;  and  it  is  believed 
that  fatty  matters  do  good  by  keeping  out  the  air.  ]f  this  bo  so,  tho 
apparcnUy  dynamic  influence  of  fatty  matters  is,  after  all,  raechanicaL 
Be  these  things  as  they  may,  clinical  oxperionce  has  demonstrated 
that  fetty  matters  are  of  very  great  value  in  tho  treatment  of  super- 
ficial tnfiammjitions.  It  must  be  borne  in  mind  that  the  blandest  fat, 
when  it  becomes  rancid,  is  very  irritating,  and  will  do  thr  more  harm 
than  good,  bo  that  the  strictest  attention  must  be  paid  to  the  con* 
dition  of  the  fatty  material  employed.  Any  perfectly  bland  oily  sub- 
stance may  be  used  as  an  emollient.  Mutton  suet  and  goose-grease  are 
fkmous  in  domestic  medioiue,  but  are  simply  valuable  because,  if  well 
prepared,  they  are  teas  apt  than  some  other  fats  to  become  rancid.  It 
cannot  be  allowed  that  there  is  any  dtfTerence  in  ikta,  unless  it  bo  in 
penetrating  power:  a  very  hani  fat  is  of  course  not  so  readily  applied 
as  a  softer  one,  and  therefore  only  such  fats  as  fVooly  molt,  or  at  least 
become  very  soft,  at  the  temperature  of  the  body,  are  to  be  used.  Cam- 
man  Lard  {Adeps,  U.S.),  when  freed  by  washing  from  the  salt  which  it 
conunonly  contains,  is  a  mild  fat,  melting  at  the  temperature  of  tho 
body.  It  is  enormously  used  in  pharmacy.  Cacao  Butter  (OUum  Theo- 
bromatis,  U.S.)  in  an  absolutely  bland  vegotabte  fat,  which  Is  a  firm  solid 
at  ordinary  temperatures,  but  melts  with  the  heat  of  the  body,  and 
is  consequently  very  largely  used  in  tho  preparation  of  suppoaitoriee, 
both  officinal  and  magistral.  Spermaceti  (Cetaceum,  U.S.)  is  employed 
to  give  consistence  to  ointments,  as  is  also  wax  (Ctra  aUta,  or  white  uxix, 
Rnd  Cera  fiava,  or  ytllovo  wax,  U.S.).     Cold  Cream  {Unguentum  Aqua 
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Soxa,  U.S.),  contaming  oU  of  sweet  almonds,  sponnaceti,  white  wa 
and  rose-water,  u  one  of  the  moat  elegant  of  the  official  emolUeDts. 

Olea. — Of  bland  fixed  oils  the  U.S.  Phannacopcdia  rocognisee  fo« 
Of  thMie,  the  Oleum  Amygdala  ExpreSBum^  U.S.,  or  expressed  oil 
almond,  in  a  palo,  straw-colored  or  colorlees,  almost  inodorous  oil,  wi 
a  miid  nutty  taste.  It  may  be  employed  wherever  a  very  pi 
emollient  oily  applicattoD  Is  desired.  Its  use  is  largely  restricted 
ita  comparative  uxpentuvenoss. 

Oleum  Xtni,  U.S.,  or  linseed  oil,  is  a  yellowish  oily  liquid,  with  a  | 
cnliar  odor  and  a  bland  taste.  When  exposed  to  the  air  it  thickens 
acquires  a  strong  odor  and  taste.  It  is  the  least  elegant  of  those  oi 
and  is  not  often  used  in  medicine,  except  when  in  /acal  accumulatid 
or  other  conditions  largo  rectal  injections  of  oil  are  required,  wh«s 
is  preferred  ou  account  of  its  cheapness. 

Oleum  OliviEy  U.S.,  or  dive  oil,  ia  expressed  from  the  ftiift  of 
European  oUvo;  has  a  pale  yellow  or  light  greenish -yellow  color,  and 
pleasant  odor  and  taste.     It  is  the  ordinary  salad  oil  of  the  table,  i 
may  he  used  wherever  a  very  bland  oil  is  desired.    It  haa,  however, 
superiority  for  ordinary  purposes  over  the  Oleum  Oosaypii  Seminis,  UJ 
or  cottOH-ieed  oil,  which  is  expressed  from  the  seeds  of  the  ordinal 
cotton-plant;  indeed,  a  very  large  proportion  of  the  olive  oil  of  cm 
meroe  is  cotton-seed  oil :  it  is  credibly  affirmed  that  more  cotton-seed 
in  exporte<l  from  Xow  Orlouns  to  the  Mediterranean  oitifis  than  oKve 
is  exported  from  those  porta,  most  of  the  cotton-seed  oil  coming  hot 
with  olive  oil  labels.    There  socms  to  bo  no  sufficient  reason  for  bell 
ing  that  olive  oil  differs  fh}m  cotton-seed  oil  in  its  physiological 
therapeutio  properties.    These  oils  are  sometimes  used  internally  wj 
advantage,  for  nutritive  purposes,  and  are  also  very  mildly  laxativ 
The  assertion  originally  made  by  Dr.  Kennedy,  that  large  doses  of  oil 
oil  are  yery  uftoful  against  biliary  calculi,  has  received  sufficient  din 
confirmation  to  entitle  it  to  great  weight.    Tn  experiments  by  Dr.  Sl 
Kosonboi-g  upon  dogs  with  biliary  fistulte  {Sehmidfs  Jahrb.,  1890), 
was  found  that  olive  oil  not  only  increased  the  amount  of  bilo,  but 
rondorod  the  bile  much  more  liquid.    Since  fat*  are  absorbed  chiefly, 
not  entirely,  through  the  thoracic  duct,  it  is  plain  that  the  oil  must 
through  the  pulmonary  circulation  before  reaching  the  liver.     This  ii 
confirmed  by  (he  oxj»eriments  of  Chnuffftrd,  who  could  not  find 
trace  of  oil  which  lie  had  injected  into  the  stomach  of  the  lower  antra 
in  the  bile-duct  or  gall-bladder.    If  olive  oil  has  the  remedial  iuOu 
claimed  for  it,  it  probably  acts  reflcxiy  through  the  nervous  s^-ntem 
through  a  mechanism  provided  by  nature  for  the  purpose  of  aiding 
the  digestion  of  fats  when  in  excess.    The  dose  of  the  oil  should  hi 
not  less  than  from  five  to  seven  ounces,  taken  in  four  to  eight  poKlooj 
in  not  longer  than  three  hours.    It  may  be  given  in  aromatized  vmaJsj 
with  a  little  brandy  or  whiskey  if  desired. 
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Lanolin  is  a  fat  obtained  from  the  wool  of  sheep,  which  is  said  to 
coatAio,  OD  tu)  average,  forly-five  per  coot  of  it.  It  appt^ars  to  bo 
practically  the  same  &a  the  natural  oil  of  the  hair  in  man  aud  other 
animala  (see  Virchow'&  Archiv^  cxxi.,  1890).  It  was  first  recommeoded 
by  Dr.  Oscar  Llebreich  as  a  basis  for  ointments  or  preparations  to  bo 
applied  to  the  surface  of  theskiu.  It  iu  entirely  fVee  from  irritant  prop- 
erties, has  the  power  of  taking  up  a  large  amount  of  water  without 
losing  itH  unetuousness,  does  not  easily  become  rancid,  and  is  asserted 
to  be  absorbed  ihruugh  the  skin  much  more  readily  than  are  other  fats. 
In  the  oxpurimentii  of  Dr.  Palschkowsky  (PAorm.  Zeit.,  IS85),  half  an 
hour  afler  inunction  with  lauoLin  and  iodide  of  potassium  the  iodine 
was  recovered  from  the  urine,  while  officlul  iodide  of  potassium  otnt' 
meat  yielded  negative  results.  This  has  been  con&rmed  by  Kaspar 
I  {Deutiche  M&l.  WocheTUfchr.,  Doc.  1885),  but  Ritter  and  PfeiflFer  obtained 
I  ooDtrary  resnLts,  and  in  a  considerable  series  of  experiments  were 
nnable  to  perceive  that  lanolin  had  any  superiority  over  other  fats  in 
promoting  absorption.  The  facts,  moreover,  that  lanolin  is  largely  the 
secretion  of  sebaoeons  follioles,  contains  an  abundance  of  eholesterin, 
and  is  of  the  nature  of  a  waste  produot,  which  is  intended,  not  for  ab- 
sorption, but  for  the  keeping  sotl  of  the  skin  and  its  appendages,  indi* 
OAte  very  strongly  that  it  will  yield  itself,  and  medicinal  properties 
with  which  it  may  be  impregnated,  lesi  readily  to  absorption  than  do 
other  fats. 

^B  GLYCBRINUM-GLYOBRIN.    U.a 

'  This  is  a  thick,  syrupy  liquid,  colorless,  f^oe  frora  odor,  and  of  a 
aweet  taste.  It  was  originally  prepared  by  heating  together  a  motalUo 
oxide  and  ordinary  fats,  as  in  the  mnnufacturu  of  lead-plaster.  Chonu- 
c&lly  speaking,  it  belongs  to  the  alcohols,  and  is  known  according  to 
the  rocont  nomenclature  as  propentfl  cdcohol.  It  is  always  sot  fVee  dur- 
ing the  process  of  saponiQcation,  when  the  stearic  or  other  acids  of  the 
fat  unit«  with  some  base  to  form  salts  known  as  soap.  Consequently, 
glycerin  always  forms  a  considerable  part  of  the  soap-maker's  waste ; 
but  in  this  it  is  so  mixed  with  impurities  that  until  recently  it  was 
valuelosB.  Xow,  by  moans  of  certain  patent  processes,  the  glycerin  ia 
said  to  be  obtained  pure  from  the  waste  products  of  soap- factories. 
The  groat  bulk  of  the  glycerin  in  commerce  is  made  by  the  direct 
docomposition  of  fats  by  hcatod  steam. 

Under  certain  circumstances,  not  well  understood,  glycona  forma 
hard,  brilliant  crystals.  In  its  usual  liquid  form  it  mixes  in  all  propor^ 
tions  with  water  and  alcohol,  and  itself  dissolves  iodine,  bromine,  the 
alkalies,  tannic  and  other  vogelable  acids,  a  large  number  of  neutral 
aatta,  salicin,  and  other  organic  principles. 

Glycerin  does  not  evaporate  upuu  exposure,  but  Is  very  bygrosoopio, 
and  absorbs  water  from  the  air.  When  pure,  it  is  incapable  of  bo- 
oonuog  rancid  or  of  fermenting  spontaneously.      The  acrid  glycerin 
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Ibrmerly  BO  abundant,  and  ettll  met,  witb,  owes  \Xb  irritant  ppopertiw 
to  oon (Ami Dating  aubstancos,  OHpocially,  it  in  ttaid,  to  oacalic  and  Ibfaie 
aclda.  Tlie  former  of  these  aubntanceii  is  apt  to  Iw  croatod  by  the  octiot 
of  the  sulpburic  acid  luod  during  ibo  puriGcaLion  of  the  glyooriD,  Um 
latter  by  thu  roaction  between  tho  oxalic  acid  and  the  glyct^rin. 

pBy8iot.aoiCAL  Action. — Whan  large  do«oB  of  glycerin  (ia  lbs  <hg 
eight  or  more  parts  par  thousand  by  weight)  are  injoutod  eubca(aa»- 
ausly,  death  is  produced  in  a  period  varying,  according^  to  the  doM^ 
from  one  hour  to  several  days.  Tha  symptoms  ara  Ioas  of  motei^ 
lar  strength,  letharg)',  bloody  urine,  vomiting,  dryneas  of  tbo  murou 
membrane,  with  marked  thirst,  fall  of  temperature,  gradual  extioctioD 
of  both  respiration  and  circulation,  and  finally  coavulaions  and  com 
(Dujardin-Beaumetz  and  Audijd,  BulL  Thirap.,  xci.  62).  The  eonmL 
sions  occur  more  early  and  severely  wheu  largo  doaea  aro  employed, 
and  are  then  said  to  bo  tetanic,  and  to  be  accompanied  with  a  decided 
rise  of  temperature.  The  fall  of  temperature  is,  even  in  the  nuldtf 
casoB,  present  only  late  in  the  poisoning,  and  Is  somotJmeeT  if  not  always 
preceded  by  a  rise.  After  death  intense  congestion,  with  mors  or  Ins 
softening  of  tbe  tissue,  is  found  in  the  lungs,  Iddooys,  aud  intaetiiiaa 
In  man  no  symptoms  of  poisoning  have  ever  been  produced  by  ^yo^ 
rin,  the  largest  single  amounts  ingested — an  ounce  or  so — baring  no 
perceptible  effect  other  than  that  of  a  laxative. 

CatilloD  claims  that  glycerin  a<Jmini8terod  in  small  continuotti  doMi 
exerts  a  dc<itded  effect  upon  nutrition  (Bull.  Therap.,  xciL  130;  .-IrdL 
de  Physiol  Norm,  tt  Patk.,  1877).  In  his  experiments  ho  found  that 
eight  grains  given  daily  to  guinea-pigs  produced  a  very  marked  gain  id 
weight,  with  a  leHseued  excretion  of  urea.  In  man  an  ounce  daily  also 
produced  in  the  elimination  of  urea  a  decided  dimiDUlion,  which  vm 
not  increased  by  increasing  the  doaes  of  glycerin.  The  appetite  in 
many  cases  was,  aAer  a  littlo  time,  much  improved,  aud  then  th«  in- 
creased ingestion  of  food  produced  an  incroaaed  elimination  of  nria 
The  fact  that  an  increase  of  food  was  permitted  in  tbeee  experimeata 
shows,  however,  that  the  conditions  of  exporim&utatiou  were  not  rigid 
enough  to  allow  much  weight  to  bo  attached  to  the  result ;  and  th« 
relation  of  glycerin  to  the  elimination  of  urea  has  been  invoBtigat^d 
by  L.  Lewin  {Zeitschr.f.  Biol.,  xv.),  by  N.  Tachirriinsky  (Unity,  and  by 
I.  Munk  (Virchow's  Arckiv,  Ixxvi.  130^,  with  somewhat  coDtradiotocr 
results.  Of  these  experiments  the  moat  extensive  are  those  of  Monk, 
who  seoms  to  have  used  all  proper  precautions,  and  found  that  glycerin 
boa  no  effect  upon  the  elimination  of  urea  or  the  general  bodily  nutri- 
tion. The  roeulta  reached  by  Lewiu  correspond  with  tbotw  of  Munk. 
Tschirwinsky  omitted  fatty  materials  fVom  tbe  food,  and  found  that 
while  at  first  the  elimination  of  urea  was  diminished,  it  at\erw&rdi^ 
nndor  tbe  use  of  very  large  doses  of  glycerin,  was  iocraaaed.  With  oar 
present  evidence  it  must  be  considered  most  probable  that  glycerin  ha« 
no  controlling  power  over  the  waste  of  nitrogeooas  liasuea. 
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Glycerin  Is  absorbod  from  the  alimonttiry  canal,  and  when  freely 
administered  is  in  part  eliminated,  and  in  piirt  burnt  up  in  the  nygtom. 
Both  Uetimowitsch  (Archiv  /,  d.  Qea.  Physiohg.,  xiii.  453)  and  V\i^7. 
(Ibid,,  xvL  153)  found  a  substance  in  the  urine  which  tboy  believe  to 
be  a  derivative  product  of  glycerin,  while  Catillon  proved  that  it  is 
not  eliminated  by  the  skin  or,  oven  when  it  purges,  by  the  intestiuea 
Catillon  and  Lcwin  recovered  from  the  urtne  only  a  small  propor- 
tion of  that  ingested,  Tschirwinsky  only  8.7  per  cent,  while  Ludwig 
Amschink  {Sitzungsb.  Geaellsckaft  Alorphol.  Physiol.  Munchen,  1886,  ii., 
abo  Zeitschr.  fur  Biolog.^  xxiii.  413)  found  that  not  more  than  thirty 
per  cent,  escapes  from  the  body.  Since  a  large  proportion  of  ingested 
glycerin  is  oxidized  in  the  body,  it  would  appear  that  it  ia  capable  of 
replacing  to  »ome  extent  true  fatty  carbo-hydrates  for  the  production 
of  heat  or  energy,  and,  therefore,  has  food  value.  According  to  the  calcu- 
lations of  Amschink,  two  hundred  and  nineteen  partsof  it  are  equivalent 
to  about  one  hundred  parts  of  fat.  Thi«  view  is  corroborated  hy  the 
work  of  Scberemetjewt^ky,  who  found  in  rabbits  that  the  intravenous 
iDJection  of  glycerin  was  followed  by  an  iiiimedinte  inci^aso  of  the  con- 
sumption of  oxygen,  and  of  the  giving  up  of  carbonic  acid.  The  work 
of  Scheremetjewsky  has  given  rise  to  considerable  controversy,  but  the 
latest  experiments,  those  of  I.  Mnntc,  seem  to  lead  to  the  conclusion 
that  glycerin  is  capable  of  taking  the  place  of  the  bodily  fat.  (For 
discussion,  see  Archivf.  d.  Ges.  Phys.,  xlvi.,  1889-90.) 

According  to  Fuchs>in^r,  the  bloody  urine  produced  by  poisonous 
doeca  of  glycerin  contains  an  abundance  of  the  coloring-mat  tor  of 
the  blood,  but  no  fVoe  corpuscles  (^P/iuger's  ArcStv,  xi.  502).  Very 
interesting  in  connection  with  the  uso  of  glycerin  in  diabotos  is  the 
usertion  of  Fuchsingor  (^Pfikger's  Archiv,  xii.  501;  CentraVA.  f.  Med, 
Wlss-i  1877),  that  in  rabbits  slightly  poisoned  with  glycerin  no  sugar 
appears  in  the  urine  after  the  "dialtetic  puncture."  The  experiments 
of  Eckhard  gave,  however,  a  contrary  result  {Centralbl.  f.  Med.  FTiu., 
1876,  p.  273),  and  Catillon  afflrms  that  given  in  vory  largo  oontinuoua 
doses  glycerin  increases  the  amount  of  sugar  in  the  blood. 

TBERArEUTica, — Locally  applied,  glycerin  is  ut^ually  unirritating, 
and  it  is  much  employed  as  an  emollient.  The  chief  dinadvantago  that 
attends  its  use  is  its  stickiness;  on  tbo  other  hand,  its  non-volatility 
and  ita  hygroscopic  properties  give  a  persistency  to  its  action  which  is 
often  very  advantageous.  It  enters  largely  into  the  composition  of 
y>opuIar  eraoUiont  ointments,  or  "creams,"  as  they  are  called,  and  is 
ofton  used  itself  for  chappy  hands,  excoriations,  and  similar  troubles. 
It  is  also  employed  by  dermatologists  to  some  extent  in  chronic  eczema  ; 
in  8eborrh<Ea,  whether  affucting  the  hairy  scalp  or  olhor  parts,  it  ia  as- 
aertod  to  be  especially  useful,  softening  the  masses  of  secretion,  and^ 
used  in  conjunction  with  such  remmliea  as  borax,  zinc,  and  acetate  of 
lead,  diminishing  the  amount  of  secretion.  "When  there  ia  a  want  of 
aebaccous  secretion,  it  ia  said  alao  to  act  efficiently ;  in  scahteSt  pruritus, 
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snd  fvon  psoriasis,  glycorin  is  used,  diluted  with  water,  as  a  rehfclo 
more  attire  remodios.  Upon  the  mucous  raombranes  glycerin  acta 
much  as  it  dooa  upon  the  skin,  and  diluto<l  with  wat«r  is  Tory  oaeful 
eoryza,  and  even,  by  cncmala,  in  dysentery;  in  croup  or  laryngitis  it  msj 
with  advantage  be  applied  freely  by  otcans  of  a  large  camors-hu 
bruBh  to  the  ortBr^  of  the  larynx,  bo  as  to  run  into  the  latter.  In  !■ 
Btive  doHos  it  ia  asserted  to  be  very  oifectivo  in  hemorrhoids.  It  a 
forma  an  escellont  baaia  for  moutb-washea ;  or  a  paste  may  be  ma 
with  it  and  borax,  or  aimilar  Bubslance,  for  use  in  ulcerations  of  t 
same  cavity.  The  Hat  of  diaeaaea  in  which  this  remedy  is  employ 
might  be  very  much  lengthened ;  but  the  examples  already  given  l 
Hufflcient  to  indicate  the  range  of  its  application  aa  an  emollient  m 
as  a  vehicle.  There  are  certain  persona  upon  whose  akin  and  maca 
membranes  even  the  purest  glycerin  seems  to  act  as  an  irritant.  Tl 
influence  is  most  intense  when  the  glycerin  is  nearly  or  entirely  ft 
from  water.  It  ia,  however,  discernible  oven  when  the  remedy  in  ma 
diluted,  and  often  inhiblta  its  itso.  The  existence  of  this  idlosyocni 
to  glycorin  can  bo  determined  only  by  trial. 

When  administered  internally  in  doses  of  one  or  two  oam 
glycerin  acts  as  a  gentle  but  very  uncertain  laxative.  I  do  not  thii 
that  a  single  dose  has  any  other  poracptiblo  effect.  It  wa.<t  long  a 
proposed  as  a  substitute  for  cod-livor  oil  in  cachectic  diseases,  but  fkil 
to  acquire  reputation.  Novertholoss,  the  results  of  Catillon  would  bM 
to  demand  for  it  more  extensive  trial.  That  observer  states  the  prop 
amount  of  it  to  be  half  an  ounce  to  an  ounce  in  the  course  of  tha  da 
in  three  doses.  It  bos  also  been  proposed  and  highly  conunond«d 
diabetes.*  It  appears  to  be  barmleas  in  this  affection,  and  themfoi 
may  be  used  as  a  sweetening-material  fur  colTee,  tea,  and  other  hem 
ages ;  but  there  is  no  reason  to  believe  that  it  exerts  any  control  0»« 
the  disease.  The  most  important  internal  use  of  glycorin  ia  as  a  hanB 
loss  substance  which  has  the  power  of  diaguiaing  nauseous  modkiiM 
Id  this  way  it  may  bo  employed  with  castor  oil,  in  emulsions  of  taqMi 
tine,  in  solutions  of  iron,  and  in  various  mixtures.  It  seems,  as  it  w<i^ 
to  onvolop  the  medicinal  substances  and  prevent  their  meting  oo  111* 
palate.  Plasma  or  Glycerite  of  Starch  (Giyceritum  Amyli,  U.S.)  aotUX 
used  M  ft  protective ;  Glycerite  of  Yoik  of  Egg  (Qlyceritum  Vitdii,  DA) 
ia  chiefly  employed  in  making  emulsions. 

OLUSIDUM.    Br.-GLUSIDB.    SACCHAKIN.t 

Saccharin  is  a  substance  diacoverod  by  Dr.  Fahlberg  in  I87S. 
Chemically  it  is  an  imido  derived  from  the  toluene  of  t«oal  tar.  I' 
occurs  as  a  white  powder  composed  of  irregular  crystals,  very  elig^*'? 


*  For  lUmtnra  Uiil  dtMUStion  of  point,  •••  Zi*mf»tn'*  J^ncj efcfMciftci.  rot.  xwi. 

t  Tbo  [irmfrDt  li  itrobably  ■>  gnixi  u  anj  tither  plnoe  Id  tbe  b;iok  ti>  tutln  k  M^tiirt 
wboM  Biia  in  praetieftl  loedielnfl  dvp«odi  Upon  lu  lack  of  nedlolnal  pn>|>«n!BA.  Da  moM* 
of  iU  b«inj:  «  praprieUrr  or  p«t«oUd  drug  U  It  ROt  raoogftiMd  \iy  th*  D.S.  Phamawyli 
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soluble  in  vater,  readily  soluble  in  glycerin,  alcohol,  and  other.  Its 
watery  solution  has  a  disttnotly  acid  reaction,  and  it  forms  salts.  Its 
most  remarkable  property  is  its  sweet  taste,  which  ta  said  to  be  three 
hundred  times  more  intense  than  is  that  of  sugar,  so  that  if  one  grain 
of  it  be  dissolved  and  neutralized  in  about  ten  pinta  of  water  its 
preaenoe  can  still  be  recognized.  A.  Mosso  and  V.  Aducco  (Archives 
Ital.  de  Biolog-t  1886,  vii.)  find  that  iVogs  will  live  for  months  in  a  solu- 
tion of  saccharin  rendered  neutral  with  soda;  also  that  the  injection 
of  a  concentrated  solution  of  saccharin  into  the  cellular  tissue  has 
no  influence  on  the  batrachian.  SIk  hundred  grains  given  to  a  dog 
during  ten  days  caused  no  alteration  in  the  weight  or  general  health  of 
the  animal.  A  careftil  study  failed  to  detect  any  change  in  the  urine 
as  to  the  daily  excretion  of  water,  urea,  hippnric  acid,  sulphuric  acid, 
or  phosphoric  acid.  The  chlorides  scMimod  to  be  aomowhat  inoroased. 
The  sacchuriti  escaped  anchauged  fVoiu  the  kidneys,  reud^-riug  the  urine 
very  awcet,  and  having  a  notable  effect  in  delaying  ito  putrefaction.  No 
saccharin  could  be  found  in  either  the  milk  or  the  saliva  of  a  nursing 
woman  to  whom  it  was  administered,  aud  a  doae  of  seveuty>6ve  grains 
caused  no  symptoma  in  man.  Bruylanta  (^u^.  de  lAcad.  de  Med.  de 
Bdgique,  1888),  however,  found  saccharin  in  the  milk  of  a  nursing 
woman,  and  w^as  only  able  to  recover  a  little  over  eighty  per  cent,  from 
the  urine ;  while  lledley  {Brit.  Mid.  Journ.,  1888,  vol.  i.)  reports  a  case 
in  which  it  seemed  to  be  abundantly  excreted  with  the  saliva.  Flugge 
has  found,  as  the  result  of  numerous  experiments,  that  saccharin  has  a 
powerful  influence  in  checking  the  action  of  ptyalin,  pepsin,  trypsin, 
and  other  allied  fermenta,  and  Sawit^ki  claims  that  it  depresses  prot«id 
metabolism  (^Sajous  Annual,  1891).  Bniylaats  alErms  that  it  docs  not 
chock  artificial  gastric  digestion,  probably  on  account  of  the  acidity  of 
the  solution,  but  that  as  little  as  one  per  cent,  is  enough  to  distinctly 
le«acn  the  activity  of  pancrcstin  solutions.  Nevertbelosa.  I  have  fre- 
quently given  saccharin  freely  without  perceptible  efTcct,  and  its  gen- 
eral innocuousnesa  is  confirmed  by  Salkowski  {Virchow's  Archiv,  cv. 
46),  by  Bmylonta,  by  Dreschfeld  (Birmingham  Med.  Journ.,  1886,  p. 
409),  by  Levenstein  (Journ.  Soe.  of  Chem.,  1886),  and  by  other  clini- 
cians. Mixed  with  sodium  bicarbonate,  two  parts  to  three,  saoobarin 
becomes  soluble,  and  is  possessed  of  power  Ail  antideptic  qualities.  The 
chief  value  of  saccharin  in  practical  medicine  is  for  the  purpose 
of  replacing  sugar  in  diabetet,  <^esity,  and  other  diseases  in  which 
sugar  is  contra-indicated,  but  the  observations  of  Pr.  James  Little 
(TraM.  Royal  Acad,  of  Med.,  Ireland,  vi.,  1888),  that  when  ft-eely 
given  it  is  of  great  antiseptic  value  in  the  treatment  of  amiMmiacal 
urine,  ftom  cystic,  phosphatic,  or  other  diseases  producing  retention 
or  fermentation,  are  probably  correct.  Jt  may  be  used  freely  as  an 
arUole  of  diet,  in  the  form  of  a  solution  in  glycerin;  for  medical 
parpoaes  it  is  sometimes  administered  in  compressed  pills:  dose,  five 
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PcTSOLATDH,  U.S.— UndoT  the  namM  of  vaa^ine,  cotmcHmj  ete, 
TBiiom  yellowish,  fat-like  sabstanoes  am  sold  which  mn  obteiaad  by 
distilling  off  the  mora  volatile  portiooB  of  Amerioan  petroleaiiL  Tb» 
ocnuriBtency  of  these  sabBtanoea  depends  npon  fhe  extant  to  wUd  ^ 
distillation  has  been  carried.  The  base  of  them  all  is  paiaffln.  la  ths 
ordinary  form  they  melt  at  about  the  temperature  o€  104^.  Xtfvtf 
oosmoiine  is  a  fluid  Babstanoe  obtained  by  a  Tory  inoomplete  diiitil>ft»9* 
Petrolatum  of  the  United  States  Pbarmaoopceia  is  directed  to  have  a 
specific  gravity  of  0.835  to  0.860.  OiamoUnea  are  insoluble  in  water, 
Boaroely  soluble  in  alcohol,  but  soluble  in  ether,  chloroform,  biKi^idr 
of  carbon,  oil  of  turpentinci  benaio,  and  fixed  or  volatile  oils.  By  hetl 
they  should  be  completely  volatilised  without  enuttiog^  acrid  vapoit, 
They  do  not  become  rancid,  are  absdutely  firee  flroia  irritating  pn^MS>- 
ties,  aiul  are  much  used  as  a  basis  for  ointments  and  as  emoUiont  appU- 
oations  to  the  skin.  Petrolatum  has  been  taken  and  administorod  hj 
Dr.  Aroher  Bandolph  in  doses  of  a  drachm  or  more.  He  found  it  te 
have  no  general  action  on  the  syBtem,  but  to  act  locally  upon  the  mu- 
ooofl  membrane  of  the  alimentaiy  canal  much  as  it  docs  on  the  dn> 
allaying  irritation,  and  provoking  soft  fiEBcal  dischar^ges. 

FouLTioxB. — Under  the  head  of  Emollients  I  shall  also  speak  of 
pooltioes,  which  are  moist,  soft,  scarcely  adhesive,  peHhatly  bland  phi 
ters,  used  to  a  veiy  great  extent  to  combat  superficial  inflammatioa 
Poultices  are  much  more  poweriUl  agents  than  the  true  fatty  emollionH 
and  are  correspondingly  more  capable  of  being  abused :  the  results  of 
BOoh  abuse  will  be  spoken  of  directly.  A  poultice  may,  of  course,  be 
stimulating  and  irritant  if  made  of  such  a  substance  as  mustard ;  bat 
the  smoUient  or  true  poultice  is  prepared  out  of  some  bland  materiil 
whifih  is  totally  free  from  action  upon  the  skin.  I  do  not  think  that 
than  ia  any  difference  whatever  in  the  action  of  the  various  substancci 
Moally  employed  in  the  preparation  of  poultices,  the  lattor  depending 
flv  thehr  remedial  powers  solely  upon  the  warmth  and  water  which 
thcjjr  onntain,  Water,  when  pure  and  of  a  temperature  approximating 
tint  oi  the  body,  is  a  sedative,  checking  all  action,  possibly  by  a  direct 
lirflnyiftf^  bat  probably  by  the  merely  mechanical  acts  of  dilution  of 
ths  pabolnm  and  of  separation  of  the  germinal  granules.  It  is  also  a 
nluan^  rendering  all  tiBSuee  soaked  in  it  soft  and  yielding. 

Fooltioas  are  sometimes  applied  in  the  early  stages  of  phlegmonou 
ad  othsr  saperfloial  inflammations,  for  the  purpose  of  checking  the 
■artM  aetkOL  Their  influence  is  in  such  case  simply  one  of  sedation, 
ad  ttay  ars  cotldnly  not  so  efficient  as  the  cold-water  dressing.  Thej 
r,  aspsoially  usefbl  in  the  advanced  stages  of  inflammation, 
tUfynntion  has  already  commenced  or  is  about  to  set  in.  Clini- 
QOdHOe  has  danooBtrated  that  they  now  favor  the  formation  of 
It  iahndly  worth  while  to  discuss  how  they  do  this,  so  long  as 
in  which  pus  is  produced  is  a  matter  of  dispute 
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}lmheim  beliurod,  pus  is  componed  solelj  or  largely  of  out- 
wandering  white  bl»KKl-t:orpuai.-lu8,  it  is  ovident  that  the  relaxing  infln- 
ence  of  a  warm  poultice  will  graatly  facilitate  the  escape  of  thene 
bodies.  Farther,  the  poaltioo  In  the  latt«r  atagea  of  a  Buperflcial  phleg- 
mon not  only  hastena  the  formfitioQ  of  pua  in  the  inflammatory  focus, 
but  losecDS  irritation  in  tho  outlying  piirts  by  itH  sodativo  action,  and 
so  Boflona  the  tiasaca  as  to  aid  in  tho  paaange  outwards  and  the  discbarge 
of  the  inflammatory  products.  When  poulticing  ia  too  long  poraisted 
iOf  the  part  becomes  palo  or  white,  awollon,  relaxed,  and  has  a  sodden 
look ;  tho  granulations  of  tho  nicer  or  abaccsa  are  largo,  pale,  and  very 
flabby,  and  all  the  vital  actions  aro  below  the  normal  point.  It  iit  pos- 
sible that  even  death  of  a  part  might  be  brought  about  by  continuous 
poulticing.  Bo  this  as  it  may,  after  the  diHcharge  of  pua,  whenever 
tho  parts  put  on  tho  aspect  just  spoken  of,  the  poultico  should  bo  ro* 
moved  and  stimulating  applications  be  substitutod. 

So  far,  tho  use  of  poultices  to  combat  external  inflammations  has 
alone  boon  spoken  of  j  but  clinical  oxporieaoo  has  domonstmtod  tbcir 
value  in  internal  inflammations,  even  when  such  dccp-scatod  tissues  au 
tho  lungs  arc  affected.  Their  action  in  those  cases  is  somewhat  difl'or- 
ent  from  that  which  they  exorcise  over  auporficial  inflammations.  Ac- 
cording to  tho  dictates  of  expcrioneo,  they  should  bo  applied  very  hot, 
and  bo  frequently  renewed ;  very  oAen,  too,  a  small  amount  of  mustard 
or  of  some  similar  stimulating  material  is  added  to  them  with  advan- 
tage. As  a  result,  thoeo  poultices  act  as  gentle  hut  deep-reaching 
oount.or-irrit«ntfi,  which  in  all  likelihood  aifoct  not  merely  tho  blood- 
vessels of  the  skin,  but  also  those  of  tho  subdermal  tiHsue.  When  it 
is  borne  in  mind  that  in  all  these  cases  tho  poultice  is  applied  to  a  very 
targe  surface,  it  will  be  readily  perceived  that  this  counter-irritaiion  is 
1  powerftil  one.  Thus,  in  pleurisy,  or  in  pneumoniaj  the  whole  anterior 
or  posterior  surface  of  the  chest  is  covered,  or  perhaps  the  whole  chost 
Is  enveloped,  by  the  jacket-poultice.  In  peritonitis,  the  poultice  should 
be  as  large  as  the  abdomen  of  the  patient.  In  either  of  these  case? 
the  amount  of  blood  drawn  to  the  surface  must  be  considerable.  I  can- 
sot  help  surmising  that  the  water  of  the  poultice  in  some  cases  actually 
joaks  through  and  exerts  its  direct  sedative  influence  upon  tho  affected 
;issue.  The  value  of  poultices  in  lung-diseases  has  seemed  to  me  much 
greater  in  children,  whose  chest-walls  aro  very  thin,  than  in  adults ;  and 
t  is  not  illogical  to  believe  that  tho  difl'eronco  may  bo  dependent  upon 
be  inoqoality  of  tho  chost-walls. 

The  Jacket-poultice  should  be  mode  of  thin  flannel  formed  into  a 
ort  of  double  bag,  so  cut  and  shaped  »a  to  fit  the  individual,  and  so- 
ured in  front  with  safety-pins  and  over  tho  shoulders  with  tapes,  or  it 
lay  be  fastened  directly  to  an  undershirt^  a  piece  of  oiled  silk  always 
cing  placed  directly  outside  of  the  jacket.  The  jacket  should  be 
ividod  into  two  parts  by  a  hori7A)iital  line  of  sLitchiug,  and  bo  filled 
■DID  one  end.     In  order  to  prevent  sagging  of  the  contents,  it  ia  well, 
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ailcr  filling,  to  take  a  stitch  here  and  there,  in  the  manner  of  qi 
The  effect  of  a  jacket-poultice  may  be  imperfectly  attained  by 
ing  tlie  patient  with  wool  hatting  and  oiled  ailk  out«ida  of  thi 
feTor  patients  the  moioture  trorty  the  eurfhce  and  the  heat  of  tba 
serriDg  to  form  a  kind  of  fomentation. 

FUixsted  meai  \&  the  most  frequently  uaed  substance  for  m. 
poultices,  for  which  purpose  the  large  amounts  of  oil  and  m 
which  it  contains  especially  fit  it.  Ground  slippery  elm  makes 
elegant  demnloent,  mucilaginous  poultice.  Ordinary  moah  fVom 
meal  affords  a  cheap  and  very  serriceable  material,  and  brecLd  a 
makes  a  popular,  very  mild  and  unirritating,  but  expensive 
tice.  When  a  poultice  is  to  be  applied  to  affect  internal  organ 
consequently  has  to  be  large  and  capable  of  holding  the 
long  time,  the  choice  of  material  lies  exclujsively  between  fl 
Indian  meal.  The  former  of  theeo  is  the  more  adhesive  and 
the  more  manageable  poultice  j  bat  popular  belief,  and  I 
reason,  attributes  to  mush  a  superior  power  of  retaining 
either  case  the  poultice  should  bo  put  on  as  hot  as  it  can  be 
should  bo  covered  by  a  large  piece  of  silk  oil-cloth,  which 
toining  not  only  the  moisture,  but  also  the  heat.  The  interval 
newal  should  be  short,  and  should  be  governed  solely  by  the 
with  which  the  applied  poultice  grows  cold. 


PAMILT  XVL-DILUENTS. 


A  DiLCENT  in  an  indtfforont  subatanco  which  is  abaorbod  and  in 
ita  paaaage  through  the  bodj  simply  dilutes  tho  rarioua  flni(U  of  the 
oi^niam,  aa  well  as  the  excretions.  Tho  only  diluent  is  wawr,  which 
ia  given  in  varioua  forms.  Thua,  the  natural  motiicinal  waters  owe 
much  of  their  value  to  the  large  quantity  of  water  they  contain.  It 
16  evident  that  when  a  quart  of  water  more  than  usual  ia  token  into 
the  ayetom,  it  muat  while  it  ataya  there  lessen  the  cont-entration  of  the 
bodily  liquids,  and  must  finally  in  some  way  find  an  exit  from  the  body. 
The  incrcaaod  excretion  even  of  water  means  increased  aclioa  in  the 
eliminating  glands ;  and  tho  water  passing  out  of  tho  blood  must  always 
carry  with  it  more  or  losfl  of  tho  aolublo  matters  contained  in  tho  some, 
Bo  that  while  tho  porcoutagoof  solid  mattor  in  tho  urine  or  in  tbo  sweat 
may  bo  lessened  by  largo  potatlona  of  water,  the  actual  amount  elimi- 
nated ia  no  doubt  increased.  Ilcnco  water  acts  not  only  as  a  diluent, 
but  also  as  a  depurant. 

It  is  oapocially  in  regard  to  tho  urinary  organs  that  water  is  em- 
ployed medicinoliyj  with  thro©  distinct  possible  objects,  Thua,  it  may 
be  used  simply  to  aid  tho  ro-establishment  of  completely  or  partially 
aupproeacd  renal  eecrotion.  In  acute  Jin'ght's  disease  water  has  been 
found  to  bo  an  efficient  diuretic,  increasing  very  remarkably  tbo  urinary 
excretion,  relieving  tho  irritation  of  the  kidneys,  and  aiding  the  return 
to  health.  In  these  cases  at  least  half  a  pint  of  water  should  be  taken 
every  two  hours.  I  have  tried  it  in  chronic  Brighfs  disease,  and  found 
it  to  work  well  in  some  cases;  but  in  others,  no  increase  of  tho  urine 
taking  place,  the  water  accumulated  in  tho  a}-8tem  and  added  to  tho  dia- 
trcae.  Again,  dilution  of  the  urino  is  oflon  important,  as  in  gonorrfuBO, 
or  whoa  there  is  a  tendency  to  the  formation  of  either  gravel  or  calculi. 
Water  ia  also  used  as  a  dopumnt  in  chronic  disorders  in  which  there  is 
no  organic  disease,  but  an  habitual  torpor  of  the  emunctorioa, — caiios 
in  which  the  liver  is  said  to  be  torpid,  and  in  which  there  Is  a  foul 
tongue,  habitual  costivencss,  and  a  scanty  urino  with  a  tendency  to 
tho  formation  of  a  lateritioua  dcpuslt.*  In  these  cases  a  couple  of 
tumblorfula  of  water  upon  rising  will  of\en  produce  a  stool  al^er  break- 
fast, as  well  OS  increase  the  flow  of  urine.  Yery  generally  a  mild  eatine 
maybe  advantageously  added  in  small  quantity  to  the  waior;  and  such 
natural  mineral  ^vators  as  those  of  Saratoga  are  especially  beneficial. 


•  For  •xpsrimoDtAl  CTiilooM  tH«t  wU«r  In  r»bbiU  doM  laerMU*  tb*  flow  of  bU«,  bm 
Eftvibbi.  Otntratht./Ur  Okir^  IB77.  p.  337. 
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Ik  the  present  class  are  incladed  those  no 
cian  as  external  application*  to  oxcludo  the 
dermal  or  other  tiasues.  Sufflciont  has  alrcad; 
inportaoco  of  the  exclasion  of  the  air,  undorl 
Tt  is  ovidf^iit  that  tho  lattflr  claw  of  romed 
act  as  protectivoB ;  hut  tho  class  of  Protoctii 
for  tho  consideration  of  certain  remedies  wl 
mechflnicat  motho^i  in  defending  tho  skin  agi 

first  to  bo  considered  under  the  present! 
used  to  protect  tho  skin  and  raw  surfnoett 
The  adhesive  plaster  (JSmpfaafrwrn  Resina,  V.i 
mechanical  purposes.  It  does,  however,  irri 
and  coQfiequently  is  rarely  employed  wha 
object.  Under  ihe  latter  circumstances,  tb 
Plumhi,  U.S.)  or  tho  soap  piaster  {Emplastritt 
ble.  These  aubstanccs  are  fVce  from  irritai 
slightly  adhesive,  and  are  scarcely  used  oxcoj 
pressure  or  friction,  as  when  bed-sores  are  thi 
apread  upon  very  soft  kid.  It  ia  also  very  I 
so  thick  or  hard  as  to  lose  thoir  ph'ahility. 
movements  durini^  the  motions  of  tho  bod)< 
Isinglass  Plaster,  or  Bmplastrum  Ichthy 
simply  dampened,  and  is  much  used  do 
plaster. 

collodium-collod: 

When  any  finoly-<livided  ligneous  body,  li 
for  a  few  minutes  in  a  mixture  of  nitric  acid 
1.5  and  concontrated  sulphuric  acid,  and 
washed,  and  dried,  it  gains  about  seventy 
converted  into  pyroxylin,  or  ffun-eoUon.    Ti 
substitution  of  nitryl  (JSO,)  fur  a  portion  of 
a  number  of  varieties  of  gun-cotton.    Tho 
alone  adapted  for  gunnery,  is  trinitrocellulose. 
tho  less  highly  nitrai-od  variety,  and  ia  not  fi 
offlciaal  pyroxylin  (ryroxylinum,  U.S.)  ia  oni 
ties  of  gun-cotton,  but  is  not  soluble  to  any 

Gun-cotton  is  a  perfectly  inert  subs 
surfhco  of  the  skin  is  concerned,  and  prol 
system  when  taken  internally.    It  is  not  at 
only  UBO  in  medicino  ia  in  the  manu&cture  of 
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ii  officinally  prepared  bj  dissolving  two  hundred  grains  of  pyroxylin 
is  a  mixluro  of  twelve  and  a  half  duidonncoa  of  etrongor  ether  and 
throe  and  a  half  fluidaunccs  of  stronger  alcoiiol.  It  ia  a  i-olorloss, 
alighlly  opalescent  liquid,  of  a  s^n-upy  cousistenee,  and  smelting  strongly 
of  ether.  By  long  stuuding  it  deposits  a  layer  of  Gbroua  matter,  and 
becomes  more  transpai'cnt.  This  layer  should  bo  reincorporate,  by 
Agitation,  before  the  collodion  is  used.  When  it  is  applied  to  the  skin, 
and  the  meostnia  ore  allowed  to  evaporato,  collodion  forms  a  colorless^ 
ti-ansparcut,  flexible,  and  strongly  uoatractilu  Elm,  which  adheres  rory 
closely,  and  cannot  be  readily  romoved  by  washings  motion  of  tbo  part, 
or  external  mechanical  furce.  As  this  coating  is  perfectly  impervious 
to  air  and  wator,  collodion  is  much  used  in  surgery  for  various  purposes. 
It  is  evidoDt  that  care  should  be  used  in  its  application  to  ab&cessos 
and  discharging  wounds,  lest  It  should  pruvont  tbo  discharge  of  pus. 
Small  fresh  wounds  are  ofLeo  very  advantageously  dressed  in  tho  fol- 
lowing manner,  especially  cuts  on  the  fingers  and  about  the  head.  If 
DOoessary,  tho  hair  should  first  be  shaved  oS  the  part,  and  then  a  pioce 
of  coarse  gauze  or  mosquito-nottiag,  of  suitable  size  and  shape,  should 
be  biid  so  as  to  cover  the  wound  and  extend  aLTO::^s  each  side  from  half 
an  inch  to  an  inch  and  a  half,  according  to  circumsCaauos.  One  end 
should  then  be  tightly  fastened  to  the  skin  by  repeated  applications 
of  the  collodion  with  a  camel's-hair  brush.  When  tbo  adhesion  bas 
bocomo  sufiicioutly  firuir  tho  gauze  should  be  drawn  so  as  to  close  the 
wound  tightly,  and  while  it  is  hold  in  position  the  collodion  should  bo 
applied  aU  over  it.  As  the  collodion  contmtts  during  di7ing,  tho  wound 
is  moro  and  more  tightly  closed  and  bound  together. 

The  contraction  of  the  collodion  film  is  a  great  drawback  to  Its  use 
for  certain  purposes.  This  can  bo  in  great  measure  ubviatud  and  the 
film  made  moro  pliable  by  tho  addition  of  Q*om  eight  to  ton  drops  of 
castor  oU  to  the  ounce  of  tho  liquid.  Under  the  name  of  Flexible  Col- 
hdion  {Coilodium  FlcxUe),  the  U.S.  Fharmacopceia  dirocts  a  preparation 
Twy  similar  to  that  juet  spoken  of  It  contains  five  por  cent,  of  Canada 
turpentine,  besides  thrco  per  cent,  of  castor  oil ;  and  probably  the  stim- 
ulant effect  of  the  torch iutUiuate  will  make  itself  apparent  upon  some 
susceptiblo  skins.  Whenever  collodion  is  used  simply  as  a  protoctive, 
one  of  these  modified  pi'cparations  is  much  preferable  to  tho  pure 
article.  Any  principle  which  is  soluble  In  a  mixture  of  ether  and  al- 
cohol may  be  added  to  collodion,  and  in  this  way  medicinal  ttuhstances 
may  be  applied  to  the  external  surfaces  of  the  body.  The  films  formed 
are  oflen  less  firm  and  adhesive  than  those  of  the  simple  collodion. 

Solution  of  Gutta-Percha  {Liquor  Gutta-Perch(e)  is  made  by  dissolv- 
ing small  pieces  of  gutta-percha  in  chlorofurm.  When  it  is  applied  lo 
the  skin,  a  thin,  elastic,  adhesive  film  la  left,  which  protects  the  partii 
from  the  air.  It  is  an  elegant  preparation  for  use  in  smaU  cuts^  abra- 
sions^ chapped  lips,  and  the  little  injuricD  which  conte  within  the  province 
of  domestic  medicine  rather  than  that  of  the  professional  art 
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These  are  drugs  which  are  employed  not  to  act  directly  upon  ttic 
human  system  or  upon  any  of  its  tissues,  but  upon  some  eztraDeotu 
material  or  entity,  either  in  the  cavities  of  the  body  or  upon  its  exterior. 
Thus,  an  antacid  neutralizes  acid  in  the  stomach,  or  an  anthclmiotic 
kills  the  tapeworm  in  the  intestines,  or  a  disinfectant  destroys  poisoDoiu 
ftmanations  in  the  exterior  world  and  thereby  wards  off  disease. 


FAMILY  L-AJJfTAOrDS. 

AiiTAOiDB  are,  strictly  speaking,  substances  which  are  capable  ot' 
neutralizing  acid.  The  class,  as  here  defined,  contains  those  romedin 
whiob  in  medicine  are  used  for  the  purpose  of  neutralizing  an  exeoda 
of  acidity  in  the  primss  vis.  They  are  almost  solely  employed  in  forms 
of  dyspepsia.  Without  doubt,  cardialgia,  gastric  uneasiness,  "  heartburn." 
and  the  rising  of  sour  water  in  the  mouth,  are  often  the  result  of  too 
much  acid  in  the  stomach,  perhaps  secreted  by  a  perverted  glandular 
action,  but  more  probably  in  the  great  majority  of  cases  formed  br  fer- 
mentative changes  in  the  partially-digested  food.  As  excessive  ac-iditv 
of  the  stomach  causes  gastric  uneasiness  and  derangement,  so  will  a 
ftinular  condition  of  the  intestinal  canal  cause  pain  and  spasm  and 
fhnctional  disturbance  in  the  bowels.  This  is  seen  most  fVoqucntIr  in 
inBmtB,  and  is  very  often  associated  with  a  diarrhoea  in  which  the  pav 
floges  have  a  green  color,  similar  to  that  of  spinach,  and  hence  an.- 
aometiraes  spoken  of  as  "  spinach-stools."  In  diarrhcea  of  this  charaetiT. 
as  well  as  in  colic,  antacids  are  often  of  service  by  neutralizing  the  ai-ii 
in  the  intestinal  canal. 

Clinical  experience  has  demonstrated  that  dyspepsia  is  often  pemia- 
nently  relieved  by  the  use  of  alkalies  when  they  are  given  stoadily  day 
after  day,  about  twenty  minutes  after  eating,  for  a  long  time.  Accori- 
ing  to  I>r.  Thomas  K.  Chambers  (  The  Indigestions,  Am.  ed.,  1870,  p.  67), 
this  is  dependent  upon  an  effect  pointed  out  by  Claude  Bernard,  the 
tngmentatkm  of  the  acid  gastric  juice,  and  so  of  the  normal  peptic 
powers  of  the  stomach.  The  same  authority  farther  say»,  "  The  test 
of  bsneflt  being  derived  fh)m  an  alkali  is  the  dose  not  requiring  to  ba 
W4 
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Incroasod  aa  tho  patient  goos  on  taking  it,  but,  on  the  contrary,  being 
diniinJHhod  gradually,  while  relief  fVom  the  recurrence  of  heailburn 
oontinuea  still  to  bo  oxporionced." 

Sirk  headache  is  &ometimoB  dependent  upon  gastric  irritation  pro- 
duced by  an  excean  of  acid  in  the  Btomaeh.  This  true  Rick  headache 
is  generally  to  be  diatinguishod  f>om  migraine  by  the  early  oocurronce 
of  the  stomach-RymptOTna,  either  as  heartburn,  nausea,  vomiting,  or 
simple  gastric  distress,  and  by  the  fact  that  the  pain  cornea  on  with  aa 
attack  of  blindness  or  of  dizziness,  and  is  not  limited  to  any  one  spot, 
OS  the  supraorbital  or  other  neuralgic  foci,  but  is  felt  all  across  the 
brows.     In  this  form  of  cephalalgia  antacids  otlen  affonl  relief. 

Various  substances  which  have  already  been  discussed  in  this  work 
are  excellent  antacids,  most  of  them  uniting  this  to  other  medicinal 
properties.  Thus,  when  a  stimulating  antacid  is  desired,  as  is  rcry  oflen 
the  cose  in  sick  headache,  half  a  drachm  of  the  aromatic  spirit  of  harts' 
horn  may  be  taken,  well  diluted  with  water.  Again,  when  a  laxative 
antacid  is  desired,  a  teaepoonfUl  to  a  tableapoonful  of  magnesia  may  bo 
cxhibitod.  Potassa  and  its  carbonates  havo  already  been  dwelt  upon 
with  sufficient  detail.  They  may  bo  used  03  antacids;  but,  ua  they 
exert  other  powerful  influences  upon  the  system,  they  are,  I  think,  not 
flo  generally  useful  oa  the  soda  preparations.  Xevertheluas,  the  Solution 
of  Potassa  (Liquor  Potassce,  U.S.)  ifi  largely  employed  aa  aa  uutacld. 
It  is  a  colorloss,  water-like  liquid,  of  a  strong,  acrid,  alkaline  taste,  and 
is  made  by  boiling  a  solution  of  the  bicarbonate  of  potassium  with 
lime.  It  contains  only  five  and  eight-tenths  per  cent,  of  the  alkali,  but 
acts  upon  animal  and  vegetable  substances,  and  imparta  a  dieitinot  soapy 
foel  to  the  fingers  when  thoy  are  moistened  with  it  and  rubbed  upon 
one  another.  It  is  capable,  io  overdose,  of  acting  as  an  imtant  poison. 
The  dose  is  ten  to  twenty  minims,  well  diluted. 

B  SODrUK. 

Unlike  potassium,  sodium  and  its  salta  have  very  little  influenoo 
upon  the  higher  animals.  FrogK*are  much  more  attcct«d,  it  causing 
spinal  convulsions,  and  also  slowing,  or  even  diastolic  arrest,  of  the  heart 
(Podocaepow,  Virchow's  ArchiVy  xxxiii.  SOT ;  Schonlein,  Arch.  f.  d.  Qes. 
Phyviot.^  xviii.  26).  M.  Laffout  affirms  that  sodium  primarily  stimulatee 
the  frog's  }i<iaxt{Compt-Rend.  Soc.  Biolog.,  1880,  p.  282).  Professor  8 
Ringer  and  Dr.  H.  Sainsbury  find  that  the  sodium  salts  are  capable  of 
arresting  the  cut-out  frog's  heart  in  diastole,  the  arrest  being  preceded 
by  very  little  disturbance  of  rhjrthm  :  the  amounts  required  were,  how- 
ever, so  large  that  sodium  salts  can  hardly  bo  made  to  kill  {London 
Lancet,  1882,  ii.  V36). 

On  the  other  hand,  Grandean  (Robin's  Journal  de  rAnatomief  1864) 
found  that  one  hundred  and  seven  grains  of  the  carbonate  of  sodium 


*  V«rj  man;  at  tb»  >odft  lalu  prodofi*  In  U)«  tng  «»Uru(.    For  %  dlMnuiIon  of  Ibli, 
■ad  tiUntara  oo  Ihs  ubjeut,  aea  Llmbaurg,  Afvkiv  /.  E^fitr.  Falk.  w.  I'iarm.,  xziv,,  18S8. 
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injected  into  the  roiti  of  a  Hog  pi-odurcd  onr 
and  that  thirty<live  grains  of  the  nitrate  sim 
rabbit  caused  only  some  cooTuUive  moTumc 
mann  ( Virchow's  Archiv,  Bd.  xixv.),  howevoil 
directly  into  the  blood  in  very  large  amonni 
the  agony  being  very  prolonged,  and,  when 
TuUiona  being  dovolopod.     Both  Podocaepow 
even  the  largest  doses  do  not  nenaibly  atfoct  I 
tare ;  and  the  latter  observer  fVirther  dedal 
influence  upon  the  nerve-centres,  the  penphe^ 
If  thifi  bo  the  caao,  however,  it  ifi  difficult  ' 
canse  death ;  and  the  earlier  experiments  of 
they  do  bxert  a  very  feeble  action  upun  tha 
moBcluB. 

Upon  the  blood*  the  iramodiato  influence  ol 
slight,  for  Podocaepow  aasertfl  that  one  part  d 
of  blood  does  not  afToot  either  the  physical 
pusclcs  or  the  intensity  of  the  osone  reaction 
as  the  result  of  experiments  made  upon  torri 
sion  that  sodium  salts  excite  first  the  ganglia 
and  afterwards  those  of  the  vaso-motor  neB 
1886);  and  Dr.  T.  W.  Mills  {Canada  Med. 
1886)  flnds  that  the  carbonate  of  sodium  haa 
lating  the  heart  of  the  fish.    Curci  {Lond.  A 
alBO  flnds  that  the  sodinm  salts  increase  tb 
deetnietion  of  the  oblongata,  and   believea 
peripheral  vaso-mntor  [iorve»<.     Kxporimetitsj 
opposite  ooQolusions  in  regard  to  the  action  of 
ft-og's  heart.     (See  Ringor,  Brit.  Med.  Jovm, 
Ex.  Path.  w.  Pharm.,  xxlv.,  ISSS.) 

The  etfect  of  the  coutinunus  exhibition  i 
amounts  of  salt  upon  the  human  organism  hj 
tigated  by  Dr.  Mftnch  (XrcAio  Verrins  Qemei 
369, 1863),  and  foond  to  be  very  feeble.  At  fli 
nution  of  excretion,  and  a  corresponding  ga 
but  after  a  timo  the  excretions  inoreased,  a 
decreased.  The  variations  in  excrotion  affe< 
sometimes  the  perspiration  and  fieces  were  a1 
was  rendered  alkaline,  but  its  solid  ingredi 
affected. 

Although  a  certain  amount  of  the  sodium 


*  PnfoMor  Kmralewiky  T«eonl«  Id  tho  C^ttrttthL /,  Mt 
diJMnU  ilndf  of  tha  effMU  of  addlog,  eithar  Ib  toUd  fon 
of  potMtiaJD,  Midiumr  lilhium,  and  ftmmODtum  to  tk*  blooi 
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the  higher  animals,  yet  it  Is  very  doubtAil  whether  an  habitual  oxceu 
of  them  has  any  decided  effect  upon  nutrition,  MM.  Damourette  and 
Hyades  claim  that  the  elimination  of  urea  and  uric  ucid  (Journ.  de 
Thirap.,  1880,  440)  is  markedly  increased;  but  an  oxaoiination  of  thuir 
experiments  wilt  show  that  this  conclusion  is  not  warranted  by  them, 
and  in  the  researches  of  Dr.  I.  Mayer  (2^Usckr,  /.  Klin.  Mfd.,\8Sl,  82-96), 
of  A.  Ott  {Hoffmann  u.  Schwalbe's  Jahresberickt,  1883,  220),  of  C.  Clai 
(CentraU>.  Med.  WiUfnsch,  xxiv.,  188S),  and  of  L.  Klcmptner  {Dorpat 
Thesis,  1889),  neither  the  citrate,  acet-ute,  phosphate,  or  sulphate  of 
sodium  increased  nitrogenous  elimination,  tio  that  it  muiit  bo  con< 
sidered  as  established  that  the  mdium  salts  do  not  increase  tissue 
vfoste.* 

As  Bidder  and  Schmidt  (Canstatfs  Jahresbericht,  1852)  assort  that 
the  hydrochloric  acid  of  the  gastric  juice  ia  derived  from  chloride  of 
sodium,  and  as  Rabut«au  {L'  Union  Mid.,  t.  xii.  p.  186,  1871)  found  that 
in  dogs  with  gastriq  tlstula  both  the  quantity  and  the  acidity  of  the 
gutric  juice  are  decidedly  increased  by  the  use  of  salt  meat,  it  would 
appear  probable  that  common  salt  acts  as  a  tonio  by  increaiiing  the 
digostive  power.  On  the  other  hand,  it  is  well  known  that  physiolo- 
gista  are  still  disputing  as  to  whether  fVee  hydrochloric  acid  exists 
at  all  in  the  gastric  juice.f  Further,  It  is  certain  that  pepper  or  any 
similar  condiment  will,  by  its  local  action,  increase  the  flow  of  gaatrio 
juice;  and  in  Rabuteau's  experiments  the  mere  local  irritation  of  the 
salt,  or  the  difficult  digestion  of  the  preserved  meat,  may  have  given 
rise  to  the  increased  secretion  by  the  stomach. 

It  appears  to  be  well  proved,  clinically,  that  the  alkaline  salta  of 
•odium  given  one  to  two  hours  before  meals  in  full  doses  are  of  de* 
cided  value  in  the  treatment  of  chronic  hepatic  torpor,  catarrhal  Jaun- 
dice,  and  especially  of  gall-stones  or  other  aflTcctions  associated  with 
excessive  viwidity  of  the  biliary  secretions.  As  the  result^  however, 
of  an  elaborate  series  of  experiments  made  upon  dogs  with  biliary 
fistula,  J.  Ghiss  (^Arck.  Exper.  Path.  u.  Therap.,  xxx.,  1892)  concludes 
that  the  alkalies  given  by  the  mouth  do  not  increase  the  alkales- 
cence or  amount  of  the  bile.  The  caution  necessary  in  applying  such 
experiments  to  human  medicine  has  been  spoken  of  In  an  earlier 
chapter.  Moreover,  it  was  apparently  proved  by  the  experiments  of 
Dr.  S.  W.  Lewaachon  that  the  sodium  carbonate,  sulphate,  or  phos- 
phate, given  to  dogs  with  biliary  fistulft,  increases  ver^'  markedly  the 


•  HafVBtoni  (Dorpat  Tittit,  1S0O)  fouod  ibat  the  Midi  of  til*  orin*  war*  oot  {Bar«u*d 
lltbcr  by  Urgff  doMtoflbaaitrMta  or  bimffaoo&tA  uf  «CHltain  [  iiul  nnob  wolghl^il  *eMna  to  tan, 
lugbl  to  bo  ftlUebed  to  tbo  «xp«nti)Oiiu  of  Pburl«i  {Compt.'It*nd.,  Xir.),  wbo  bfllLer»d  tbftt 
h*  4mUj  on  of  oo«  bnadrvd  uxl  fifl;  gniini  uf  lalt  losrwiMd  Ibe  Btuuber  of  rad  blood- 
orpmala*,  mail  tiio  kinoant  of  flbtin  In  hi*  bloorf. 

fSm  Bvrnftrd'i  Phj*!at^tt  Expirimtmtalt,  t.  il.  p.  3D3,  kIk>  PJkita.  ifrd.  TimM,  to),  w., 
.nd,  fir  ft  diMuuloQ  of  tb*  lubjooc,  Profewor  F.  0.  Buitb'a  nule  to  lbs  Americaa  vdiUon  of 

tkaii't  Fhytiotogy,  p.  &30i  KbM  LoDS*l'«  Pk^Hoiogit,  Pilli,  IMl,  t.  t.  p.  IW. 
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liqnidity  of  tho  bile  \>y  diminishing  the  p( 
aodium  salicylule  acted  similarly  to,  but  m 
the  other  ttaltii. 

Soda,  U.S. — Caugtie  Soda  ie  prepared  h 
Liqaor  Hodio,  and  occani  in  ^rayi^h-vrhite  fra 
when  expoito<t  to  thu  air;  but,  uh  ihi:  fluij  a 
soda  in  it  is  converted  into  an  ullluruHcunl  l- 
a  time  converted  into  a  white  powdur.  Ca 
rosive.  Liquor  Sodx^  U.S. — Soiution  of  SodaJ- 
acrid  liquid,  containing  abuut  five  pur  cent,  od 
having  the  upeciQc  gravity  1.059.  It  is  madfl 
lime  upon  a  Bolution  of  carbonate  of  aodiumJ 

SoDii  Carbonas,  vs.— Sodium  Carbonatt 
tals,  which  rapidly  effloroBce  on  exposure  to 
while  powder.    Tho  tasto  nnd  reaction  are 
very  soluble  in  water,  insoluble  in  the  air.     1 
teom  which  it  is  manufhctui-cd  are  common 
Aa  it  occurs  in  commerce,  sodium  carboofl 
ordinary  use.     When  sodium  carbonate  is  hi 
lization  is  driven  off,  and  tho  official  Dried 
Bxsiccaius,  U.S.)  ie  left.    This  may  be  given 
Sodium  Bicarbonate  {Sodii  Bicarbonat  Venal 
dcr,  confining  variable  amounts  of  soda  no 
bonic  acid.     Pure  Sodium  Bicarbonate  {Sod 
always  bo  selected  for  internal  use.    Tho  ant 
tions  is  ten  to  twenty  grains. 

TniRAPBUTios. — ^The  fact  that  soda,  in  : 
depressing  action,  and  indeed  very  little,  i 
general  system,  renders  it  preferable  to  poi 
the  primte  virc.     It  is  par  excellence  tho  alkafl 
the  other  band,  tho  circuraatanco  clearly 
{Urinary  and  Renal  Diseases,  Amer.  od.,  1 
()OwerfuI  as  a  solvent  of  uric  acid  than  ita  « 
the  property,  believed  to  belong  in  a  much  a 
of  preventing  the  formation  of  urio  acid,  m 
value  in  uric  acid  gravel  or  uric  acid  diathesii 
desirable  bimply  to  render  the  urine  alkalfi 
to  avoid  depressing  the  eystom  generally, 
grounds  at  least,  seem  preferable. 


•  B.  Dnlbuit  iAnhi».  d.  Mtd.  Btptr.  A»ot.  /*aX^., 
btMri>oakt«  of  •odlom  upoo  dog«,  foand  tbkt  thsra  «u 
iaarMH  botli  of  iha  gljengva  mi  ct  th«  lugu  of  tbe  tir 
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Sodii  Aeetaty  U.S. — Sodium  Acetate  ia  a  wliite,  slowly  ofQorescont 
salt,  which  occurs  in  Ion;;  prisms  of  a  sharp,  bittcriab  tasto.  It  haa 
been  anpposod  to  have  the  name  roDiedial  powora  as  potaa^ium  tLcay- 
Ute;  but  this  is  certainly  a  mistake,  it  is  rarely,  if  evcr^  used  m 
medicine.  Sodium  Nitrate,  although  official,  is  not  used  as  a  thera- 
peutic agent. 

OALCIUM. 

The  calcium  salts  are  contained  in  large  quantity  in  the  human 
organism,  mostly,  it  is  true,  in  inflolnhlo  and,  conHequontly,  oompara- 
lively  inert  forms.  It  is  highly  probable,  however,  that  the  soluble 
salts  have  close  relation  with  the  gcnornl  nutrition,  sinra  Dr.  W.  H. 
Howell  and  Miss  B,  Cooke  (.fount.  Physiol.,  xiv.,  1893)  have  proved 
that  the  inorganic  salts  of  the  blond,  milk,  gastric  juice,  etc.,  am  able  to 
keep  the  ifiolatcd  frog's  heart  beating  with  force  and  regularity  for 
many  hount  without  other  food,  whilst  according  to  the  expcrinionta 
of  Kingor,  among  tbost;  salts  those  of  lima  are  especially  Impoi-tant. 
Further,  it  seoms  to  bo  dcniuustrated  that  sniaU  dosos  of  soluble  cal- 
oium  salts  increase  the  energy  of  the  heart's  action,  as  the  experimcntA 
of  Ringor  (Journ.  Physiol.,  v.,  vii.)  have  been  confirmed  by  Mickwits 
and  aliio  by  BiucL  Binet  {Revue  Med.  d,  I.  Suisse  R&mande,  1892)  states, 
however,  that  though  the  cardiac  arrest  usually  takes  place  in  systole 
in  calcium  siijt  poisouing,  yet  if  the  salt  have  come  directly  in  contact 
with  the  heart  in  conceutratod  form  there  is  paralytic  arrest  (diastolic). 
Upon  the  nerve-cenlrcs  the  calcium  salts,  when  in  sufficient  amount, 
according  to  Binet,  act  as  u  paralyzant,  affecting  especially  the  motor 
oeulres  of  the  cord  and  tbc  curcbral  cortex. 


^  OALX— LIME.    U.S. 

Tbe  therapeutic  properties  of  slaked  lime  are  dependent  chiefly  upon 
ita  alkalinity  and  it«  astringency.  It  does  not  possess  the  latter  prop- 
erty in  an  eminent  degree,  yet  its  preparations,  when  properly  diluted, 
whiten  and  lessen  the  secretion  of  mucous  membranes  to  which  they 
are  applied.  It  also  appears  to  have,  as  it  wore,  a  sedative  influence 
upon  mucous  membranes,  lea.'iening  their  irritability.  Caustic  or  un< 
talced  lime  is  a  powerful  caustic,  but,  except  in  the  form  of  Vienna 
paste,  is  rarely  if  ever  used  as  such.  It  is  more  soluble  in  cold  than  in 
hot  water.  At  60^*  F.  it  req^uires  about  seven  hundred  times  its  weight 
of  the  liquid  to  dissolve  it.  It  is  much  more  soluble  in  syrup  than  in 
pure  water. 

LiQfOB  Calcis,  U.S. — Solution  of  Lime. — LiiM-water  is  a  colorless 
liquid,  having  the  sp.  gr.  1.0015,  and  containing  about  0.15  per  cent,  of 
limo.  It  has  an  alkaline  taste,  and  is  nearly  destitute  of  irritant  prop- 
erties. On  exposure  to  the  air  it  becomes  turbid,  or  forma  a  uruat  upon 
the  surface,  or  deposits  a  precipitate,  owing  to  the  absorption  of  car- 
bonic acid  fh>ra  tbe  air  and  the  conversion  of  the  lime  into  a  carbonate. 
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Twenty  minims  of  syrup  of  lime  {S^ntpus 
ounce  of  Lime-water. 

Even  soluble  preparatioDs  of  lime  have 
amount,  any  distinct  indueoce  upon  the  huj 
been  shown  by  Carl  Franke  (^Wursburg  7T1 
venous  injection  of  very  large  amoants  ha 
Conoontrated  soIutionH  of  lime  seem,  howeve 
Qpon  the  voluntary  and  involuntary  musolea: 
to  Ringer  (iVeto  York  Med.  JUc.^  xxxi.)  and 
NewSt  Sopt.  1686),  aot,  at  least  at  first,  oa  st£ 
Franke,  finally  paralyze  muscular  contract 
mucous  membranes,  the  Bolution  of  lime,  if  d 
to  have  a  detergent  and  distinctly  Bedative  i| 

Therapeutics. — Lime-water  Is  nsed  tnt4 
efTecta  upon  the  primas  vite.    In  vomiting,  fVoi 
acute  gastritis,  equal  parts  of  Itme-watcr  ant 
^mple,  and  much-used  remedy.    If  the  vom: 
food  should  be  inbibtted,  and  one  or  two  ta 
given  every  half-hour, — the  quantity,  as  well 
being  increased  as  the  stomach  is  able  to  b< 
put  in  milk  prevents  the  formation  of  de 
with  advantage  to  that  fluid  when  used  as  f< 
with  woak  digestion.     As  an  alkaline  as 
useAiI  in  diarrheea  in  doses  of  one  to  two  fiuli 

Externally,  time-water  has  been  used  as  a 
eAses,  especially  in  tinea  capitis :  it  is  also  ap 
to  have  a  very  marked  influence  in  lessoninj 
When  mixed  with  an  equal  bulk  of  Hnseei 
Calcis,  U.S.),  lime-water  is  a  favorite  applical 
thick,  soapy  liquid  which  is  formed  is  somel 
Oil,  fVoin  the  name  of  the  ironworks  at 
first  made. 

Lime-water  has  the  power  of  dissolving 
brane,  and  has  therefore  boon  introduced  t 
membranous  croup  and  in  diphtheria.  It  is  s(^ 
the  patient  to  inhale  the  vapors  of  slaking  lu 
ia  to  pulverize  lime-water  by  means  of  an  atoi 
npon  the  back  of  the  fauces  while  the  patien 
application  should  be  made  every  two  or  tli 
of  sufBcient  ago  to  allow  of  its  being  thoioi 
able. 

CALOrUM  CAHBON, 

Chalk  is  the  native,  friable  calcium  cai 
fiolid,  of  an  insipid,  earthy  taste,  insoluble 
with  offervesconco,  iu  dilute  muriatic  acid. 
Prepared  Chalk  is  chalk  A-eed  fVom  impnriti 
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tion,  and  elulmtion ;  a  white,  perfectly  smooth  powder.  Calcii  GarbO' 
nas  Preeeipitatis,  U.S. — Precipitated  Calciam  Carbonate  in  a  white  powder, 
tne  from  grittiuesH,  which  is  made  by  precipitating  calcium  chloride 
with  sodium  c-arbonate. 

Therapeutics. — Calcium  carbonate  in  ita  dilTerent  forms  is  usod  in- 
ternally aa  an  antacid  and  a  verj-  mild  aatriiigent.  As  none  of  the 
salts  which  it  forms  are  purgaliTe,  it,  with  the  other  preparations  of 
lime,  is  the  best  antacid  when  diarrhma  is  present.  The  crude  chalk 
should  never  be  used,  but  the  other  preparations  are  probably  of  equal 
Tftlud.  Borne  practitioners  claim,  however,  that  the  oystcr-sholl  is  more 
acceptable  to  delicate  stomachs,  on  account  of  the  animal  matter  which 
it  oontaina ;  and,  under  the  name  of  CastHlon's  Powder^  a  mixture  of 
salep,  tragacantb,  eago,  of  each  three  parto,  prepared  oyster-shell  one 
part,  and  ooohlncul  sufficient  to  color  it,  has  boon  much  used  in  obsti- 
nate summer  diarrhoeas.  A  drachm  of  this  is  boiled  in  a  pint  of  milk, 
and  the  decoction  taken  sa  foofl  ad  lihifum.  The  doso  of  carbonate 
of  calcium  is  twenty  grains  to  a  drachm.  Chalk  Mixture  (^Misturn 
CrettB,  V.S.)  is  generally  prefeixed  to  the  powder.  It  contains  thirty 
gTVDs  of  the  chalk  to  the  ounco,  and  is  given  in  doses  of  one  to  two 
tablespoon  Alls.  It  is  oden  combined  with  laudanum  or  paregoric  and 
tincture  of  ktno  or  catechu. 

Externally,  prepared  chalk  and  precipitated  carbonate  of  oalctura 
aro  Qsed  as  dosiccants  and  protective  applicntlDns  to  tUcers  and  chronic 
bumSy  also  in  excessive  siotUing  of  the  feet,  and  in  intertrigo  and  other 
affections  of  the  skin. 


Calcium  Hai-oib  Salts. — Professor  Germain  See  (Bull,  de  TAcad. 
Med.,  1A92)  has  called  attention  to  tbo  value  in  practical  therapeutics 
of  the  calcium  bromide  and  iodide,  claiming  especially  that  they  im- 
prove digestion,  and  that  they  are  absorbed  and  eliminated  with 
rapidity.  The  Calcium  Bromide  contains  eighty  per  cent,  of  bromine 
(against  tbe  seventy-seven  and  a  half  per  cent,  of  the  sodium  bromide, 
the  sixty-seven  per  cent,  of  the  potassinm  bromide,  and  the  sixty-Bve 
per  cent,  of  the  strontium  bromide),  and  ought  to  be  useful  in  epilepsy. 
The  calcium  bromide  is  a  very  deliqueseont  soluble  salt,  which  mnst 
be  given  in  solution.  The  doe©  is  probably  that  of  the  alkaline  bro- 
rnidcfl.  The  Calcium  Iodide  contains  oighty-six  per  cent,  of  iodine, 
igainst  the  eighty-tbrco  per  cent,  of  the  sodium  iodide,  the  seventy-six 
per  cent,  of  the  potassium  iodide,  and  the  seventy-four  per  cent,  of  the 
ttrontium  iodide.  The  Calciam  Chloride  is  strongly  recommended  by 
Profeesor  See  in  the  treatment  of  gastric  catarrh  and  fermentative 
lyspepsia.    Dose,  fiAeeu  to  seventy-five  graiua  a  day. 


FAMILY  IL-AJtfTHE 


ToBSE  are  medio tnes  which  kill  or  canae 
worme.    They  are  sometimee  divided  into 
and  vermifuges,  those  which  expel ;  but  then 
in  the  diriflion.     It  is  of  raucb  greater  imp< 
lations  between  these  drugs  and  the  diffe 
clinical  cxporieneo  has  demonstrated  that  ad 
against  one  form  of  intostinal  worm  may  bf 
Bpeoiea.    Thempoutically  considered,  the  ei 
the  Tapeworms  (  Tceni<E'),  the  Round-ioomu  (X 
(^AacariJes).     The  last  of  these  differ  from 
to  be  attacked  solely  by  encmata. 

It  is  obvious  that  the  value  of  an  antl 
upon  its  power  of  poisoning  the  articulate, 
neas  as  regards  the  patient.     Thus,  it  is  tl 
these  qualities  that  renders  the  infusion  of 
of  Beat^worma,  while  carbolic  acid,  though 
be  used  against  the  same  paraeite,  since  it  fii 
baa  not  destroyed,  the  life  of  the  patient  whi 

There  are  certain  geaerol  rules  which  gi 
anthelmintics,  and  which  should  not  be  U 
summed  up  as  fullowa :  Let  the  alimentary 
ble,  BO  that  the  drug  may  act  with  the  gnm 
For  this  reason,  anthohuintica  are  best  adm 
ing;  and  in  obstinate  cases  the  patient  ahoi 
dinner-time. 

If  the  drug  be  not  itself  a  purgative,  ftf 
ita  administration  a  brisk  cathartic  should  \ 
live  dose  of  calomel  may  be  combined  witj 
induced  by  the  latter  drug  seems  to  be  i 
entozoa. 

SPlGELIA-PINKROa 

The  n>ol  of  Spigclia  Marilandica,  an  he] 
in  the  Southern  and  Southwoatem  Uaitei 
knotty  head,  with  numerous  fine,  crooked^ 
odur  is  faint  and  peculiar;  the  taste  sweetii 
contains,  according  to  the  analyses  of  U.  F< 
tannic  acid,  fixed  and  volatile  oils,  resin, 
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bod7 ;  bnt  exactly  upon  what  its  Tirtnea  depend  has  not  been  doter- 
minod. 

Phtsiolooigal  Action. — According  to  the  iovetiligatioa  of  Dr.  II. 
A.  Hare  (^Medical  News,  March  12,  1887),  epigelia  produces  in  tbo  frog 
exophthalmta,  excessive  muscular  weakness,  loss  of  reflex  activity,  and 
slowing  of  the  heart,  with  at  first  increase  of  power  of  the  systolic 
oontraotions  but  afterwards  arreet  in  a  condition  of  somi-dioBtolo.  In 
the  dog  the  drug  produces  hurried  respiratory  moveiuentd,  rotohing, 
wide  dilatation  of  the  pupil,  internal  strabismus,  marked  axophthalmia, 
muscular  weakness  and  loss  of  co-ordination,  and  at  last  sleep,  passing 
into  coma  and  death  from  failure  of  respiration.  The  loss  of  muscular 
power  and  of  reflex  activity  is  spinal,  both  motor  and  sensory  nervo- 
tmnks  escaping.  Moderate  doses  produce  in  the  warm-bloodod  animals 
slowiug  of  the  pulse,  with  fall  of  the  arterial  pressure.  As  the  pulse  ia 
not  affoclod  after  section  of  tbo  vagi,  the  slowing  is  probably  the  reBalt 
of  central  inhibitory  stimulation.  The  fall  of  arterial  pressure  seems 
to  bo  chiefly  the  result  of  an  action  upon  the  heart,  since  asphyxia 
caosos  at  such  times  an  immediate  rise  in  the  pressure, — ie.,  vaso-motor 
spftsm.  The  observations  of  Dre.  Hodge  Thompson  {Inaug.  Diss., 
quoted  by  Eborlo),  Eborle  (^Materia  Affdica  and  Therapeutics,  vol  i.), 
and  Spalsburg  (Boston  Med.  and  Surg.  Jbum.,  1885)  have  shown  that 
in  overdose  it  causes  in  man  acceleration  of  the  pulse,  dilatation  of  the 
pupils,  heat  and  diyncas  of  the  skin,  flashing  and  a  swollen  appearance 
of  the  face,  with,  in  Eberle's  casoe,  talkative  delirium.  Two  fatal  casoe* 
of  poisoning  by  it  are  said  to  have  boon  recorded. 

TffERAPBTTTics. — SpigoHa  is  a  most  efficient  remedy  in  cases  of  the 
ronnd-worm,  and  is,  when  given  within  the  bounds  of  moderation, 
entirely  safe.  It  appears  to  narcotize  the  worm,  and  requires  the  use 
of  a  brisk  cathartic.  Tho  Jtuid  extract  {Extractum  Spigelitv  Mvidum, 
U.S.)  is  ofllcient  in  doses  of  two  fluidrachms.  A  better  preparation  is 
tho  Fluid  .Extract  of  Spigdia  and  Senna  (Ertractum  Spigeiioe  et  Sennm 
Fluidum,  U.S.  1870),  which  is  much  liked  by  children  on  acconnt  of 
its  agreeable  taste.  The  dose  for  an  adult  is  f3ss;  for  a  child  two 
Tears  old,  f  5ss  to  f  5i,  repeated  every  four  hours  until  il  purges. 

AzEDARACR,  the  bark  of  the  root  of  Melia  Azcdarach,  or  Pride  of 
China,  is  nsed  in  the  South  as  a  remedy  for  the  round-v>orm.  It  ts 
•aid  to  powcss  poisonous  properties  similar  to  those  of  spigelia,  yet  it 
is  affirmed  that  animals  and  children  eat  its  fVuit  with  impunity.  It 
is  OBually  given  in  decoction  (Jii  to  Ojas,  boiled  to  a  pint),  the  dose 
being  for  a  child  a  tablespoonM  every  two  or  three  hours  until  the 
bowels  are  afl'ccted. 

CHENOPODnm,  n.3.,  or    Wormseed^   is  the  fruit  of  Chonopodiom 
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antholminticura,  or  Jerusalom  Oak,  a  ran 
about  waste  places  in  tUo  suburbs  of  town 
conaistii  of  minute,  globular,  light-brown  sou 
head,  of  a  tiaumH)uei  odor  and  a  pungont  t; 
which  they  contain  in  largo  quantity.  Worn 
U.S.)  is  of  a  light-yellow  color,  becoming  d 
of  a  peculiar  powerful  odor  and  a  hot  bu 
used  in  hysteria,  but  is  now  employed  only 
the  lumbrictis.  and  more  rarely  the  tapewor 
ten  drops  of  it  on  sugar  may  bo  given  tn  a  < 
breakfast,  dinner,  and  supper,  for  two  dayaj 

Cu890,  U.S.,  or  KoMS^^  is  the  female 
abysBinioa,  a  tree,  native  of  Abyssinia. 
greenish -yellow  clusters,  of  a  fragrant  bi 
which  in  a  little  whilo  is  acrid  and  disa 
a  volatile  oil,  tannic  acid,  and  a  resin,  Kq 
by  Pavoei.  This  is  eryatallino,  white  or  y 
water,  freely  so  in  alcohol,  and  was  showi 
TearSook,  1868,  p.  476)  to  bo  the  active  { 
yii'kle  about  three  per  cent,  of  it  Brayora 
against  the  t^pftoorm,  and  even  in  large  doai 
venienco  to  tho  patient  than  aomo  nausea, 
nesB  of  tho  bowels.  It  is  generally  not  n 
pnrgntivo  with  it,  and  tho  worm  is  diso 
watery  pnasagos.  A  half-ounce  of  tho  po 
pended  in  water  in  the  morning,  with  the 
or  from  twenty  to  forty  grains  of  kousein, 
be  Bubstimted  for  the  crude  dnig.  The  ^d 
Fluidujjiy  U.S.)  is  also  efficient  in  doses  c 
should  be  exercised  in  giving  brayera  to 
stated  that  it  has  produced  abortion. 

SANTONICA-SANTON 
Levant  Wormseed  cou8isl»  of  the  unexp^ 
of  Artemisia  paueiflora,  n  eompoMite  of  N 
Asia.  It  consists  of  pale,  groonish-brown, 
tubular  flowers,  of  a  very  strong  aromatifl 
bitter,  diaagrocablo  ta8t«.    It  contains  vols 


*  Ib  tha  Uarylind  if«d.  Journ.,  T9I.  Ir.  p.  10,  Pral 
which  death  WM  attributed  to  the  takltiK  of  an  oanea 
do<««.  Tho  patient  ww  found  In  bed  oneo&Htoas,  with 
Inge,  an«r  aoma  h<Mm  became  CMiiiblB.  nlapud  an  hdi 
acalc  rooMd,  and  while  plajing  oarda  became  aphade^  dj 
to  othn  Maodt,  aod  Aoallj  died  with  bemiplesls  ft|»pl 
ni  ant  the  direet  tmmedlata  eanae  of  all  lh««  ajruptoi 
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a  oryBtaUino  principle,  Santonin  {Santoninumt  U.S.),  or  Santoninie  AciJ, 
which  occurs  ia  coIorlesB,  pearly,  four-eidod,  orthorhombic  tablas,  soluble 
in  fVom  four  thousatid  to  fire  thousand  parta  of  cold  and  two  hundred 
and  fifty  parte  of  boiling  water,  frooly  soluble  in  alcohol  and  chloroform, 
moderately  so  in  cold  ether;  insoluble,  or  nearly  so,  in  glycerin.  It 
has  a  neutral  reaction,  but  unites  with  alkalies  to  form  salts,  and  hence 
is  &ecly  soluble  in  alkaline  solutions.  When  slowly  heated,  it  eublimos 
uachangcd,  at  Ctom  165''  to  175°  C.  When  rapidly  heated,  it  ia  con 
verted  into  a  brownish-red  oil,  which  becomes  eamiiue-red  upon  iIil 
addition  of  caustic  potash.  On  exposure  to  sunlight,  or,  more  slowlj', 
even  in  the  ordinary  daylight,  the  colorless  crystals  of  santonin  acquii  e 
A  golden-yellow  tint.  If  this  change  bo  a  chemical  and  not  a  mochun 
ical  one,  the  alteration  must  bo  very  slight,  since,  according  to  Krauss, 
the  yellow  crystals  conduct  themnelves  in  their  chemical  relations  pre 
ciBely  as  do  the  colorless  crystals^  and  are  precipitated,  by  the  addition 
of  acid  to  their  alkaline  solutions,  as  colorless  crystals. 

Phtbiolooioal  Action— Santonin  is  sjitd  to  have  been  first  intro- 
duced into  medical  practice  in  1830,  by  Dr.  Alms,  by  whom  and  by  I>r. 
Kahler  it  was  simultaneously  discovered.  It  is  at  present  used  almost 
solely  on  account  of  its  poisonous  action  upon  entozoa,  but  certainly 
has  a  very  great  influence  upon  man  and  the  higher  animals.  When 
it  is  given  to  dogs  or  other  domestic  animals  in  large  dowes  it  causes 
accelerated  breathing,  slowing  of  the  puli^e,  universal  trembling,  cramps, 
free  salivation,  unconsciousness,  convulsions,  dilated  pupils,  and  death. 
(Soe  experiments  of  Manns,  Das  Santonin,  Marburg,  IHSl ;  of  Hot^e,  Fir- 
ehow's  Archiv,  Bd.  xvi.,  )85J* ;  of  T.  Kranss,  Inaug.  Diss.,  Tubingen,  186i) ; 
and  of  FrJjbner,  Mojuxtshefle  f.  ThierheHk.,  Bd.  iv.,  1893.)  AtYer  death 
the  lesions  are  not  absolutely  constant,  but  hypenemia  of  the  nerve- 
oentres  and  congestion  of  the  Inngs  and  heart  aro  nearly  always 
present.  According  to  Rose,  dogs  will  recover  after  doses  of  from 
thirty  to  sixty  grains,  although  five  to  six  grains  will  produce  very 
decided  symptoms ;  and  according  to  Krauss,  thirty  grains  aro  required 
to  kill  a  rabbit,  even  when  the  drug  is  dissolved  in  chloroform  and 
^ven  subcutaucously.  FrOhnor  has  noted  that  the  drug  produces  in 
nany  domestic  animals  polyuria,  sometimes  strangury,  and  very  com- 
nonly  pronounced  sexual  excitement;  and  suggests  its  use  in  man  as 
in  aphrodisiac. 

The  symptoms  caused  by  largo  doses  of  santonin  in  man  are  olosoly 
limilar  to  those  which  it  produces  in  the  lower  animals,  There  are 
heveral  fata!  cases  of  poisoning  by  it  on  record.  A  child  five  years  old 
vaa  killed  in  hnJf  an  hour  by  an  unknown  quantity  (^Pharm.  Joum.  and 
Trans.,  viii.  996),  and  one  six  or  suvun  yeara  old  is  said  to  have  been 
lostroyed  by  six  grains  of  the  acid,  after  suffering  from  hamaturia* 

t'  probftbljr  ft  ntiU)[«D  abfcrrBtion,  Ui«  nriD«  bving  «aljr  blood-oolond,  u>d  soC 
aod(*Mp,  yi7). 
eo 



946  EXTRANEOUS  REMEDIES. 

(BuU.  Therap.j  Ixxir.  362) :  four  grains  produced  veiry  aerioos  eymp- 
toms  in  a  child  fonr  years  old  {Pharm,  Joum.  and  Trans,^  iz.  696).  In 
Dr.  Grimm's  case  {Schweizer  Zeitsckrift  J^r  Med.,  CMr.y  und  OtburbJulfe, 
1852,  p.  493),  a  rather  feeble  child,  five  yemrs  oM,  toc^  two  on^^nifl 
doees  of  santonin,  and  was  seised  with  convnlaive  trembloigs,  whiok 
increased  in  severity  nntil  they  became  severe  convulsions,  wfaidk  wen 
accompaDied  by  nnconscioasness,  trismus,  pallor  of  the  foce,  cold  sweats, 
dilated  pupils,  and  rapid  pulse  and  respiration.  Thirteen  or  foorteen 
lionra  after  the  ingestion  of  the  poison,  while  the  patient  lay  on  her 
back,  quiet,  unconscious,  with  moderately-diutod  pupils  and  a  slow, 
fcoble  puldo,  death  occurred  suddenly.  No  post-mortem  was  allowod. 
The  santonin  is  stated  to  have  been  chemically  pure  and  to  have  been 
used  in  other  eases  with  its  usual  results.  Kine-tenths  of  a  grain  of 
santonin  are  said  to  have  caused  complete  unconsciousness  in  a  child 
five  years  old  (Schmidt's  Jahrb.,  Bd.  cci.  p.  128).  Six  grains  of  santonin 
caused  in  a  child  five  years  old  epileptiform  convulsions  and  death  in 
thirty-five  minutes  (Dr.  W.  J.  Kilner,  St.  Thomas's  hospital  Rfports, 
vol.  X.).  One  grain  and  a  half  produced  in  a  child  throe  and  a  hilf 
years  old  symptoms  of  the  utmost  severity,  not  reaching  their  zmzi- 
mum  until  two  days  after  the  ingestion  of  the  poison  (  TTierap.  Gaz^ 
iii.  210:  for  other  cases,  see  Dr.  C.  Bevill,  Therap.  Oaz.^  iii.  428).  To 
ono  case  complete  blindness  persisted  for  nearly  a  week.  Great  pallor 
of  Burfiico,  with  a  blue  color  around  the  eyes  or  involving  the  whole 
countenance,  has  been  generally  an  early  symptom ;  vomiting  has  not 
rarely  been  present,  and  sometimes  has  been  accompanied  by  colickr 
mine.  Besides  these  manifestations,  giddiness,  mental  apathy  or  stnpor, 
great  coldness  of  the  surface,  profUse  sweating,  trembling,  mydriasisw 
and  finally  loss  of  consciousness,  with  convulsions,  often  violent  and 
accompanied  by  opisthotonos  and  omprosthotonos,  and  failure  of  roepi- 
ntx»n>  are  the  usual  phenomena  of  santonin-poisoning.  The  circala- 
tim  wems  to  be  very  little  affected  (case.  Arch,  fur  Exper.  Path,  mii 
JVna.  vi.  302-. 

^  rery  curious  83nnptom  caused  by  santonin,  even  when  in  doMS 

viUeh  can  scarcely  bo  called  toxic,  is  xanthopsia,  or  "  yollow-seeine." 

«  ihe  Germans  term  it.     It  was,  I  believe,  first  noticed  by  Calloitd. 

«n£  has  since  been  spoken  of  by  almost  every  writer  upon  the  dro?. 

"Ipjjnjyr  it  consists  of  a  very  deep  yellow  tint  imparted  to  the  landscape 

yii£  v'«^«Ty  object  looked  at,  an  offeet  perhaps  most  comparable  to  that 

V  totibi&C  through  yellow  glass ;  sometimes  this  yellow  is  replaced  br 

^^^ ;  and  Heydloff  states  that  he  has  seen  patients  in  whom  the  tint 

^K  "Kid-  *»^  others  in  whom  it  was  blue.     Dr.  Edm.  Hose  has  published 

««K«dhidv  chiborate  papers  upon  this  chromopsia;  but,  as  the  matter 

<  V  IntiiMrt  to  the  physicist  and  student  of  optics  rather  than  to  the 

JirTrian  1  «»t*nt  myself  with  a  reference  to  his  memoirs  (  YiTchov't 

,-v*ii:  TVi.  SS3;  i™^-  1^;  ^'^  ^22;  ix.  245;  xxviii.  30).     Santonin 

<-«AM«tted  inobably  in  a  more  or  less  altered  condition  by  the  kid- 
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thus  givc8  rise  to  a  very  cbaracteristic  symptom  which  hfl!« 
not  M  yot  boon  spoken  of, — nanioly.  diiicoloration  of  the  urine.  The 
new  color  is  a  very  niarko<l  yellow,  which  has  tkt  first  an  omi)f;c  tint, 
but  aflor  very  hirge  doses  bocoiuos  saffron-like,  or  eomotimes  uvon  a 
purplish  red,  whicb  has  given  origin  \a  the  Idea  that  blood  was  pi'osoDt. 
According  to  Manns,  the  addition  of  an  alkali  to  the  yellow  urine  causes 
it  to  become  red.  The  exact  nature  of  the  eliminated  principle  has  not 
been  determined:  it  is,  however,  probably  the  resnlt  of  an  oxidation  of 
the  santonin,  as  is  believed  by  Kletainsky,  who  asserts  that  the  drug 
receives  in  the  system  six  atoms  of  oxygen* 

The  results  of  Iho  ingcstioa  of  largo  doses  of  santonin  show  tbnt  it 
has  a  very  powerful  action  on  the  organism ;  but  as  to  what  portions 
of  the  latter  are  c^|>ecially  afToctod  we  have  no  information.  Koso  be- 
lieves that  the  cliromopsia  in  due  to  a  peculiar  action  of  the  drug  upon 
the  nerve-centres ;  but  more  probably  it  is  simply  the  result  of  a  very 
feint  staining  of  the  humors  and  other  parts  of  the  eye  by  the  drug, 
and  is  analogous  to  the  similar  phenomenon  sometimes  seen  in  jaun- 
dice. Like  very  many  othor  substances  which  escape  through  the 
kidneys,  santonin  increases  the  flow  of  urine,  and,  according  to  Dr. 
Farquharson  {Brit.  Med.  Journ.,  1872),  it  increases  slightly  the  elimi- 
nation of  urea. 

THKRAPEtTTics. — Dr.  D.  Dyce  Brown  {Brit  and  For.  Mtd.-Chir.  Rev., 
April,  1871),  having  noticed  that  a  blind  man  to  whom  he  was  giving 
BRntonin  for  worms  recovered  to  an  extraordinary  degree  his  vision,  has 
recommended  it  in  cases  of  loss  of  optic  nerve  power,  and  Dr.  Ogslon 
has  used  it  with  more  or  less  complete  success  in  a  number  of  rases. 
Although  Dr.  Brown  had  apparently  no  knowledge  of  it,  yet  many 
years  before  his  experience  M.  Gnepin  and  M.  Martin  recommended 
the  drug  in  amaurosis  (Ann.  de  Thirap.^  1862).  M.  Gu^piu  believes  it 
to  be  especially  useful  in  amaurosis  following  choroiditis  and  iritis. 
Whether  the  use  of  santonin  in  diseases  of  the  eye  will  ever  amonnt 
to  anything,  cannot  at  present  bo  told.  The  same  may  be  said  of  its 
080  in  epilepsy  {Brit.  Med.  Journ.,  1876,  ii.  787). 

As  the  result  of  experiments  made  with  santonin  in  saline  solution 
and  also  dissolved  with  oil,  Von  Schroder  {Arck.  f.  Rrper.  Path,  und 
Pharm.,  xix.  304)  affirms  thot  it  is  very  feebly  toxic  to  the  ascartdes, 
and  that  it  acts  as  a  vermifuge  simply  by  annoying  the  worm  and 
causing  it  to  loose  its  hold  and  allow  itself  to  be  swept  out  by  purga- 
tives. This  is,  however,  oxcocdingly  doubtf\il.  Santonin  undergoes  in 
the  alimentary  cannl  slow  conversion  into  a  soluble  santoninato.  Ton 
Schroder's  experiments,  even  if  they  be  absolutely  accurate,  do  not 


*  ChiTKiplunfa)  ■old  protlaca  ft  diseoloretion  of  tha  urine  iimilkr  to  lb«t  MOMd  by  HO- 
losiiu  Acoordiag  to  Qopp«-S«7l«rr  tbe  watc  of  lh«  mloralion  eaa  xvadiij  ba  diitingniihsd 
\tj  addlas  wiiiHw  Md»  to  thit  urine,  nod  tboo  ihskiog  up  nith  kmjlio  Aleobol.  «tbni,  if  Ibt 
wlontioB  prooeod*  from  nntoDin,  the  uriou  b  dBoolorlxed,  irhile,  If  it  bo  duo  to  flbrj'iopbuiia 
Mid,  At  klonhol  takea  up  oti\j  traoM  of  tbe  ooloHog-mMAar. 
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I  the  soluble  anntontnatc  of  sod 
broughi  in  contact  with  tlie  worm  does  n 
opinion  of  hoIminlbolo^sU  is  that  saDtonio 
itA  method  of  action  may  be,  it  is  certain! 
round  or  lumbricoid  worm,  but  it  fihotild  eitl) 
lowed  in  about  two  or  three  hours  by  a  brie 
tioQ  of  calomol  and  santonin  has  been  ma 
Eergey  claims  that  santonin  bus  cspc<:iul  re 
if  given  in  full  doso  at  the  time  of  the  mol 
in  acute  suppression  of  the  menses  (Amcr.  i 

ToxicoLOOT. — It  has  been  denied  that 
asserted  that  the  evil  rosulta  which  have  fol 
Co  the  mixture  of  etrychnuie  with  the  drug! 
opimon  ia  that  in  one  or  more  casce  death  h 
l>eing  mixed  with  santonin,  or  else  sold  ins 
1677,  ii.  857),  through  the  carclcsttnosa  of  a 
in  an  extended  examination  (.Tahresbaicltt 
XV.),  found  that  the  santonin  of  the  shops  ii 
tie  how  strychnino  could  bo  mixed  with  it 
grossest  caroloasneas.    Moreover,  the  symp 
duced  in  alleged  poisoning  by  santonin  ar 
caused  by  strychnine,  and  are  in  close  aceo 
induces  in  the  lower  animals.     Finally,  in 
seven  of  which  are  collected  by  Krauas,  the 
found  to  bo  pure.    Under  these  cireumstanoi 
to  deny  the  poisonona  properties  of  santon 
have  b*,'en  so  often  given  without  serious 
hardness  and  insolubility  of  the  crystala  o 
of  poisoning  by  santonin,  aflor  evacuation 
must  at  present  be  entirely  tentative.     Onoi 
saved  by  artificial  respiration  (Arch,  f&r 
300) ;  but  Professor  Binz  (Tbid.)  has  found 
morphia,  and  artificial  respiration  alike  ni 
the  poison  appeared  to  be  of  service. 

ADHiNisraATiON. — Santonin  is  best  adm 
Santomnif  U.S.,  one-half  grain  eaeh).*  T 
adult  is  two  to  four  grains;  for  a  child 
onc-bnif  grain.  Yerj-  alarming  symptom^ 
one-grain  doses  exhibited  within  three  hou] 
(Grimm) ;  in  a  child  two  and  a  half  years 
came -very  near  causing  death  (Dr.  Borg^ 
respondenzblatt,  1862);  and  in  the  fatal  e 
two  grains  were  taken  by  a  child  five  yew 
santonin  is  hardly  a  safe  remedy  in  any  e£Bi 


•  LoMogM  mti*  witli  ubrokea  errfUli  ind  profx 
tlie  ofllolfti  prepantlan. 
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aoy  size  is  giren,  it  should  not  be  repeated  in  less  than  eiglit  horn's,  and 
the  ladt  dosv  should  be  accompanied  by  a  purgative  amount  of  culoincl. 
The  soluble  sodium  santoninate  id  much  more  dangerous  and  leas 
efficient  than  SAUtouia  :  the  object  is  to  get  as  much  of  the  remL-dy  as 
possible  in  contact  with  the  worm,  ntid,  as  to  do  this  a  slow,  uol  a  rapid, 
abaorption  is  neoeasary,  the  iniiolubility  of  santonin  is  an  advautago. 

AspiDiUM,  T7.S. — Filix  Mas,  or  MaU  Fern,  is  the  rhizome  of  Aspl- 
dium  filix  ma»,  or  mate  fern  of  Europe.  Under  the  name  of  At)|>idium  the 
preeent  n.S.  Fliarmacopceia  recognizes  both  it  and  the  rhizunie  of  the 
indigenous  A.  margiuale.  The  rhizome,  wUen  perfect,  is  sis  to  Iwylvo 
inches  long,  and  covered  with  large,  brown,  imbricated  scales.  Its  taste 
is  bitter  and  astringent.  It  eonUiins  an  amorphous  acid,yt7iWc,  which, 
according  to  the  oxpcrimonls  of  E.  Poulsaon  {Archivf.  Exptr.  Pathol., 
xxix.,  1891),  is  a  very  active  substance,  causing,  in  the  frog,  at  first  ex- 
citement and  then  paralysis  of  Ibo  central  nervous  system,  and  finally 
paralyzing  the  heart  and  exerting  a  marked  influeuco  upon  the  muscles: 
producing  in  wurm-blooded  animals  violent  diarrhcea,  with  a  general 
paralysis,  due  to  depression  of  the  spinal  cuutros,  and  fiiiully  cardiac 
, palsy.  Profcasor  Kobcrt  {Therap.  MonaUch.,  1893),  however,  as  the 
result  of  his  experiments,  believes  that  the  vermifuge  principles  of  male 
fern  do  not  depend  solely  or  even  chiefly  upon  filicic  atid,  but  upon  the 
ethereal  oil  llovvcver  this  may  be,  it  is  certain  that  the  ofUoial  uleorestn 
li^CHeoresina  Aspidii,  U.S.)  thorougtily  represents  the  crude  drug.  It  ia 
ja  dark,  thick  liquid,  of  a  bitter,  nauseous,  slightly  acrid  taste.  In  over- 
dose  it  is  a  violent  poison,  producing  excessive  vomiting  uud  purging, 
ivith  general  weakness,  tremors,  cmmps  in  the  extremities,  increased 
reflexes,  amuurosis,  and  finally,  in  some  cases,  violent  tetanic  convul- 
sions, with  opisthotonos,  stupor  deejiening  into  coma,  and  colinpse. 
Bight  grammes  of  the  extract  have  caused  deach  in  a  c-hitd  about 
three  years  old ;  six  drachma  of  the  oleoresin  have  several  times 
proved  l^tal  in  the  adult  {Therap.  Monatsch.,  hi.,  1889;  Munchen.  Med. 
Wochen.,  xxxvii.,  1890;  Lancet,  1882;  Deut&ch.  M&l.  Wochen.,  xvii., 
1891):  in  Professor  Paltauf's  case  the  fatal  result  is  said  to  have  been 
due  to  four  and  a  half  grammes  {Schmidt's  Jahrb.,  Bd.  coxxxvi.).  In  a 
case  reported  by  Dr.  Buyer  {Prag.  Med.  irocA.,  xiii.,  1888),  tbore  was 
bliadneea  of  one  eye  after  recovery  of  consciousness.  The  lesions  to  be 
found  after  death  are  probably  those  noted  by  Professor  Frohncr  in 
the  lower  animals, — namely,  hemurrhagic  gastra-enteritls  and  cystitis, 
with  violent  parenchymatous  nephritis  (^Monatsch.  Prakt.  Jliiefheilk., 
1890).  According  to  the  experiments  of  Quii'U  (quoted  by  Eicb),  the 
(atal  result  is  purLlally  due  to  the  violent  irritation  of  the  gastro-intcs- 
tiual  tract,  and  partly  the  result  of  an  influence  upon  the  ceulj*al 
nervous  system. 

THKaAi>Bt;Tics. — Male  fern  is  employed  almost  exclusively  against 
\h»  tapeworm.     In  its  administration  it  is  necessary  to  regard  strictly 
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the  general  rules  applyiug  with  greater 
mintios,  but  which  are  especially  impcrati 
ugatnst  the  tapeworm.  TUu  patiout  shoul 
brcftJ  for  one  day,  and  th«  following  mornl 
f5i)  of  the  olooresin,  fasting,  and  ropealtn 
At  noon  tbe  patient  may  eut  freely,  and  in 
lie  ahould  be  given.  In  overdoses,  the  oloO 
violent  poison,  producing  tixee86ive  gadtV 
pronounced  general  weakneHH,  giddiness,  al 
ti'emora,  cramps  ia  the  extremities,  amauna 

P«PO,  V.^.— Pumpkin  Seeds.— The  seed 
aro  a  most  valuable  remedy  in  cases  of  ta 
efficient  than  the  mate  fern,  and  perfectly 
tho  Bcoda  may  be  beaten  up  with  sugar  into 
into  an  emulsion,  and  be  taken  fasting  i 
having  dieted  the  previous  day.  Some  boa 
a  brisk  purge  should  be  given.  Mr.  I.  G.  *" 
principle  is  a  ruain,  which  ho  has  found  cffici, 

TtTRpENTiHi,  in  dosoa  of  half  a  fiuidotl 
both  of  tapeworm  and  of  round-worm.  It 
produce  unpleasant  etTects,  and  should  be 
remedies  have  been  used  without  succosa 
should  bo  given  in  combination  with  twico 

Urasatum,  U.S. — Pomegranate  Rind. — ■ 
root  is  efticienti  though  very  unpalatable, 
docoction  of  the  fresh  root  (^ii  to  Oj)  is  1 
to  bo  tAken  in  three  doses,  an  hour  apart,  bi 
chemist  C.  Tanret  has  isoIattHl  from  the  1 
Thtrap.,  xcviii.  318),  of  which  two,  pdietit 
been  found  by  Dujardin-Heaumotz  to  be  ao 
that  in  mitKcient  amount  they  act  in  the  stt 
animals  as  does  cumro,  causing  paralysis  o: 
affecting  senaation  or  muscular  contractilil 
sul(4}  of  the  alkaloids  is  said  to  be  4.6  grain 
the  statement  that  the  paralyHis  is  periphert 
ck's  themsclvea  are  afiected  (^La  Sprrinu^ntu 
ptillutierine  as  an  anthelmintic  has  been  con 
ii  has  by  some  been  used  in  doses  of  twenty 
also  has  employed  it  euccessfnlly  in  M^siia 
hypodermio  injections  of  six  grains  produ 
muscular  weakness,  with  great  retinal  coi 
grains  cause  in  the  adult  pronounced  ma 
alntost  to  general  paralysis,  and  a  number 
iu  which  it  has  produced  in  infants  symptoi 
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its  employment  in  patients  of  that  class.  (See  Bull,  de  Therap.,  Ixxviii., 
Ixzix.,  Ixxz.,  cxi.,  July,  1886 ;  also  University  Med.  Magazine,  i.  639.)  M. 
Galezowski  has  used  pelletieriue  in  paralysis  of  the  third  and  sixth  pairs 
of  nerves  with  asserted  good  results  {Brit.  Med,  Joum.,  Nov.  28,  1885). 

Thymol,  TJ.S.,  has  been  used  by  Dr.  Neuma  Campi  {U  Eaccoglitore 
Medico,  abstracted  in  Buffalo  Med.  Joum.,  Oct.  1886)  for  the  destruction 
of  tapeworm :  he  ^ves  half  an  ounce  of  castor  oil  in  the  evening,  in 
the  morning  two  draohms  of  thymol  divided  into  twelve  doses,  one  to  be 
taken  every  quarter  of  an  hour,  and  twenty  minutes  after  the  last  dose 
of  thymol  another  dose  of  castor  oiL  It  is  also  stated  that  Federici 
has  found  the  remedy  very  effective  against  the  Ancylostoma  duodetuUe. 

KccuNA. — Cowhage. — The  sharp,  rigid  hairs  of  the  pods  of  Mucuna 
pruriens,  an  East  India  plant,  wore  formerly  used  in  cases  of  the  round- 
worm. Thoy  are  believed  to  kill  the  worm  by  piercing  it.  The  pods 
are  dipped  into  molasses,  the  hairs  scraped  off,  and  a  tablespoonfUl  of 
the  thick  mass  given  to  an  adult — a  teaspoonfUl  to  a  child — morning 
and  evening,  for  three  days,  after  which  a  brisk  purge  is  administered. 

Kahala,  U.S. — Kamala. — ^The  glands  and  hairs  from  the  capsules 
of  Mallotus  Philippine  nsis,  a  plant  cultivated  in  India  as  a  dye-stuff. 
It  is  said  to  be  an  efficient  parasiticide  in  cases  of  tapeworm.  It  is  an 
orange-red,  very  inflammable,  granular  powder,  mixing  with  water 
with  some  difficulty,  and  containing  traces  of  a  volatile  oil  and  coloring 
resinoids,  to  one  of  which  Dr.  Anderson  has  given  the  name  of  Sottlerin. 
Kamala,  in  fhll  doses,  is  actively  purgative,  indeed  drastic,  and  some- 
times causes  also  nausea  and  vomiting.  It  imparts  its  virtues  to  alcohol, 
and  hence  may  be  exhibited  in  the  form  of  tincture.  The  dose  of  the 
powder  is  fVom  one  to  two  drachms  suspended  in  syrup,  given  in  the 
morning,  and  repeated  in  eight  or  ten  hours  if  it  do  not  purge. 


FAMILY  HL-DiaESTAlirrS. 


In  this  family  are  aseociated  a  few  remedies  which  are  used  to  aid 
the  alimentaiy  canal  in  diaBolving  tiie  varioas  «rUclo8  of  food. 

PEPSIN. 

Aa  every  one  knows,  there  is  secreted  by  the  gastric  glands  a  peca- 
liar  albuminous  body,  which  has  the  power  not  only  of  coagulatiog 
albumen,  but  also,  with  the  aid  of  acidulated  water,  of  rediswlring  it. 
To  this  principle  the  name  of  pepsin  has  long  been  giren.  A  disciu- 
sion  of  its  nature  and  properties  would  be  more  in  place  in  a  work  on 
physiology  than  in  one  on  therapeutics.  The  U.S.  Fharmacopceia  dow 
recognizes  a  stronger  and  weaker  pepsin.  Pepsinum^  U.S.,  or  pepsin,  is 
required  by  the  Fharmacopceia  to  be  able  to  digest  throe  thousand  times 
its  weight  of  fVeehly-coagulated  egg  albumen.  P^tsinum  Stuxharatum^ 
U.S.,  or  Saccharated  pepsin,  contains  ninety  per  cent  of  sugar  of  milk, 
and  should  be  able  to  digest  three  hundred  times  its  weight  of  ogg 
albumen. 

The  dried  stomach  of  calves  has  been  nsed  since  time  immemorial 
for  the  ptirpose  of  coagulating  milk,  by  housewives,  with  whom  it  is 
customary  to  place  the  dried  viscus  in  wine,  and  to  call  the  liquid  thus 
formed,  as  well  as  the  prepared  stomach,  rennet.  It  is  stated  by  Dr. 
James  Gray  (^Edinb.  Med.  Joum.,  Jan.  1853)  that  rennet^wine  should 
be  of  such  strength  that  one  teaspoonful  of  it  will  coagulate  a  pint  of 
milk.  Bennet  is  said  to  have  been  long  used  in  England  as  a  domestic 
remedy  in  dyspepsia  {Med.  Times  and  Qaz.j  April,  1867).  In  South 
America  the  inner  coat  of  the  gizzard  of  the  ostrich  is  stated  to  be 
pat  to  a  similar  use  (E.  S.  Wayne,  American  Journal  of  Pharmacy,  1868) ; 
gnd  in  our  own  country  the  dried  guards  of  chickens  and  turkeys  an 
BO  leM  fomous  among  medically-inclined  housewives. 

Dr.  Corvisart,  of  Paris,  is  asserted  to  have  been  the  first  to  propose 

the  nw  of  the  active  principle  of  the  stomach  in  feeble  digestion ;  and 

of  litter  years  the  manufacture  and  consumption  of  pepsin  have  become 

««v  treat    Various  processes  have  been  suggested  for  the  preparation 

•  ^  dzu,  but  none  of  them  yield  a  pure  proximate  principle,  if 

■  ^ly-^ii  have  really  such  nature  and  be  not  an  albuminous  body 

.  Qongtitution.    By  most  of  the  methods  of  manufacture  the 

k  dbtttBtd  in  the  form  of  a  viscid  fluid ;  and  to  change  this  into 
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a  powilcr  roqiiiros  tho  addition  of  starch  or  sugar,  so  that  tho  powdered 
pepsin,  ad  eold,  contains  ft  considerabie  percentage  of  foreign  material. 

Whatever  form  of  pepsin  bo  used,  if  good  offect-3  are  to  be  obtained 
f^ro  it  it  must  be  ^ven  with  acid,  unless  indeed  there  bo  reason  to  be- 
lieve that  this  constituent  of  the  gastric  juice  is  not  wanting.  Alcohol 
destroys  the  digesting  power  of  pcpein,  and  therefore  wines  are  inferior 
preparations  of  it.  The  reactions  of  pepsin  with  organic  and  inorganic 
matters  are  very  complex,  and  not  well  understood :  consequently  1 
think  the  physician  should  eschew  all  elixirs  or  compound  prcjiaratlons 
of  the  drug,  using  only  the  powdered  pepsin  or  a  glycerole  of  pepsin, 
or  a  fresh ly-prepared  digestive  solution  of  water  and  muriatic  acid,  or 
glycerin,  water,  and  muriatic  acid.  If  other  remedies  are  to  bo  givon, 
it  is  no  great  hardship  to  write  a  second  prescription  for  them. 

Therapbutios. — It  is  a  question  of  some  importance  to  decide  how 
thr  pepsin  is  valuable  and  reliable  as  a  medicine.  It  is  evident  that 
any  influence  for  good  which  it  posseesos  is  dependent  upon  its  solvent 
power,  and  that  this,  therefore,  is  a  measure  of  its  value.  According 
to  the  experiments  of  Dr.  0.  L,  Dana,  which  seem  to  be  very  reliable, 
good  pepsin  ought  to  dissolve  in  the  stomach  twenty  times  its  weight 
of  albumen ;  and  the  U.S.  Pharmacopoeia  requires  that  the  pepsin,  aided 
by  hydrochloric  acid,  should  dissolve  fifty  times  its  weight  of  coagu- 
lated egg  albumen  in  five  or  six  boars ;  but  it  is  very  doubtful  whether 
twenty  per  cent,  of  commercial  popoin  will  do  this.  One  of  two  con- 
clusions seems  to  bo  inovitable :  either  the  dosoe  of  popein  habitually 
used  are  propoaterousty  small,  or  else  pepsin  acts  upon  the  stomach 
itself  in  some  way  as  a  stimulant.  Clinically,  popaiu  has  been  used 
with  asserted  advantage  in  the  losa  of  digestive  power  in  adults,  whether 
primary  or  occurring  in  the  course  of  other  affections.  Probably  four- 
fifths  of  the  drug  which  has  been  given  has  been  inert,  either  originally 
or  ftom  the  method  uf  its  administration;  and  in  the  great  majority 
of  cases  the  good  that  has  been  achieved  has  been  probably  duo,  not  to 
the  pepsin,  but  to  the  regulation  of  the  diet  and  habits  of  the  patient 
and  to  the  drugs  which  have  been  exhibited  along  with  the  animal 
ferment.  Its  value  has  been  overestimated,  and  it  has  been  given  to 
adults  in  ridiculously  small  doses  :  at  least  half  a  drachm  of  the  ordi- 
nary commercial  article,  or  of  the  Saccfuirated  pepsin,  U.S.,  should  be 
given  at  a  doso.  The  testimony  as  to  tho  usefulness  of  pepsin  in  dis- 
eases of  young  children  is  very  strong.  To  such  it  is  generally  given 
in  doses  nearly  as  largo  as  those  usually  exhibited  in  the  cases  of  adults. 
If  we  represent  tho  absolute  digesting  power  of  ten  grains  of  pepsin  as 
X,  it  is  evident  that  x  represents  a  proportionately  much  greater  power 
in  the  prima)  vi»  of  a  child  than  in  those  of  an  adult.  The  use  of 
small  dosea  of  pepsiu  in  children  is  therefore  much  more  rational  than 
in  adults }  and  my  own  experienc-e  is  in  close  aocord  with  what  seem  to 
me  the  dictates  of  common  setiHe  :  in  the  chronic  indigestion  and  conse- 
qaent  diarrhoea  of  young  children  it  may  be  tried  with  great  hope  of 
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booefit.  To  a  baby  six  inoothe  old  fiv«  grail 
may  be  given  in  a  liltlu  acidulated  water  i 
(TJ.S.)  given  in  doHOH  of  tea  to  fifteen  grain 
some  digestive  value. 

Pancubatin,  tr.3.,  has  bo«ii  extoosivcly 
gestant  in  lieu  of  pepsin.  Its  value  is,  hc 
action  it  requireu  the  prOBOiico  of  au  alkali,  i 
would  not  unly  not  act,  but  would  itself  iq 
and  destroyed  an  a  funuont  (A'tftc  York  jUi 
J.  Uiliier  Folburgill  proposes  to  prevent  tb 
by  administering  ten  to  fifteen  grains  of  m 
dose ;  Imt  it  is  not  probable  that  this  aa 
cieatly  alter  the  gastric  juice  lo  allow  of  ll 

EXTRACTUM   Mi 

Malt  is  the  seeds  of  the  ordinary  bai 
ciptont  stage  of  gemunation  by  artificial  a 
parod  by  soaking  the  grains  in  water,  placi] 
of  moderate  temperature,  and  by  occasional 
given  off  during  tbo  procoes  of  germinat! 
finally  killing  the  germ  by  heat.    The  coloi^ 
black,  according  to  the  dogroe  of  the  heat 
formed  during  germination  a  pouuliar  fern 
which  is  able  to  convert  about  two  tbousaad 
trin  and  glucose.    The  £xtractum  MaUi  of 
made  by  rapidly  evapomting  an  inHiaion 
of  a  thick,  honoy-like  liquid  at  a  tempera 
should  contain  practically  all  the  diastase 
the  extract  of  malt  is  slight  and  peculiar, 
action  to  paper  distinctly  acid.    It  dissolve 
tated  by  alcohol,  tanuio  acid,  morcurio  c 
metallic  suits.     Commercial  malt  extracts  i 
uro  practically  preparations  of  glucose,  ol 
strong  or  weak  boers.    True  extract  of 
all.     Extract  of  malt  has  been  largely 
failing  nutrition,  and  especially  when  tb 
stanoos  is  feeble.     VTben  it  contains  largfl 
it  affords  food-material  to  the  system  ;  but 
the  therapeutist  is,  How  far  is  it  possib 
digestion  of  starchy  substancei  in  the  stM 
use  of  diastase?    R.  H.  Chittenden  and 
ft  sorioi  of  investigations  in  order  to  detei 
are  necessary  for  the  amylolytio  action  of 
acta  better  in  a  neutral  than  in  an  alkaline 
ters  when  present  in  the  alkaline  solution 
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enc«  or  an  alkalioo  carbonate;  that  neutral  peptone  exerts  a  direct 
stimulant  effect  on  the  amyloly  tic  action,  but  that  ita  groato»t  amyloly  tie 
action  ia  observed  in  the  presence  of  proteid  matter  partially  ttaturated 
with  acid,  although  a  larger  percentage  of  acid-proteids  may  cause  com- 
plete destruction  of  the  ferment  Those  reaulta  seem  to  prove  that 
diastase^  when  taken  into  the  stomach,  must  sooner  or  later  be  com* 
pletcly  destroyed  by  the  gastric  juice,  and  that  in  order  for  it  to  have 
any  distinct  effect  upon  digeetion  it  must  bo  given  at  the  beginning  of 
the  meal.  In  cancer  of  the  stomach  and  other  diseaHOH  in  which  the 
gastric  jui(ros  tnok  acidity,  the  action  of  diastaae  upon  starch  mu»t  b« 
more  pronoonced  ;  bat  unfortunately  the  failure  of  the  starch -digestiOD 
is  usoallj  associated  with  gastric  b3rperacidity. 

PAPAIN. 

The  Carica  Papaya  ia  an  herbaceous  tree  universally  cultivated  in 
tropical  oountriee  for  its  fVuit,  the  papaw,  the  juice  of  which  yields  a 
peculiar  ferment,  to  which  the  name  of  Papain  was  given  by  3£.  Wurts, 
but  which  is  now  generally  known  by  the  name  originated  by  Pekolt, 
Papayotin,  This  substance  is  a  ferment,  which  has  the  power  of  dii^ 
solving  fibnn,  muscuhir  fibres,  tissues,  etc.  According  to  M.  Wurtz, 
one  part  of  Papain  in  alkaline  solution  at  a  tomporuture  of  40*^  C.  ia 
capable  of  dissolving  one  hundred  and  seventy-Eve  parts  of  moist  fibrin, 
which  it  converts  into  a  peptone.  M.  Wurta  alBrms  that  it  makes  no 
difference  whether  the  solvent  solution  be  alkaline  or  acid,  but  Brunton, 
Wyatt,  and  Uartin  state  that  as  little  as  one-half  per  cent,  of  hydro- 
chloric acid  arrests  the  digestion.  Albrecht,  however,  reaffirms  that 
hydrochloric  acid  hastens  the  action  of  papain,  and  Btalt-a  that  the  offi- 
cial preparation  in  use  in  the  Paris  hospitalb  is  an  acid  one.  Further, 
in  an  ehtborate  series  of  experiments,  Dr.  August  Uirschler  (^Vngar 
Archiv  f.  Medizin,  Bd.  i.,  1893)  reaches  the  result  that  digestion  gooa 
on  most  rapidly  in  acid  solution,  that  it  is  very  feeble  in  alkaline  solu- 
tions, and  ceases  entirely  when  the  alkalinity  becomes  excessive.  It 
is  stated  that  in  order  to  convert  fibrin  entirely  into  pure  peptonOi 
so  that  nitric  acid  will  produce  no  precipitate,  the  proportion  of  the 
ferment  must  be  at  least  three  per  ceut.,  and  the  digestion  mast  con- 
tinne  for  forty-eight  hours.  Papain  first  coagulates  milk,  then  precipi- 
tates it,  and  finally  digests  it  into  a  thin  fluid.  Taken  into  the  stomach, 
papain  has  no  action  upon  the  living  tissues,  but  one  grain  of  it  injected 
directly  into  the  btood  is  sufficient  to  cause  death  in  a  vory  short  time 
in  rabbits  or  in  dogs.  Its  action  on  albuminoids  is  said  to  resemble 
that  of  trypsin  rather  than  that  of  pepeiu.  (See  Martin,  Brit.  Met^. 
Joum.,  July  25,  1885.)  As  it  appears  in  commerce,  papain  is  a  grayish, 
very  fine  powder,  which  in  its  odor  and  taste  strongly  suggeets  pepsin. 

Therapkiiticb. — Papain  has  been  used  in  medicine  as  a  substitute 
for  pepsin  in  the  treatment  of  dyspepsia  and  gastric  catarrh,  in  doses  of 
five  or  ten  grains.     It  has  also  been  very  highly  recommended  for  the 
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purpose  of  destroying  oi^nio  tissnee  of  low  type.  Thos,  in  diphtheria 
the  most  remarkable  results  are  olaimed  from  its  tue.  Dr.  A.  Jacobi 
{Therap.  Oaz.,  u.)  affirming,  for  instance,  that  in  a  fowhoorB  it  entirely 
remoTOB  diphthoritic  membranes  if  it  be  freely  applied  9very  hoar,  or 
more  frequently,  in  the  form  of  a  mixture  of  one  part  of  papain  and 
tTO  parts  each  of  vater  and  glycerin.  It  has  also  been  employed  fiw 
the  destruction  of  the  thickening  of  ohronio  eczema,  of  toartSt  of  pyogenie 
membranes  surrounding  old  sinoBes  or  absoesaea,  and  eren  of  ep^Medoma. 
It  is  not  caustic,  but  simply  diaaolvea  the  diseased  tissues,  and  is  ssid  to 
cause  no  pain.  (See  Sirmingham  Med.  Bev^j  Hay,  1886.)  In  exp«n> 
ments  at  the  TJniTeraity  of  Pennsylvania  oonunercial  papain  of  the 
most  esteemed  brand  fkiled  to  exert  any  s(dvent  power  over  albonu- 
noQS  substances ;  and  in  the  practical  use  of  the  remedy  the  prscti- 
tioner  should  be  carefhl  to  see  that  the  material  employed  te  active. 


FAMILY  lY.-ABSORBENTS. 


This  olosa  contains  romodics  which  are  asod  for  tho  purpose  of 
absorbing  acrid  and  deleterious  materials,  such  as  offensive  discharges 
on  the  exterior  of  the  body,  and  acrid  aocretiona,  or  the  irriUnt  prod- 
acts  of  the  partial  decomposition  of  food,  in  the  alimentary  canal. 
For  tho  first  purpose  very  fine  dry  earth  and  plaster  of  I'arts  are  used 
to  some  extent  in  practice;  but,  as  their  employment  is  purely  in  the 
province  of  the  surgeon,  I  shall  say  no  more  about  them  here. 

CHABGOAIk 
Charcoal  is  officinal  in  the  TJ.S.  Pharmacopoeia  in  two  forms: 


Cabbo  LiONi. — CKareoal  prepared  IVom  wood 

Casbo  AimiAus. — Animal  Charcoal,  prepared  fVom  bone. 

Charcoal  for  medicinal  purposes  should  be  made  oat  of  a  ligUt, 
porous  wood  :  that  prepared  fW>m  the  young  shoots  of  the  willow  or 
of  tho  poplar  is  almost  exclusivoly  employed.  It  is  a  black,  brittle  sub- 
filance,  and  Bhould  hare  more  or  less  lustre.  It  baa  a  very  remarkable 
power  of  absorbing  many  times  ila  own  bulk  of  gases,  and,  when  ex- 
posod  to  the  air,  iiicroascs  rapidly  in  weight.  It  should  tliorerore,  when 
intended  for  medicinal  purposes,  bo  powdered  as  soon  as  it  is  burnt, 
and  put  in  araall,  complotoly-fillcd,  close ly-scalod  bottles. 

Animal  charcoal,  or  bone-blacky  formed  as  it  is  by  the  partial  burning 
of  bones,  coutaiDS  a  large  percentage  of  the  phonphato  and  the  car- 
bonate of  calcium.  Although  this  docs  not  interfere  with  its  strictly 
modical  eniploymont,  it  docs  with  many  of  its  uses  in  pharmacy;  and 
eonBoquently  the  U.S.  Pharrrmcopoeia  directs  that  a  Purified  Animal 
Charcoal  {Carbo  Animalia  Purificatus)  be  prepared  by  digaiting  ordinary 
animal  charcoal  in  dilute  muriatic  acid,  by  which  all  the  lime  sallH  are 
dissolved  out,  washing  thoroughly  with  water,  and  healing  to  rednoas. 

Bone-black  possesses  absorbing  powers  far  greater  than  those  of 
ordinary  or  wood  charcoal,  and  takes  up  coloring-mattera,  alkaloids, 
and  otbor  substances  fVom  solutions:  it  is  therefore  very  extensively 
used  in  phartnacy,  as  well  as  in  the  refining  of  sugar,  and  in  other 
praeawoB  of  the  arts. 

H  TnERAPEUTics. — Charcoal  is  used  externally  as  an  absorbent  and 
H  957 
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diunfectant  dressing  to  foul  wounds  and  ulcer 
be  made  by  adding  one  to  three  drachms  (s 
dered  charcoal  to  a  flaxseed  poultice ;  or,  as 
directs,  two  ounces  of  bread  may  be  well  i 
warm  water,  an  ounce  and  a  half  of  flaxsee 
in,  and  to  the  cataplasm  thus  formed  two  di 
coal  added,  and  one  drachm  sprinkled  on  the 

Internally,  charcoal  is  employed  as  an  ab 
acute  or  chronic  im2^e«fton  in  which  there 
gases  in  the  alimentary  canal,  giving  rise  to 
disohuges :  in  this  way  it  is  sometimes  em 
algicL,  and  similar  disorders.  It  is  at  least 
^ven  very  freely  should  accumulate  in  the 
chanioally  oaose  serious  trouble :  for  this  re 
ment  is  generally  combined  with  that  of  lax 

On  account  of  its  power  of  absorbing  alk 
eocd  has  been  recommended  in  poisoning  b 
Its  action  is,  however,  too  slow  for  mnch  go( 
use.  If  given  at  all,  it  should  be  exhibited 
half  an  ounce  of  it  is  said  to  be  required  for 
of  the  poison. 

AoHiNisTRATioif. — ^Tho  Ordinary  dose  of 
ounce  to  one  ounoe.  Bxoept  in  a  mechanii 
nocuous  in  any  dose. 


FAMILY  Y-DISrNTEOTAJirrS. 


DisiKTBCTATiTS  ETO  SQbstaDcee  employed  for  the  provontion  or  de- 
struotion  of  noxious  miutmta  or  efHuvia.  It  ib  evident  that  the  ood 
eideratioD  of  these  materialfi  belongs  to  the  province  of  hygiene  rather 
than  to  that  of  therapeutics,  since  their  employment  is  hygienic  rather 
than  me^Itcinal,  preventive  rather  than  curative.  The  importance  of 
diHinfection  m,  however,  eo  great  that  I  shall  treat  of  it,  although  very 
briefly. 

All  disease-poisons  may  be  dividod  into  those  which  are  generated 
or  multiplied  within  tho  human  body  and  those  which  arise  solely  with 
out  the  body.  To  the  former  I  shall  apply  the  term  "  contagions,"  to 
the  hitter  the  term  "  miasms."  Of  the  nature  of  miasms  we  have  no 
definite  lmowlc4lge,  but  it  is  probable  that  in  many,  if  not  all,  oasM 
they  are  organic  entities.  It  is  certainly  established  in  regard  to  very 
many  contagions  that  they  are  living  forms,  and  for  practical  purposes 
all  contagions  must  be  oonsiderod  to  be  of  such  nature.  In  the  expori- 
ment&l  study  of  the  power  of  poisonous  agents  over  the  contagions,  we 
are  forced  to  take  as  the  measure  of  tho  power  of  such  agents  the  In- 
flaence  which  they  exort  over  the  lower  forma  of  life.  We  have  no 
better  criterion  for  judging  of  the  effectiveness  of  disinfectant  agents 
upon  miasms.  It  must  be  remembered  that  these  poisons  are  not 
necessarily  connected  with  bad  odors,  but  may  in  a  most  deadly  form 
saturate  the  air  in  an  apparently  clean  chamber,  while  the  emanations 
ftvm  the  most  stinking  oeesptool  may  be  fVee  fVom  thom.  It  is  proba- 
ble, however,  that  foul  gases  ai-e  of  themselves  able  to  prodnco  systomio 
depreseioo,  although  not  definite  disease.  It  is,  therefore,  always  im> 
portftDt  to  prevent  the  giving  off  of  foul  gases  Arom  massos  of  docom- 
poeing  matter. 

An  antiseptic  is  not  always  a  germicide,  though  a  germtdde  is  always 
an  antiseptic.  The  antiseptio  is  a  substance  which  has  the  power  of 
preventing  putrefaction, — that  is,  tho  growth  of  the  organisms  which 
produce  putrefaction;  whereas  the  germicide  is  a  substance  which  is 
capable  of  killing  disease-germs  and  their  spores,  which  entitloe  are 
much  more  resistant  than  are  the  bacteria  of  putrefaction :  thus,  alcohol, 
common  salt,  borax,  sulphate  of  iron,  and  many  other  agents  commonly 
used  as  antiseptics  do  not  even  in  concoutrated  solution  destroy  the 
spores  of  bacilli,  and  consoqnontly  are  not  germicides. 
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A  question  of  yery  grave  importance  natnrallj  arises  here,  as  to  tita 
exact  provinco  of  dieinfection  when  applied  to  contagions ;  or,  in  other 
words,  Is  it  possible  to  destroy  them  in  the  air?  It  is  a  law  whid 
holds  everywhere,  that  the  more  imperfectly  doTeloped  animal  orgu- 
isms  are,  tho  more  tenacious  are  they  of  life;  also  experience  bu 
shown  that  all  substances  actively  poisonoms  to  contagions  are  stiQ 
more  poisonous  to  the  germinal  matter  of  human  beings,  and  that  it 
may  be  laid  down  as  a  general  propontion  that  it  is  impossible  to  d»> 
stroy  the  contagion-germs  in  the  confined  air  of  a  room  while  men 
or  women  remain  in  the  apartment.  When  it  comes  to  the  geoenl 
atmosphere,  to  attempt  to  disinfect  it,  to  essay  the  destroetion  of  i 
wid&-spread  poison,  such  as,  for  example,  exists  in  a  smallpox  epidonie^ 
is  simply  so  childish  as  to  need  no  diacusssion  to  show  its  ntter  futility  * 
It  is  well  known  that  contagions  dilated  beyond  a  certain  point  an 
poweriess,  and  the  admission  of  laige  qoantities  of  fresh  or  pure  air, 
or,  in  other  words,  free  twnjilotion,  is  the  only  means  at  oar  comnund 
of  disinfecting  rooms  in  which  there  are  human  beings.  In  ventilating 
an  apartment,  it  most  always  be  remembered  that  it  is  not  merely  air, 
bat  pare  air,  that  is  required.  To  ventilate  one  room  into  another,  u 
is  sometimes  done,  ia  foolishness ;  to  open  a  window  with  the  wind 
blowing  over  a  miasmatic  swamp  or  an  open  sewer  may  be  but  to  iovite 
^sease.  The  opportonity  to  destroy  disease-germs  is  to  bo  found  not 
after  they  have  been  dispersed  into  the  ur,  but  while  they  are  still  in 
connection  with  the  various  solids  and  fluids  passed  fhjm  the  body  ox 
brought  in  contact  with  it  In  most,  if  not  all,  contagions  diseases  the 
poison-germs  are  eliminated  in  large  quantities  with  the  urinary  and 
Dncal  discharges ;  it  is  of  vital  importance  to  act  on  the  excretions  ai 
soon  as  they  leave  the  body ;  and  the  disinfectant  should  be  placed  in  the 
receptacle  before^  not  after,  it  is  used.  To  allow  any  excretion,  sputum, 
or  other  infected  discharge  to  exist  for  a  moment  nndestroyed,  or  st 
least  undevitalizcd,  is  most  culpable  neglect.  Spit-cups,  urinals,  etc., 
should  therefore  have  the  disinfectant  in  them  whilst  waiting  for  use. 

Tho  nature  of  miasms  is  not  known.  Over  many  of  them — ^mal- 
aria, for  example — we  have  no  control  Those  which  we  are  able  to 
influence  are  almost  all  the  results  of  animal  or  of  vegetable  decompo- 
sition, either  alone  or  conjoined.  After  these  poiBons  have  been  pro- 
duced and  diffused  through  the  air,  they  are  probably  in  great  part 
beyond  our  reach.  The  only  thing  that  can  be  done  is  to  dilute  them, 
p*voiaoly  as  in  regard  to  contagions;  and  hence  tree  ventilation  is  the 
Ottly  reUable  disinfectant  under  these  circumstances.  Tho  stinking 
ipw»»  are  probably  of  use  aa  indicators  of  the  presence  of  more  subtile 
t^^'^^M^s.  The  gases  which  arise  fVom  cesspools  and  similar  depositories 
***^  wubt  act  as  carriers  of  the  peculiar  poisons  produced  in  these 
****■'**»  •**<*  it  may  be  that  destruction  of  the  gas  causes  a  deposition 

*  *w  ^Uw«  of  mioh  an  attempt,  aee  ITnr  OrUam  Mtd,  o»d  Smrg.  Xwnk,  Hot.  1875. 
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of  tho  organic  poison.  This  is,  howevor,  merely  speculation :  it  Is  not 
proved.  Moroover,  tho  depo«illoQ  of  a  poiBon  in  an  npartmont  is  no 
advaatago.  Evon  if  it  wore  poasiblo  to  luako  an  apartment  nppear 
to  tho  smell  ptiro  by  destruction  of  ita  slinking  gases,  no  good  would  be 
accomplished  by  so  doing.  Wido-opon  windows,  great  draught*  of  frcah 
air,  are  tho  only  proper  disinfectants  for  a  oloeo  room  or  a  noiaomo 
hospital-ward.  Tho  attempt  so  oflcn  indulged  in  to  purify  such  apart- 
monts  by  Little  saucers  of  chlorinated  lime  or  of  carbolic  aoid  would  be 
ezoeodingly  ludicrous  if  it  were  not  for  the  frightful  reeulte  of  tho  false 
86DS6  of  security  ongonderod. 

It  is  otherwise  when  tho  gases  are  destroyed  at  their  pkcos  of 
emanation.  Thus,  if  a  sewer  be  belching  forth  deleterious  gosos  and 
poison,  chlorinated  limo  or  other  materials  generating  didinfeoting  gases 
at  the  mouth,  or  in  tho  sower,  may  really  be  of  aorvioo  by  destrojang 
the  noxioua  vapors  before  thoy  find  their  way  out  and  carry  with  them 
into  tho  air  the  poisonous  offluvio. 

Although  miasms  cannot  be  readily  destroyed  when  once  gcncratod, 
yet  in  very  many  instancee  wo  have  power  to  prevent  their  formation. 
In  doing  this  tho  chief  factor  is  cleanliness,  and  tho  beat  disinfectant  ia 
water.  Water  acta  chiefly  in  two  ways:  first,  by  dilution  ;  secondly,  by 
destroying  organic  substances.  In  order  for  decomposition  to  produce 
serious  poisoning,  the  muss  of  material  must  be  considerable.  If  the 
matter  be  diffused  through  a  large  bulk  of  water,  and  this  spread  ovor 
n  considerable  surface,  it  is  evident  that  the  effect  of  dispersion  is  ob- 
tained. Further,  when  water  containing  organic  matter  is  allowed  to 
run  away  in  its  natural  channels,  oxidation  and  destruction  of  the  im- 
purities rusult.  Without  entering  further  into  tho  subject  it  is  suffi- 
ciently evident  tbut^  so  far  as  miasma,  and  also  disoase-germs  in  the  air, 
Are  concerned,  air  and  water  are  the  great  disinfectants^  and  that  the 
most  skilAil  use  of  chemical  eubstancee  cannot  take  the  place  of  venti- 
lation and  cleanliness.  Moreover,  antiseptics  may  do  harm  by  delaying 
the  destruction  of  filth  by  putrefaction,  which  latter  process  is  simply 
Datura's  method  of  getting  rid  of  filth.  Destructive — that  is,  oxidizing 
~^einfectants,  rather  than  antiseptics,  should  be  used  in  cesspoola.  On 
the  other  hand,  when  the  contents  of  a  privy  or  other  organic  mass 
has  been  infected  by  diseaee-germa,  it  is  essential  to  kill  auch  germs  by 
a  germicidal  agent. 

The  most  complete  and  thorough,  but  the  most  deetrnctive,  of  all 
disinfecting  agents  is  /re.  Seat  of  lees  intensity  may  be  used  cither 
Wioist  or  dry.  In  the  early  part  of  the  present  century  Dr.  Henry,  of 
Manchester,  showed  that  the  activity  of  vaccine  lymph  is  doetroyed  by 
moisture  at  140^  F.  in  four  hours.  Drs.  Carsten  and  Coert  have  also 
proved  that  calf  lymph  is  at  once  sterilized  by  boiling  water.  Dr.  George 
N.  Sternberg  found  that  boiling  water  will  quickly  destroy  the  vitality 
[>f  all  organisms  known  as  disease-germs.  This  accords  with  tho  experi- 
tnente  made  with  hot  air  in  the  laboratory  of  Eoch,  in  which  it  was 
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found  that  all  bacteria  are  killed  bj  an  exposure  of  one  hour  ai  i 
half  to  the  temperature  of  212°  F.  with  moiatore.  Sinularnsoltihni 
also  been  arrived  at  hy  other  experimenters,  and  I  think  it  may  be  fldi 
Bidered  as  establiehed  that  all  non^pore-bearing  infbetiona  ba^nia  n 
destroyed  hj  water  or  steam  at  a  tempeimtora  of  212^  F.  The  ^in 
of  the  bacilli  have,  however,  much  greater  powers  of  reustaneai  Di 
Sternberg  found  that  boiling  for  two  hours  does  not  kill  the  ipon 
of  Bacillus  subtiliB,  although  a  more  prolonged  boiling  is  &tal,  but  Uh 
steam  at  a  temperature  of  110°  C.  (230^  F.)  fbar  one  or  two  minatai^i 
105°  C.  (220°  F.)  mainUined  for  ten  minates,  will  iniUlibly  kiD  A 
spores.  If  dry  instead  of  moist  heat  be  employed,  a  much  hi^Mr  di 
groe  of  temperature  will  be  required.  In  the  expeximents  of  Koeh  m 
his  assistants  with  dry  hot  air,  the  spores  of  mildew  required  for  the 
destruction  exposure  for  an  hour  and  a  half  to  a  temperature  of  230°  F 
the  spores  of  bacilli  an  exposure  of  three  boors  to  a  temperature  o 
204°  F.  All  observers  find  that  the  addition  of  steam  to  dry  air  ii 
creases  greatly  its  destmotive  effect.  Wolf  (  Virchoufs  ArvAiv,  voL  d 
p.  81)  found  that  dry  air  at  140°  C.  was  scarcely  mors  destructive  tht 
watery  vapor  at  100° ;  Koch,  that  five  minutes*  exposure  to  steam  n 
equal  to  an  hoar  or  an  hour  and  a  half  with  the  dried  air.  The  result 
reached  by  Koch  and  Wolffbftgel  {Mitt.  Kais.  Cfetundheittamte,  Bd.  L 
are  in  accord  with  our  other  evidence,  and  may  be  considered  oonwi 
They  are  as  follows : 

1.  A  temperature  of  100°  C.  (212°  F.),  dry  heat,  maintained  for  on 
hour  and  a  half,  will  destroy  bacteria  which  do  not  contain  ^K>rea. 

2.  Spores  of  mould-fkmgi  require  for  their  destmction  in  hot  tir ; 
temperature  of  from  110°  to  115°  C.  (230°-239°  F.)  maintained  forgo 
hour  and  a  half. 

3.  Bacillus-spores  require  for  their  destruction  in  hot  air  a  tempen 
tore  of  140°  C.  (284°  F.)  maintained  for  three  hours. 

4.  In  dry  air  the  beat  penetrates  objects  eo  slowly  that  small  pack 
ages,  such  as  pillows  or  small  bundles  of  clothing,  are  not  diainfeete 
after  an  exposure  of  from  three  to  four  hours  to  a  temperature  <ri 
140°  C.  (284°  F.). 

5.  Exposure  to  a  temperature  of  140°  0.  (284°  F.)  in  dzy  air  foi 
a  period  of  three  hours  injures  most  objects  requiring  disinfectior 
(clothing,  bedding,  etc.)  to  a  greater  or  less  degree. 

I)r.  George  H.  Roh6  (Med.  News,  1885,  i.  283)  found  that  rolli  of 
blankets  exposed  in  a  chamber  heated  to  280°  F.  for  three  hours  wwt 
very  slightly  affected  in  their  interior.  This  is  in  strict  accord  witli 
the  teaching  of  Drs.  Parsons  and  Klein,  of  the  London  Local  Govern- 
ing Board  (Report,  1886),  and  of  other  observers.  I  think  that  thi 
superiority  of  prolonged  boiling  over  other  methods  of  application 
of  boat  is  established.  In  the  sick-room,  objects  which  can  be  boiled 
without  injury  should,  immediately  after  their  infection,  be  gathered 
into  a  close  bundle,  enclosed  in  a  sheet,  and  aa  soon  as  possible  throim 


DISINFECTAXTS. 


963 


into  boiling  water  without  opening.  When  pillows,  bodding,  or  arti- 
cles of  ftiruiture  ore  seriously  aSbcted,  they  should  be  taken  apart  and 
exposed  to  heat  and  steam.  For  further  details  as  to  apparatus  thd 
reader  is  referred  to  the  report  of  Parsons  and  Klein,  already  alluded  to. 

LBAD  AND  IBON. 
There  are  various  metallin  aalta  which  are  believed  to  act  as  disin- 
fectanla  by  uniting  with  the  aulphurof  sulphuretted  gases  and  precipi- 
tetingaa  suJphurets.  Ab  ezampleiiof  such  may  be  mentioned  sulphate 
of  sine  and  nitrate  of  lead.  Under  the  name  of  LedoyerCs  Disinfectant 
Solution^  a  solution  of  the  latter  salt  has  been  and  still  is  used  to  a  con- 
Bidenible  extent  au  a  disinfectant  Although  it  certainly  destroys  sul- 
phuretted hydrogen  with  great  rapidity,  it  does  not  seem  to  mo  a  good 
material  for  the  purposes  to  which  it  is  applied.  The  reasons  for  this 
are — ^first,  it  has  no  action  besides  that  of  a  dosulphurating  body ;  necond, 
it  is  a  comparatively  dear  salt;  third,  it  foniis  an  intensely  black  pre- 
cipitato,  discoloring  everything  with  wiiich  it  comes  In  contact. 

The  power  which  the  oxides  of  iron  have  of  converting  ordinary 
oxygon  into  osone  has  already  been  spoken  of  (p.  520).    This  action  is 
a  slow,  persistent  one,  and  the  oxidation  which  reaulU  is  equally  slow 
and  persistent    As  already  stated,  organic  matter,  if  diflTtiscd  through 
wator  and  exposed  to  the  air,  is  gradually  destroyed  by  oxidation.     It 
has  been  found  that  when  water  which  is  loaded  witb  the  products  of 
decomposition  is  exposed  to  the  action  of  iron  plates,  or  even  of  iron 
pipes,  this  destruction  of  organic  impurities  is  greatly  hastened.     Ac- 
cording to  itr.  G.  Michaclia  {Phila,  Med.  Times,  vol.  ill  p.  621),  even 
the  most  filthy  water,  under  the  influence  simply  of  iron  plates  and  the 
air,  will  become  perfectly  pure  in  forty-oight  hours.    The  action  is  evi- 
dently one  of  oxidation,  but  is  in  itin  details  complicated.    According 
to  the  roBoarches  of  Dr.  Mankiwich,  iron  possesaes  the  property  of  con- 
verting ammonia  into  nitrio  acid,  and  also  facilitates,  or  oven  provokoft, 
such  decomposition  in  the  organic  matter  as  shall  cause  ammonia  to  be 
formed.    The  nitric  acid  thus  generated  is  one  of  the  most  powcrftil 
oxidizing  substances  known,  and  as  fast  ae  formod  attacks  the  organic 
matter.     It  is  evident  that  in  this  process  the  iron  acts  as  an  inter- 
mediate agent  between  the  air  and  the  decomposing  matter;  that, 
anlike  the  permanganate  of  potassium,  it  does  not  itself  undergo  a 
xmversion  equivalent  in  chemical  relation  to  the  oxidation,  and  conse- 
fttcntly  that  its  power  is  not  so  limited  as  that  of  those  compounds. 
Che  iron,  however,  undoubtedly  sufl'era  to  some  extent,  and  is  largely 
izidized;  but  the  oxide  formod  has  certainly  the  power  of  generating 
none,  and  very  probably  to  as  great  an  extent  as  the  original  motal. 
low  soon  the  power  of  oxidation  is  flnolty  lost,  and  what  eventually 
>ecomo8  of  tho  iron,  in  the  presence  of  an  overwhelming  moss  of 
rganic  matter,  has  not,  that  I  am  aware  of,  been  determined. 
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CoppEaAS,  or  impure  sulphate  of  iron,  ia 
infecUut,  although,  aocordutg  to  recent  o: 
ciiial  power*    The  chaogea  wrought  by  bv 
a  mass  of  decomposing  matter  are  v&ty 
known.     Id  the  first  place,  if  sulpharettei 
preaont,  a  sulphuret  of  Iron  ia  at  once  pre 
salt  is  decomposed  by  the  ammonia,  and 
ing  alkaloids  which  exist  in  the  decomp 
ther,  by  oxidation,  in  all  probability,  eom^ 
changed  into  the  sesquioxide,  by  which  thi 
compound  ia  doubtless  exerted  long  after  t 
aalt.     The  sulphuric  acid  set  free  from 
part  to  a  feeble  extent  in  the  deetructivo 
From  what  has  been  already  stated,  it  ia 
the  copperas  is  in  altering  the  course  of  pt 
its  products.    If  a  rapid  effect  ia  desired,  oi 
to  be  acted  on,  the  copporoa  ahould  be  in  m 
action  ia  wauted,  or  if  the  rooaa  is  liqnid,  t 
stein,  of  using  a  parchment  aack,  may  bo  rat 
may  be  scattered  over  the  aurfaoo  of  the  i 

LniK  is  probably  the  oldeot  of  all  the 
only  as  a  destructive  agent, — i,e.,  aa  cam 
gamo  matter.  It  la  notorioua  that  a  com 
been  added  rota — i.e.,  oxidizes — much  mo: 
none  of  the  alkaline  earth  in  it  This  afi 
slow  for  ordinary  purposes :  moreover,  Ihq 
to  the  uae  of  lime  aa  u  disinfectant. 

The  poiaonoua  pnnciploa  containod  in 
nature  may  be,  are  probably  volatile,  and 
sets  free  lai^  quantities  of  ammonia  in  ; 
composition.  It  may  be  that  volatile  poii 
with  the  ammonia ;  but,  whether  they  av 


*  That  tbli  lolMtaaoo  U  of  ftmi  prscllo&t  vklaa  fur 
flftUd  bj  tba  axpcrlmeDtl  of  Albert  Ecksieb,  who  pnbUd 
l>r«i'iM*,  IPob.   10,   1873)  ui  »c«otint  of   fab   BttcmpU 
dally  bj  ODO  bsadrad  pwioni:  I.  Two  ponnda  of  Uu 
uwd.    Aftw  froDi  two  to  Utr«o  hoan  k11  b*d  ■m*[l  had 
th«  luflnvaM  of  tho  dUlnftoUct  wu  lott.    2.  Tbn  aulp] 
tiooi  ranll  iha  miho.    3.  Two  poaodi  of  lb«  lalphati 
tbvir  iffoota  lutod  two  dftyt.    4.  Tbo  sulphmtsof  Hpf 
•olaUoo  rapidly  loM  ita  affaat,  and  waa  aioavdlntly  M 
Two  pomtda  of  impore  oaibolio  Mid  SUad  Lha  faooM 
aatall  that  tt  waa  ionpoaalbla  to  t«II  wfaather  tbo  original 
Two  potiitdi  of  iQlphata  of  iron  la  a  parobmoDt  nok  u 
full  daya,  ami  wbon  tba  par«huieat  aaok  waa  drawn  np 
fluid.     S.  Two  poanli  of  tba  bast  ablorinatad  lima  ta 
prirj  for  at  Icaet  nlna  daya. 
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phyeical  foot  that  a  volatile  flubetance  in  escapiog^  carries  olT  with  it 
even  non-volatite  materials,  and  facilitatca  to  a  still  greater  degree  the 
escape  of  principles  only  leas  volatile  than  itself. 

Lime  is,  for  the  above  reasons,  not  available  for  use  as  a  disinfuetant 
in  cesspools  and  sewers  unless  it  is  added  in  large  quantities  day  by 
day  from  the  beginning,  so  as  to  keep  the  collectiuu  under  its  infliionL-e, 
and  unless  some  absorbent  is  added  with  tt  to  take  up  volatile  prin- 
ciples. In  the  ordinary  open  privies  of  the  country,  a  shovolful  of  a 
mixture  of  lime  and  plaster  of  Paris,  or  of  limo  and  dry  earth,  thrown 
in  day  by  day,  vrVX  tend  to  prevent  odor,  and  at  the  Bame  timo  will 
prepare  the  contents  for  use  a^  manure. 

When  spread  upon  walls  in  the  form  of  whitewash,  lime  may  act  to 
some  extent  as  an  oxidizer;  but  probably  its  chief  influence  is  as  an 
absorbent,  which  takes  up  the  dolotcrious  emanations.  A  very  striking 
illustration  of  tht^  action  of  whitewash  occurred  some  years  since  In 
the  Now  York  city  hospital.  A  ward  which  stood  isolated  from  the 
remainder  of  the  institution  had  boon  used  for  tho  reception  of  cases 
of  typhus  fever  fVom  the  shipping  of  the  port.  It  was  finally  aban- 
doned and  allowed  to  stand  unoccupied,  with  its  windows  wide  open, 
for  several  months.  At  tho  end  of  this  time,  a  gang  of  men  were 
set  to  scraping  the  wbitowash  off  tho  walls.  Of  these  workmen  a 
n^jority  were  seized  with  the  ship-fover^  and  several  died. 

OORROSrVB  SUBLIMATE. 

In  1870j  Dr.  John  Dougall  announced  that  corrosive  sublimate  one 
pari  in  sixty-five  hundred  would  kill  spermatozoa,  and  one  part  in  six 
thousand  infVtsoria;  the  later  researches  of  Koch,  Jalan  de  la  Croix, 
and  Sternberg  have  more  than  confirmed  this  result,  and  shown  that 
corrosive  sublimate  ia  one  of  the  most  powerHil  of  known  germicides. 
Micrococci  and  bacilli  in  active  growth  without  spores  are  killed  by 
solutions  of  one  in  twenty  thousand,  while  solutions  of  one  in  one 
thousand  will  rapidly  destroy  the  spores  of  B.  anthracia  and  B.  subtilis. 
Besnlts  contrary  to  those  have,  it  is  true,  boon  obtained  by  Klein  of 
London,  who  asserts  that  a  one-por-cont.  solution  of  tho  morcurio 
ohlorido  is  no  more  a  germicide  than  is  vinegar;  but  the  evidence 
to  the  contrary  is  so  strong  that  tt  seems  almost  a  certainty  that 
there  is  some  error  in  Klein's  experiment.  According  to  the  de- 
tailed experiment  of  Koch,  tho  spores  of  B.  anthracis  are  absolutely 
incapable  of  germinating  in  a  proteid  solution  if  as  little  as  one  part 
of  corrosive  sublimate  in  three  hundred  thousand  bo  prosont.  Dr. 
Sternberg  confirms  the  experiments  of  Koch,  and  it  would  thooreti- 
oally  appear  that  one  part  of  corrosive  sublimate  in  one  hundred 
thousand  is  sufficient  to  destroy  germs  in  a  mass  of  filth,  provided  the 
filth  is  so  sitiuLtcd  that  thn  corrosive  subllmato  will  remain  in  contact 
with  it  for  some  timo.  It  must  be  remembered,  however,  that  cor- 
rosive sublimate  is  readily  decompoeod   by  the  ammonia  and  other 
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ohemioal  substancea  in  a  mass  of  filth,  and  it  is  very  donbtltal  vWlki 
in  practioe  it  will  be  found  that  the  m^roorio  chloride  is  aTuIabW  h 
disinfectant  purposes  on  a  large  scale.  Even,  howerer,  if  iti  pom 
be  considerably  less  than  they  appear  to  be,  it  would  still  roaisis  i 
many  porpoees  the  best  of  all  germicides.  A  stamdani  sofaitioB  of  a 
part  in  a  thouaaud  may  be  used  for  bedding,  which  can  be  soaked  is  i 
for  washing  the  floors  and  walls  of  infected  i^artments,  and  fiirdii 
footing  the  hands  of  surgeons  and  gyiuBOolo^gistB ;  after  the  comn 
sublimate  has  done  its  work  it  should  be  remOTod  by  free  waihiqg  wil 
pure  water.  For  the  destruction  of  germs  In  fiecal  disehazge%  the  sol 
tion  should  have  at  least  the  strength  of  one  part  in  five  hundred. 

In  regard  to  the  use  of  corroeive  soblimate  in  the  tnisrmcisf  < 
wounds,  etc.,  the  reader  is  referred  to  treatises  <Hi  sorgeiy.  It  is,  hoi 
ever,  proper  here  to  state  that  a  number  of  cases  of  death  from  U 
local  use  of  ooiroeive  sublimate,  especially  in  obstetrical  and  gpima 
k^cal  practice,  have  been  reported.  In  most  of  these  esses  the  eolatk 
has  been  at  least  one  part  in  fifteen  hundred ;  but  I  have  known  the  a 
of  a  vaginal  wash  one  in  ten  thousand  to  be  followed  by  aevoe  p( 
ooning.  It  is  probably  very  rarely  proper  to  use  continual  iirigatic 
of  a  mucous  surface  or  of  a  wound  with  a  solution  stronger  than  « 
in  ten  thousand ;  and  for  a  single  washing  the  solution  should  not  I 
mora  than  one  in  two  thousand. 

OABBOUO  AOZD. 

Carbolic  acid  is  an  active  and  much-used  germicide.  For  an  aocooi 
of  its  properties,  see  AoiDUK  CAaBOucnM,  p.  651;  of  its  disinfectai 
value  and  use,  p.  66-1. 

OBBSOIiS— CRESYLIO  ACID. 
These  compounds  are  the  first  homologues  of  phenol  or  carbol 
acid.  There  are  three  isomeric  cresola :  ortkocresol,  metacresol,  and  par 
ffmol,  all  obtainable  by  fractional  distillation  from  that  portion  of  cos 
tar  boiling  between  200°  and  210**  C.  Although  Fraeokel  longsiu 
established  the  germicidal  activity  of  the  cresols,  their  iosolubilit 
prvTented  their  practical  use.  Recently,  however,  various  preparatioi 
hav«  been  brought  forward. 

C&xoLiN  is  said  to  be  an  emulsion  of  cresol,  obtained  by  means  o 
rv«iu  soap.  There  are  in  the  market  at  least  two  sets  of  preparatioDi 
^4  German,  the  other  English.  Creolin  forme  a  milky  emulsim  o 
uitxiure  with  water;  with  chloroform,  ether,  and  absolute  alcoh(^  i 
ruix^M  in  all  proportions. 

Aoeording  to  Dr.  Jessner,  the  first  report  upon  creolin  was  that  o 
\yr.  K.  von  Esmareh  {Centralb.  fur  Bacteriologie,  vol.  ii.,  Nos.  10  and  11' 
^hu  tbuud  creolin  to  be  much  more  destructive  than  is  carbolic  acid  t 
ihc  bik'teria  of  Asiatic  cholera,  of  putrefaction,  and  of  typhoid  ferer,  be 
iwt  ^  poisonous  to  the  anthrax  bacillus.     It  is  claimed  for  creolin  thi 
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it  ia  not  poiaoooua.  Dr.  Jcs&nor  {Lot\<l.  Med.  Rec.,  Aug.  18B9)  gavo 
eight  ounces  (250  Om.)  to  a  cow  witbout  any  offoot;  nnd  daily  doaea 
of  120  graiuH  (7.77  Uni.)  wcru  given  to  a  man  witbout  nny  uoticoablo 
ofloct  except  decroasti  of  intestinal  fermentation  and  gascB.  The  urine 
adbo  re(|uircd  longer  iban  uhuuI  for  amniouiacal  fermentalioti.  Nine 
hundred  grainif  (60  Om.)  are  fiaid  to  have  been  taken  without  bad 
effects.  Neudorfer,  howe\'or  (^Internal.  Klintsch.  Rundseh.,  April,  18S8), 
has  abowu  that  injuctton  of  creolln  into  the  venous  circulation  of  dogs 
producet4  a  marked  ufTect,  but  this  may  bo  mechanical  and  due  to  the 
insolubility  of  the  remedy;  and  fatal  human  poisoning  has  occurred. 
Dr.  Bitter  (J9ri/.  Med.  Joum.^  1890)  ha^  ^oeu  rettCle^ne8t«,  anxiety,  nausea, 
amblyopia,  and  a  tendency  to  f>yncopc,  with  a  peculiar  atrong  taste  of 
itaKflr  imoke,  produced  by  the  drug.  The  urino  in  some  of  those  cases 
mu)  Atak  and  strongly  albuminoiiM,  ovtrjently  acute  nephritis  having 
set  in.  Dr.  Fliettburg  (Northicestern  Lancet,  Dec.  1891)  dolaila  a  case 
of  A  throe-weeks' -old  babe  who  was  killed  by  30  drops  of  undilnted 
oreolin,  the  chief  symptoms  being  those  of  violent  irritation  of  the 
mouth  and  upper  respiratory  and  digestive  tracts.  Doath  occumsd 
ohiofly  through  inflammation  of  the  glottis. 

Compared  with  other  antiseptics,  creolin  seems  to  be  almost  innocu- 
ous. Externally,  according  to  Neudftrfcr,  the  solutton  of  1  to  S  per  thou- 
sand is  noD-poisonous  and  very  nDtisoptic.  He  claims  that  it  does  not 
affect  the  hands  or  instruments  of  the  surgeon,  and  is  the  best  of  the 
antiseptics  for  practical  purposes.  Creolin  game,  as  usually  sold,  cod- 
taiDS  trora  fire  to  ten  per  cent,  of  the  creolin  ;  Neudorfer  believes  that 
the  one  per  cent,  is  snfKciently  strong.  He  recommends,  especially  for 
local  use,  the  creolin  in  a  powder  combined  with  asbestos,  in  the  pro- 
portion of  five  to  one  hundred  ;  and  for  the  disinfection  of  catheterB 
and  other  instruments,  a  thiriy-threo-per-cent.  solution  with  olive  oil. 
Internally,  creolin  is  probably  a  very  important  remedy  when  it  is  de- 
sired to  check  fermentation  in  the  alimentary  canal.  Locally  applied, 
it  has  boon  largely  ueed  with  great  success  in  the  treatment  of  scaJties, 
io  the  form  of  a  five-por-cent.  ointment  with  vaseline.  In  ainmoiiiacal 
ejfttitis,  washing  out  the  bladder  with  a  half-pcr-cent.  solution  of  creolin 
baa  yielded  excellent  results.  It  also  seems  to  be  a  very  effective  local 
appUcatiou  iu  the  treatment  of  acute  and  chronic  dyaentay,  and  alio  in 
the  chokra  morbus  of  children.  Iu  the  case  of  adults,  large  enemas  of  a 
one-half-of-one-]>cr-cent.  solution  may  be  used;  in  the  case  of  infants 
the  strength  should  be  about  oue-balf  of  this.  As  a  local  application  iu 
gomrrhiea,  creolin  has  been  used  with  alleged  most  excellent  results,  both 
in  the  form  of  bougies  containing  half  a  grain  of  creolin,  and  tbo  injeo- 
Uon  of  creolin  dissolved  in  olive  oil  (1  in  3).  For  washing  out  the  uterus 
after  labor,  the  strength  of  the  creoliu  solution  should  bo  one  per  cent. 


Zi780L  is  a  brown,  oily-looking,  clear  liquid,  with  a  feebly  aromatic, 
creosotc-Iike  odor,  which  is  said  lo  contain  fifty  per  cent,  of  cresola, 


968  EXTRANEOUS  ABMSDIBS. 

and  to  form  with  water  a  clear  soapy  liqaid,  and  to  be  wJwiWft  ill 
with  alcohol  and  glycerin.  According  to  I>r.  Y.  Geriadi  {Ztd.  fk 
Hygiene^  June,  1891),  it  ie  more  powerful  aa  a  germicide  thao  a  cmA 
and  yields  a  one-per-cent.  Boapy  solution  which  may  be  used  fiir  tk 
purpose  of  surgical  disinfection  of  the  hands  without  the  additioB  4 
soap.  He  claims  that  it  is  especially  valuable  for  the  dinnfectioa  1 
sputa,  fecal,  or  other  discharges,  and  that  its  ooe*  to  thne-per-eai 
solution  is  free  &om  irritating  properties  and  may  be  used  tat  d 
disinfection  of  woaods,  abscesses,  etc.  Its  value  aa  an  antiseptic  h 
been  confirmed  by  Yulpius,  Michelsen,  Lemke  and  Strait,  etc.;  h 
various  surgeons  have  stated  that  it  is  m<xn  irritating  than  was  at  fc 
alleged.  Szuman  {Nowiny  Lekarskiej  June,  1891)  deolares  that  even  ti 
parta  in  a  thousand  are  irritating  to  the  bladder.  It  does  not  inja 
the  surgeon's  hands  or  his  metallic  or  rubber  instruments ;  but  celhila 
articles  are  said  to  become  friable  and  useless  under  its  acticxi.  Toi 
cologically  and  physiologically,  it  probably  is  almost  identical  wit 
creolin,  and  in  sufficient  dose  may  produce  fkll  of  temperature  ai 
general  depression,  with  nephritis. 

Ckesol  Iodide,  or  Iiosopkan,  is  a  fine  yellowish  powder,  insolab 
in  water,  but  very  soluble  in  oil,  which  has  been  especially  used  in  icn 
■Mryza  as  a  local  antiseptic,  astringent  alterative. 

CiLEsoL  Salicylate,  or  Cresaiol^  is  affirmed  by  Mr.  Nencki  (Oompi 
Stnd.,  Feb.  1889)  to  undergo  decomposition  in  the  intestines,  yiekliii 
cresol  and  salicylic  acid.  It  is  said  to  act  very  much  as  does  salol,  bi 
to  be  less  poisonous  on  account  of  the  great  insolubility  of  cresoL 

POTASSn    PBRMANOANAS— POTASSIUM    PERMAN- 
GANATE.   U.S. 

(KO,Mn,0,  —  Hn,0,Er) 

This  salt  is  prepared  by  heating  together  tea  parts  of  binoxide  0 
Bianganose  and  twelve  parts  of  potassa.  It  oeoorB  in  slender,  prismati 
crystals  of  a  dark-purple  color,  inodorous,  of  a  sweetish,  disagreeab! 
taste,  and  very  soluble  in  water,  with  which  they  form  a  solution  vai^ 
ing  ttom  a  purplish  black  to  a  beautiful  reddish  lilac,  according  to  Ui 
«trength.  When  kept  dry  and  not  exposed  to  the  atmosphere,  pe 
■tanganate  of  potassium  is  a  permanent  salt,  but  whenever  in  solutio 
il  u  brought  into  contact  with  an  oiganio  body  it  at  once  gives  up  il 
tNiTgen  to  the  latter  and  is  converted  into  potassa  and  black  oxide  0 
maitjpfi"""* 

The  disinfeotant  power  of  this  salt  is  beyond  question ;  but  at  tli 
4ait»*  tiitte  this  power  is  vexy  limited,  as  the  remedy  yields  up  its  ow 
«tsvMB  and  becomes  inert.  According  to  the  experiments  of  l>r.  Geocg 
SI-  Stembeig  {Med.  News,  Jan.  10,  1885),  as  a  germicide  the  pennu 
naate  i»  veiy  potent,  0.12  per  cent,  (one  part  in  eight  hundred  an 
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thirty-throo  parts)  kiilmg  the  micrococci  of  ptu  io  two  hours.  For 
practical  purposes,  however,  tbia  agoat  is  of  T&cy  iitlte  value  as  a  ger- 
micide, becau»e  it  is  at  once  decomposed  by  organic  matters,  and  while 
in  the  laboratory  diseasc-gcrms  may  exist  almost  isolated,  in  the  sick- 
room they  ore  mixed  with  a  Inrge  excess  of  organic  material.  Never- 
thvlcBs  the  pormanganato  affords  a  ver^*  elegant  ditiinfectanl  and  ger* 
micidal  wash  for  wonndif  uleerSj  abscessea,  etc.,  fetid  ozana^  otorrhaea, 
leucorrh<eUf  etc.  In  dilute  solution  il«  local  influence  is  stimulant  and 
beneficial.  When  employed  in  the  form  of  powder  it  oven  afffuts  living 
tissues,  acting  as  a  mild  caustic,  and,  as  such,  may  often  be  applied  with 
advantage  to  sloughing  ulcers.  Ab  a  wash,  the  strength  may  vary  ac- 
cording to  circumstAnces,  fi-om  one  to  twenty  grains  tu  the  ounce.  The 
injection  of  a  strong  solution  of  permanganate  of  potassium  in  the 
immediate  neighborhood  of  venomous  bites  is  said  to  be  very  effective, 
(For  cases,  see  Texas  Courier- Record,  vi.,  1888-89.)  The  action  of  the 
permangauate  iu  these  cases  is  that  of  a  dcvitnictive  oxidizant.  I>r. 
William  Moor  (New  York  Mtd.  Rec.,  Feb.  17,  1894)  announced  the  fact 
that  potassium  permanganate  is  an  antidote  for  Tnori>hine,  one  grain  of 
it  being  sufficient  to  almost  immediately  destroy  one  grain  of  the  alka- 
loid. It  has  also  been  claimed  that  the  permanganate  is  capable  of 
acting  upon  morphine  in  the  blood,  so  tbat  the  intravenons  or  even 
hypodermic  injection  of  it,  hours  after  the  ingestion  of  the  alkaloid, 
will  bring  immediate  relief. 

In  an  unpublished  and,  indeed,  at  present  unfinished  research  1 
have  fouftd  tbat  the  permanganate  will,  when  given  snfBcient  time, 
destroy  most,  if  not  all,  alkaloids.  With  cocaine  it  forms  an  imnvediate 
copious  precipitate.  Upon  Blrychuine  it  acts  more  slowly.  My  expo- 
rieuce  iudicatos  tbat  it  has  practical  value  in  morphine-  and  probably 
also  in  cocaiue-poisoniDg,  if  it  can  be  administered  not  too  hmg  afW 
the  ingestion  of  the  alkabid.  The  claim  that  it  is  capable  of  neutral- 
izing the  poison  in  the  bluod  is  on  the  face  of  it  extremely  improbable, 
as  it  does  not  seem  possible  that  the  permanganate  can  be  absorbed  as 
a  permanganate.  Moreover,  in  a  number  of  experiments  made  upon  tho 
lower  animals  with  morphine,  f  have  found  that  the  hypodermic  injoo- 
tion  of  the  permanganate  does  no  good  whatever  in  morphine- poison- 
ing; indeed,  the  local  effect  of  the  permanganate,  when  used  &eely, 
has  invariably  hastened  the  death  of  the  animal. 

CHLOBUM— CHLORINB. 

Chlorine  gas  is  officinal  only  in  tho  form  of  the  Aqua  Otlorij  whioh 
Is  prepared  by  boating  together  black  oxide  of  manganese  and  hy- 
drochloric acid,  and  allowing  the  cblorine  which  is  generatod  to  paaa 
through  water  until  the  latter  is  saturated.  Chlorine  Water  is  a  groen- 
ieb-yollow  liquid,  of  a  very  sharp  tasto,  and  having  a  strong  odor  of 
chlorine.  When  it  is  desired  to  liberate  chlorine  in  the  air  of  a  room, 
etghtoon  parts  of  finely-ground  commoo  salt  with  fifteen  parte  of  finely- 
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powdered  black  oxide  of  numganeee  should  be  introdaoed  into  a  taA\ 
then  there  should  be  added  forty-five  parts  of  ooDOamtzmtod  su^nie 
acid  and  twenty-ono  of  water,  previooaly  mixed  and  am^etdy  add; 
and,  lastly,  the  flask  is  to  be  well  shaken.  When  the  erolntkm  of  pi 
ceases,  it  may  be  renewed  by  placing  die  flask  in  mnn  vater.*  ma 
chlorine  la  brought  into  contact  with  organio  snbetanoes  and  maiil»^ 
it  unites  with  the  hydrogen  of  the  water  and  liberates  nascent  oxypn, 
which  rapidly  oxidizes  and  destroys  the  oiganio  oompoond.  Wbit 
chlorine  comes  in  contact  with  sulphuretted  bjdzogra,  it  ramorw  iM 
hydrogen  and  thereby  destroys  it. 

The  germicidal  influence  of  chlorine  is  very  great.  Fisdiar  smI 
Proskaner  found  that  dried  anthrax  spores  maintained  their  intcgri^ 
for  one  hour  when  exposed  to  the  action  of  a  dry  chlorine  atmonbof 
containing  44.7  parts  of  chlorine  in  100.  When  the  air  and  the  epom 
were  moist,  one  hour's  exposure  to  an  atmosphere  containing  four  per 
cent  of  chlorine  produced  complete  disinfection.  If  the  exposurv  vm 
oontiunod  for  three  hours,  one  per  cent,  of  chlorine  was  an  eiBdent 
germicide ;  and  if  the  spores  were  exposed  for  twenty-four  hoars,  tbc 
effective  proportion  of  chlorine  could  be  still  fkirther  reduced.  In  Dr. 
Sternberg's  experiments  (£«p.  Nat.  Bd.  of  Hiealthf  1880),  six  boon' 
exposure  of  vaccine  lymph  dried  upon  ivory  points  to  an  atmosphen 
oontuning  one  part  of  chlorine  in  two  hundred  was  soffioient  to  d»> 
etroy  the  infective  property  of  the  lymph,  while  the  bacteria  of  putrid 
nrino  were  destroyed  after  six  hours*  exposure  to  an  atmosphere  eon- 
taining  one  part  of  chlorine  in  four  hundred.  Dr.  Klein  also  fooai 
(Report  of  the  Local  Chveming  Boards  vol  xiii.,  1883  and  1884,  Soppls- 
ment)  that  after  the  compartment  of  a  stable  in  which  pigs  bad  died 
of  swine-plagoe  had  been  thoroughly  ftunigated  fbr  six  hours  with 
chlorine,  healthy  animals  could  be  pUced  thernn  with  safety. 

The  result  of  all  our  knowledge  upon  the  subject  of  the  diainfectsnt 
properties  of  chioriiUy  iodine^  and  bromine  is  summed  up  by  Dr.  Gea  B. 
Boh^  (Med.  News^  xlvi.  89)  as  follows : 

1.  Chlorine  is  an  efficient  disinfectant  when  present  in  the  pn^r 
tion  of  one  part  in  one  hundred,  provided  the  air  and  the  objects  to 
be  disinfected  are  in  a  moist  state  and  the  exposure  oontinnes  for  up- 
wards of  an  hour. 

2.  Chlorine,  when  used  in  sufficient  concentration  to  act  as  a  tmit- 
worthy  disinfectant,  injures  colored  fobrios  and  wearing-appareL 

3.  Bromine  is  an  efficient  disinfectant  in  the  proportion  of  one  part 
in  five  hundred,  provided  the  air  be  in  a  moist  state  and  the  exposure 
continues  for  upwards  of  three  hours. 

4.  Iodine,  in  solution,  is  an  efficient  disinfectant  in  the  proportioa 
of  one  part  in  five  hundred,  the  exposure  continuing  for  two  hours. 

*  lorpirod  in  raOoieat  amoDDt,  ahlorioe  gu  prodaoM,  both  in  Bi»b  «ad  la  tb«  low  t^ 
mats,  narcctiim,  and  flnallj  death  from  parmljiii  of  the  rocpiratory  ooatrM  (eonanit  Artk./. 
Ocper.  Path.  m.  Pkarm.,  xiii.). 
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6.  The  use  of  chlorine,  and  in  a  greater  degree  of  bromine,  roquim 
considenible  experience  in  munagemcnt:  when  carcluesly  Landlcd  they 
may  cauae  inconvenient  or  oven  dangerous  symplonia  in  pcr8on»  using 
them ;  hence  they  are  not  suitable  as  disinfectantd  for  popular  use. 

Internally,  chlorine  water  has  beon  used  in  various  diseases,  e^ 
pecially  in  malignaul  typhus,  but  at  present  is  raruly  if  ever  so  era- 
ployed.  It  is  stated  to  be  stimulant  and  tonic  to  the  stomach,  and  is 
thought  by  some  to  have  an  especial  influence  upon  Iho  liver.  It  has 
been  employed  in  chronic  hepatic  affections ;  the  dose  is  half  a  fluidrachm 
to  two  fluidracbms  in  three  or  four  lluidounces  of  water.  Chlorine 
wator  is  a  poworf\jl  irritant,  capHble  of  producing  severe  inQammation 
of  the  skin  or  toxio  gastTo-evieritis.  Properly  diluted,  it  forms  an  ex- 
cellent etiroulaat,  disinfectant,  detergent  wash  for  foul  ulcers,  and  may 
also  bo  used  as  a  gargle  in  malignant  sore  throat. 


Calx  Chlorata — Chlorinated  Lime.  U.S. — In  ordinary  life  chlorine 
is  chiefly  used  aa  a  disinfectant  in  the  form  of  a  grayish-white  sulwtance 
OOCXUTing  in  powder  or  friable  lumps,  having  a  hot,  acrid,  astringent 
tasto,  and  an  odor  resembling  that  of  chlorine.  It  is  made  by  the 
action  of  chlorine  apon  hydrate  of  calcium,  or  slaked  lime,  and  should 
contain  at  least  twenty-five  per  cent,  of  chlorine.  It  probably  varioa 
in  ita  chemical  constitution,  but,  acconiling  to  the  most  racent  views, 
is  chiefly  composed  of  the  h}*porhlori(e  and  the  chloride  of  calcium. 
"When  exposed  to  the  air  it  slowly  evolves  hypochlorous  acid,  which, 
being  an  unstable  compound,  undergoes  spontaneous  docompositioQ, 
and  finally  sets  fVoo  fourteen-flfteenths  of  it^  chlorine.  When  an  acid 
is  added  to  chlorinated  lime,  the  chlorine  gas  is  rapidly  evolved.  If  a 
specimen  of  b leach ing-powd or  be  very  moist,  it  generally  contains  ao 
over-proportion  of  the  deliquescent  chloride  of  calcium,  and  is  corre- 
spondingly unable  to  liberate  chlorine. 

The  experiment*  of  Dr.  J.  R.  Duggan  {Med.  News,  xlvi.  147)  indi- 
cate that  the  hypochlorites  are  among  the  very  beat  of  our  practical 
disinfectants.  He  found  that  0.25  of  one  per  cenL  (one  part  to  four 
hundred)  of  chlorine  aa  hjrpochlorite  is  an  effective  germicide  oven 
when  allowed  to  act  for  only  two  minutes;  while  0.06  of  one  per  cent, 
(six  parts  to  ten  thousand)  will  kill  the  spores  of  B.  anthracia  and  B. 
subtilis  in  two  hours. 

Bleaching-powder  usually  contains  from  twenty-five  to  forty  per 
cent,  of  available  chlorine.  For  most  purposes,  a  solution  containing  one 
part  of  this  preparation  to  one  hundred  parta  of  water  is  strong  enou^, 
fbr  this  will  contain  from  0.25  to  0.40  of  one  per  cent,  of  chlorine  aa 
hypochlorite.  As  is  stated  above,  the  smaller  of  these  quantities  is 
Bufflcient  to  destroy  spores  almost  instantly.  There  aro  very  fow  pur- 
poses to  which  disinfectants  are  applied  that  aro  not  falfiUed  by  this 
eolation  of  one  to  one  hundred  of  bleaching-powder.    It  ia  not  dangOF' 
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oasly  poisonons,  U  said  not  to  injure  clothing,  bedding,*  etik,  ud  ii 
very  cheap,  since  bleaching-powder  is  irorth  only  aboat  five  ooutofa 
pound.f  FoT  tht  destruction  of  diaease-<ferm3  in  «n ne, /oeaZ  diariarf* 
sputum,  etc.,  a  saturated  solution  of  bleaching-powder  appear*  to  6e  a  d 
respects  the  best  disinfectant  knovm :  for  the  purification  of  eestpeoiSjUaai 
or  similar  receptacles,  or  of  masses  of  infected  fUth,  the  cklmnaUd  In 
stands  at  the  head  of  known  germiddes.X 

•  Thii  lUtaiMmt  Momi  to  m*  doabtAd. 

t  To  fix  the  vtlttt  of  solntioiu  of  th*  hTpoohloilta^  tb*  fUlowlag  miCbod  ii^  aMotAfl 
Dnggui,  ■uffioiflntl'TMeamtoforoTdiiuuypiirpoMi.  A  rtiidTd  ■olotlow  of  yulMii—  wdl 
in»7  b«  mftd*  hy  dilaUng  mtsd  puts  of  Fowlar^  wdttian  with  on*  mad  •  half  parti  ef  nM 
Tbia  oomapoodi  to  »  one-half-per-oant,  nlatlon  of  ftvsUabl*  ohlorUi*.  To  sp^  lb*  WfiAti 
a  StT«a  Tolnmo  of  tho  hTpoebloriU  toItitlDn  li  mounrad  out,  and  tha  aiMsito  ■olatka  tdk 
In  imall  qouitltiM.  Botirsaa  eaoh  addition  the  mtztnro  la  wall  atlrrod,  asd  a  dnp  taktaa 
on  a  glaM  rod  and  tcatad  oa  a  atrip  of  papar  ■atoratod  with  iodlda  of  potaHtam  tad  ibn 
parte  and  dried.  As  long  aa  auj  hTpoohlorite  la  praaoat,  tha  blna  iodide  of  rtarcb  if  Ibmd 
but  when  It  baa  all  bera  niad  op  in  oonTerting  tha  ananita  into  an  aneaiat^  the  p^iwvi 
nmain  oolorleu.  Aa  eaofa  rolame  of  the  potaatlom  araenita  aolatlon  raqtdfed  for  tbw  Mm 
sponda  to  one-half  per  oenL  of  arallable  eblorine^  the  oalealatlon  ia  rtrj  ainple :  a^^  if  m 
Tolnme  of  the  bypooblorite  aolnUon  —  4.9  rolomea  of  the  aiaafUt*  aolittlOB,  the  aiaiaaC  ■ 
aTailable  oblorine  praaeat  wonld  ooiTaapond  to  U  per  east.  Siasa  tha  proparatkaa  aav  i 
the  market  rary  ao  moeh  In  the  amoani  of  ehlorine  tbe;  eoBtain,  thia  teat  aboald  at«^ ) 
Bsad  to  determine  thalr  ralne  and  tha  amount  of  dilation  reqnirad. 

X  There  are  not  many  affaire  In  life  in  whieb  the  pablio  have  been  so  saperabssduil 
fleeced  aa  in  tbe  matter  of  ^Infection.  A  moit  extrabrdinai^  part  of  this  sviadHaf  ia  tl 
«aaa  with  wbleh  dlatingnlshed  membara  of  tlie  medical  prorosalon  hara  (ivea  eertifcet«  i 
effloieao7  and  valna  to  oomparattTelr  inert  and  eztraordinarilj  axprniaira  propriatsi;  eei 
pounds.  Oddlj  enongh,  the  eat  that  baa  drawn  tbe  ehestnBta  oat  of  tha  flra  fbr  aniioe 
manuraotaren  baa  not  aron  had  tbe  aeuae  to  small  the  odor  of  Its  own  paws  when  bainli 
There  li  no  propriwtarjf  duinfttamt  whose  raloe  eorrespoada  with  ita  oalling  prica.  Ae  ft 
lowing  tablea,  taken  from  an  artlele  by  Dr.  A.  W.  Hariaa,  of  CUango^  war*  aompiled  aaa 
yeare  sinoe,  but  are  probably  still  oorraat :  of  oonrae^  in  tham  en*  anit  ia  oaod  tbiaeghaa 
Tbe  ooat  rcpreseata  tbe  same  gennioldal  power  thronghont. 


Name.  raUOosL 

Corroatre  aablimata $0.00^ 

Chlorine 01^ 

Copper  sulphate 01^ 

Heroutj  bloiodide .02} 

Mineral  aolds 03| 

Bromine 08 

Ammonia  gaa 13} 

Chloroform 14} 

Chromia  acid .15 

Potaaaiom  chlorate IS} 

8ilrer  iodide 30 

Piorieaoid S0| 

Iodine .21f 

Bilrer  nitrate 22} 

Potassium  permanganate 30} 

Carbolic  acid 34} 

Bensoic  acid 56 

Saliejlio  acid 59 

Osmio  acid ^•''^A 

Thymic  acid 4.80 

Anhydrous  pmisic  aoid 11.00 


Hamck  Tan  da 

Corroeire  aablimata l>.Wt 

Little's  aoL  phenyl 1I.M 

Fifty  per  oeat.  ohior.  bIqc,  Sqnibb's  KM 
Feaebtwangar'a  disinfaetant  .  .  .  SiM 
Pb£nol    Bodlqna    (Hanca   Bros.   A 

White) 51.M 

Piatt's  ehloridaa MM 

Oirondin 80.H 

WUliamsoo'a  aanitary  flnid  ....     U.N 

Bromo-ehloralom ^.M 

Blackman'a  diaiofeetant M.H 

Sqaibb's  solntlon   Impnra  eaiholie 

add UiM 

BuTOhardt'a  diainfeetant 181M 

Phenol  sodlqae^  Freoeh 2U.IH 

LUterine 4U.H 
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LiQDOB  Soda  CaLottAT*,  U".S. —  Solution  of  Chiorituited  Soda^  or 
Labarraque's  Solution,  is  an  officinal  propnration  made  l>y  tritaratiDg 
clilorinatcd  lirao  with  a  solution  of  tlie  carbonate  of  eodinm.  It  la  a 
gfreenififa-yellow  liquid,  having  a  sligbt  odor  of  chlorine  and  n  sharp 
saline  taste.  It  contains,  among  other  eubstancos,  hypochlorite  of 
sodium,  and  possesses  the  thornpoutio  and  diainfeotant  prupurtioa  ot 
the  chlorinated  compound.  Owing  to  its  liquid  form,  its  comparative 
A'vedom  fVom  odor,  and  its  depositing  chloride  of  Hodiura  on  evapora- 
tion, it  is  the  most  elegant  of  all  the  chlorine  preparations  for  use  in 
the  sickroom.  Properly  diluted,  Labarraque'a  solution  may  bo  em- 
ployed for  all  the  therapeutic  purposes  that  chlorine  water  is  used  for. 
The  dose  is  half  a  fluidrachm  to  two  fluidrsL-hmit,  iu  half  a  tumblurAtl 
to  a  tumblerf\il  of  water, 

AOIDUM  BORICUM— BORIC  ACID.    U.S. 

SoDii  Doras,  U.S. — Borax. — Boric  (or  Boracie)  acid  crt'sUiUizcs  Id 
white  translucent  scales,  soluble  in  about  thirty  partji  of  cold  water, 
much  more  soluble  in  boiling  water,  which  on  cooling  precipitates  all 
bnt  about  twenty-throo  grains  to  the  fluidonnco.  Hot  glycerin  dissolros 
and  holds  upon  cooling  ae  much  as  three  drachms  to  the  Quidounce. 
Borax  occura  in  white,  flattened,  priamatio  cryBtals,  soluble  in  twolvo 
times  their  weight  of  cold  water. 

The  action  of  boraoic  acid  and  its  salts  upon  the  animal  system  is  a 
very  feeble  one.  In  experiments  made  by  Dr.  E.  T.  Stewart  and  ray- 
self,  enormons  dones  were  required  to  affect  the  frog ;  thoy  depressed 
the  spinal  centres  and  produced  progrewivo  loss  of  voluntary  and  reflex 
activity  without  affecting  nerve  or  muscle.*  A  saturated  solution  of  the 
quadroborate  of  sodium  brought  in  direct  contact  with  tbo  heart  exer- 
owed  a  very  feeble  depressant  influence,  and  when  injected  in  suffi- 
cient amount  into  the  jugular  vein  of  the  mammal  lowered  tbo  arteri&l 
profunire.  Cyon  (^Hoffmann,  und  Schwalbe's  Jnhresb.,  1879,  301)  found 
that  daily  dowe  of  throe  drachma  of  borax  increase  the  appetite  and 
digestion  in  dogs  without  causing  other  effect,  unless  it  be  gain  in 
weight.  Although  large  amounts  of  boracio  acid  may  be  taken  with 
impunity,  yet  a  number  of  cases  of  poisoning  are  on  record.  The 
symptoms  have  varied  somewhat,  but  in  most  if  not  all  the  cases  there 
have  been  great  dopression  of  spirits,  fall  of  bodily  temperature,  a  very 
feeble  pulse, — rapid  or  slow,— and  an  erythematouH  eruption  accompa- 
nied with  much  swelling  of  the  parts,  and  esptKrially  affecting  the  lower 
extremities  and  followed  by  exfoliation  ;  nausea,  violent  vomiting,  and 
^      ■-  ■  ■  ■■— ^1 

*  A  rery  oitriou  effoet  U  said  [bj  ProfvMor  S«hiff,  A*v.  Sttd.  dt  Suint  Itom.,  18S1,  tM) 
to  ba  pro4ae*d  b^  Uia  lowl  kpplloatUn  of  bonds  mM  t4  nervw :  Ihs  p&rt  alfa«t«d  U  alBnnad 
ta  laaa  Ita  jtowmr  of  rigioAtiDg  bnt  not  of  trnttmittlog  Impoliw,  M  tbkt  If  tho  g»1vBtiio  cur- 
rent b«  «ppliiy|  to  Iho  p<ut  uf  the  nerva  irbicli  bu  bMB  upOMd  to  tb«  drug  no  nUMaUr 
oantTMtioiti  nralt,  but  if  tfaa  p«)H  b«  p)H«l  kboT*  tUi  put  (ba  dUUl  mtiMlH  rMpoad  »t 
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btOGOugh  have  been  present  in  Bome  cases ;  ecch  jmosM  1iaT»  Wa 
noted ;  the  mind  usually  remaina  clear  until  late  in  the  pcnaoning,  Wi 
death  has  been  preceded  hy  coma,  with  distorbanoea  of  the  reii|nntioi 
and  involuntaiy  dischargee.  Gases :  Dr.  G}eot;ge  T.  Weloh  [Nem  Im. 
Med.  Jiec.,  zzziv.,  1888),  two  ounces  of  boracio  acid  in  the  vagina,— n 
oorery ;  Mododewkow  {St.  Louis  Clin.  Rec,  1881),  death  from  waahi^ 
out  internal  cavities  with  five-per<cent  solntion;  H<^ner  (JSdmi^ 
Jahrh.,  ccii.,  238),  death  from  washing  the  stomach  with  twi>«nd-a-hat 
per-cent.  solution  (see  also  Med.  News,  zl.,  704).*  Dr.  6.  LemoiD 
reports  (BuU.  Gen.  Therap.,  May,  1892)  a  blnish-g:ray  line,  like  that  o 
lead-poisoning,  as  present  upon  the  gums  in  cases  of  epilepsy  in  whid 
borax  had  been  given  very  freely  and  continaoosly. 

Boracio  acid  is  rapidly  eliminated  with  the  urine,  and  also  escapes  i 
the  perspiration,  saliva,  and  fieces  (Dr.  Johnson,  Therap.  Gaz^  iii.,  llf 
Acoording  to  Max  Grttber  (Hoffmann  u.  Schwalbe,  1879),  it  increases  th 
elimination  of  urea  as  well  as  the  flow  in  the  urine.  Johnson  alsottate 
that  it  is  diuretic,  and  Jacob  Plaut  (  Wurzhurg  Thesis,  1889)  has  show: 
that  it  may  produce  acute  parenchymatous  nephritis. 

In  1874,  Dumas  and  Sehnatales  announced  that  borax  is  poisoiuN 
to  the  lower  forms  of  life  (PAann.  Joum.,  April,  1874) ;  in  Bnchdx 
experiments,  0.75  per  cent,  of  boracic  acid  was  found  sofflcient  to  pn 
Tent  the  development  of  bacteria  (AtcK  f.  Sxper.  Path.  m.  PAjni.,  Bi 
iv.).  In  the  experiments  of  Dr.  Walb  (Centralbl.  f,  Klin.  Med^  IBS. 
iiL  D29),  a  two-per-cent.  solution  of  borax  distinctly  checked  the  patv 
faction  of  solution  of  fibrin ;  a  five-per-cent.  solation  kept  the  solntio 
fi'esh  for  nineteen  days.  Fresh  muscle-fibres  from  oxen  were  kc] 
trestk  many  days  by  a  one-per-oent.  solution.  In  the  elaborate  ezpei 
ments  of  Dr.  Sternberg  it  was  found  that  boracio  acid  and  the  bib 
rate  of  sodium  are  inefficient  as  germ-destroyera,  bat  have  conside 
able  antiseptic  power  (Amer.  Joum.  Med.  Set.,  Ixxxiv.,  321).  Thc^ 
experiments  of  Sternberg  receive  corroboration  by  Dr.  E.  Andrew 
(Chicago  Med.  Exam.^  Iviii.,  1889),  and  it  would  appear,  therefon 
that  boracic  acid  is  a  feeble  antiseptic  The  acid  has  been  used  t 
a  considerable  extent  in  antiseptic  surgery,  and  it  is  affirmed  to  b 
free  from  irritating  properties,  and  of  great  practical  value  in  th 
treatment  of  fresh  wounds,  foul  ulcers,  abscesses,  old  bums,  etc.  (see  e«p4 
oially  Dr.  JL  Greene,  Boston  Med.  and  Surg.  Joum.,  ciiL  209)  A  lit 
may  be  made  by  saturating  ordinary  patent  lint  with  a  saturated  boi 
ing  solution  of  boracic  acid  ;  wounds  dressed  in  a  dry  manner  with  thi 
are  stated  to  heal  as  rapidly  as  when  a  complicated  antisepsis  is  en 
ployed.  Dr.  Greene  prepares  an  ointment  by  melting  one  part  each  o 
spermaceti  and  white  wax  witli  six  parts  of  vaseline,  and  aidding,  whll 
hot,  two  to  four  parts  of  a  saturated  glycerite  of  boracio  acid.    In  tb 

*  There  is  no  reuon  for  believing  that  boria  teid  had  MtTthing  to  do  with  th«  fjmptoi 
Id  the  case  of  alleged  poiBoning  reported  in  Med.  Newt,  zlili.  p.  199. 


form  of  lotion,  the  remedy  has  been  used  with  great  advunlage  in 
phteymonous  erysipelas  (see  Lancet,  Itfay,  1873 ;  May,  lS7<i ;  ulao  Pro- 
feasor  F.  L.  Lobovicz,  Got.  Hebdom,  de  Med.,  1834,  xxi.  624).  There 
can  be  no  doubt  of  the  value  of  borac'ic  acid  and  borax  as  a  local  appli- 
cation in  aphthora  uieeration,  diphtheria^  and  other  injlammations  of  the 
mouthj  in  which  crystals  of  the  »o<liiim  Rait  may  ho  allowed  slowly  to 
dinolve  in  the  mouth  ;  whether,  as  Affirmed  by  Dr.  William  Greene  and 
by  Dr.  P.  P.  Atkinson  (Lorui.  Practitioner,  xxiv.  254),  boracic  acid  i« 
oseAi]  in  septiccemiOy  puerperal  fever,  erysiptUUs  etc.,  is  more  problem- 
atical.* Borax  has  been  osod  in  epilepsy  with  asserted  good  rcHulls, 
eapocialiy  by  Dr.  C.  F.  Folsom  (Boston  Med.  and  Surg.  Joum.,  Feb.  18, 
1886).  He  gives  ten  to  fiflcon  graina  tbreo  times  a  day.  1  have  tried 
it  in  a  nnmber  of  cases,  the  only  result  boing  marked  gostro-intestinal 
irritatioa,  The  statement  of  Profesmr  IloM)uthal  {AUgem.  Wien.  Med. 
"Wochcns.,  Jan.  1884)  that  boracic  acid  in  efficient  in  ammoniacal  urine 
and  cystitis,  acidifying  the  urine  and  checking  the  fermentation,  has 
been  confirmed  (see  Lancet,  1S84,  ii.  133).  In  the  cystitis  of  spinal 
diaeases  I  have  secured  great  relief  by  washing  out  the  bladder  with  a 
few  ounces  of  a  saturated  solution  of  boracic  acid  after  the  use  of  the 
catheter.  The  acid  may  be  given  in  doses  of  ten  grains  three  to  six 
times  a  day ;  the  salt,  twenty  grains  to  a  drachm  :  in  each  ca»e  admin- 
istered in  diluted  watery  solution.  Aa  a  disinfectant  and  soothing 
eye-wa&h  its  solution  is  much  used  by  oculists  in  conjunctivitis.  The 
strength  may  vary  from  6ve  grains  to  the  ounce  up  to  saturation.  M. 
A.  Dujardin  {Union  Med.  du  J^ord-Eat,  Nov.  1891)  status  that  borax  is 
incompatible  with  the  alkaloid. 

ACIDUM  SULPHUBOSUM-SULPHUBOUS  ACID.    U.S. 

A  somewhat  elalmrate  study  of  the  action  of  the  sulphites  upon 
vertebrata  has  been  made  by  Dr.  Pfeiffer  (Sajous  Annual,  v.,  1891),  who 
find8  that  they  are  poisonous  when  in  very  large  doses,  but  that  the 
rapidity  with  which  they  are  oxidized  into  the  sulphate  frequently 
brings  about  sudden  recovery  in  the  deepest  condition  of  poisoning. 
In  sofBoient  amount  they  are  aaid  to  paralyte  the  blood-vessels,  the 
heart,  and  the  respiratory  apparatus. 

Sulphurous  acid  and  its  salts  are  most  efHoiont  in  doetroying  the  low 
forms  of  life  which  are  connected  with  pntrcfaction  and  fermentation, 
and  for  this  reason  are  excellent  preservatives  of  organic  matters ;  they 
are  also  among  the  oldest  of  dieinfeciants,  having  been  used  as  long 
ago  as  1771 ;  but  recent  experimental  evidence  seems  to  indicate  that 
they  have  not  the  great  superiority  which  has  been  attributed  to  them. 


•  X.  C70B  eonimsnili  rwry  hlgjblj  the  qm  of  borax  Id  d^Uj  dovu  of  eigbljr  to  Blset^ 
grmiaa  »»  %  prop  by  tao  tic  ■gsinat  eMrm,  knd  bfllnai  that  during  ibl  cplclemlo  lo  lUlj  during 
16S4-d&  noo*  of  tb«  vill&iten  eni[ilujD(I  in  the  borai-warka  war*  klTei^teil,  tiblls  In  k  riII«go 
la  oloM  prDzimK;  ane-tbird  of  tb*  lobftblUatJ  died.  Hs  b«IU*M  tbtt  tho  drug  klUi  lh« 
gcciDt  ia  lh«  •llincDtuy  euial  [ComftU-ttamd.  Atad.  So*.,  lolz.  149). 
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According  to  the  oxperimente  of  Sternberg,  one  volume  of  Bnlpbi 
acid  gas  in  one  hundred  volumes  of  air  is  sofflcient  to  diunfeet  diy 
vaccine  matter.  As  these  experimenta  are  ia  accord  with  older  ofaea>- 
vations,  they  may  be  considered  as  ooireot. 

According  to  Wemits,  the  action  of  pepsine,  of  ptyaline,  of  inrv 
tine,  and  of  diastase  is  prevented  by  the  preseaoe  of  an  aqueous  sokitiat 
of  SO,  of  1 :  1317  to  1 :  8600  (by  weight) ;  while  the  action  of  mynns 
and  of  emulsine  is  neutralized  by  1 :  21,000.  Weraiti  fhrther  mji 
that  strips  of  woollen  or  cotton  goods  aatnzated  with  patreftetiTt 
matter  are  disinfected  by  exposure  of  from  four  to  nx  hours  to  n 
atmosphere  containing  four  per  cent,  of  aalphnrons  acid  gas.  Us 
very  elaborate  experiments  of  Koch,  of  WoUThflgel,  and  of  Stenib«{ 
have  shown,  however,  that  when  the  infbotiona  material  contains 
spores  sulphur  dioxide  is  of  very  little  value.  Wolffhtlgel  conchidM 
that  it  should  be  abandoned  as  a  disinfectant :  nevertheless,  ts  prob- 
ably but  few  of  the  contagions  are  in  the  condition  of  spores,  it  ii 
likely  that  sulphurous  acid,  when  sufficiently  concentrated,  is  an  eff» 
tive  disinfectant,  if  applied  for  a  sufficient  length  of  time.  It  hss  beea 
proved  by  the  experiments-  of  Sternberg  that  the  gas  acts  mvA 
more  fVeely  and  powerftilly  when  the  air  is  loaded  with  moistiuSb 
Fumigation  of  an  apartment  with  sulphurous  acid  gas  should  nerer 
be  allowed  -to  take  the  place  of  cleanliness  and  thorough  diBinfoctioo 
of  the  walls  and  of  all  articles  of  furniture.  Whether  after  all  this  is 
done  the  fumigation  doos  any  good — whether  in  practico  it  is  of  any 
real  value — ^remains  doubtfUl.  It  is  perfectly  sure  that  it  is  of  no  ser- 
vice unless  the  air  of  the  room  be  made  to  contain  at  least  five  volnmos 
per  thousand  of  tho  gas,  and  this  for  a  period  of  fVom  four  to  six  hotui. 
The  following  method  is  the  one  generally  employed. 

Take  a  large  iron  pot  or  caldron,  put  in  it  a  little  stand,  such  as  tho 
cheap  tripod  used  by  chemists,  place  on  this  an  iron  plate  containiog 
flowers  of  sulphur  thoroughly  wet  with  alcohol  or  (probably  better 
still)  with  turpentine;  underneath  the  plate  sot  a  tin  alcohol  lamp; 
then  put  the  whole  on  bricks  in  the  middle  of  the  room.  Li^t  tb« 
lamp  underneath  the  dish,  and  if  the  sulphur  doea  not  take  fire  pi^ 
vioualy,  when  it  begins  actively  to  melt,  ignite  it.  Leave  tho  room 
at  onco,  closing  the  door.  Tho  room  must  be  as  tight  as  posaiblo,  iht 
chimnoy-places,  ventilators,  windows,  and  doors  of  exit  being  dosed, 
while  all  tho  drawers  of  f\imiture  and  the  doors  of  cloeets  should  be 
widely  opened. 

Sulphurous  acid  may  be  used  in  a  saturated  solution  for  tho  purposo 
of  destroying  disease-germs  in  the  excretions  of  the  sick :  *  its  action 

*  For  ft  Terj  InterMttng  Moonnt,  bj  Dr.  J  ^jalMla,  cf  tlia  ttrMigltBK  of  a  mAltpitt 
qtldemio  In  Iceland,  im  Britiak  iftdieatJoumitt,  1871,  ToU  IL  p.  S19.  I  e*aaot  Mp  W 
llerliig  that  the  ttrlct  isolation  and  qoarantintng  of  the  rick  bad  &r  mora  to  do  with  tinftfa| 
th«  ipread  of  the  dlieaw  ttua  had  th«  lalphnrou  Mid  •mplojwL 
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upon  vegetable  colors  of  course  completely  unfits  it  for  many  uses. 
Ilie  sulphites  and  the  bisulphites  are  largely  employed  to  arrest  or 
control  fermentation  in  various  processes  in  the  arts. 

NAPHTAIilNUM— NAPHTAIilN.  U.S. 
Naphtalin  is  a  hydrocarbon  obtained  b}'^  the  fractional  distillation 
of  coal-tar,  or  sometimes  by  the  dry  distillation  of  organic  bodies.  It 
is  a  white,  shining,  crystalline  substance,  fusible  at  176°  F.,  insoluble  in 
water,  but  soluble  in  alcohol,  chloroform,  and  ether.  It  is  poisonous  to 
the  lower  forms  of  life,  and  under  the  name  of  tar  camphor  it  has 
largely  supplanted  true  camphor  as  a  means  of  preventing  the  deposi- 
tion by  moths  of  eggs  in  woollen  clothing,  and  the  destruction  by 
insects  in  natural  history  museums,  etc.  In  internal  medicine  it  was 
eomo  years  ago  brought  forward  by  Bupasquier  as  an  expectorant  es- 
pecially valuable  in  chronic  bronchitis  accompanied  with  a  targe  amount 
of  secretion.  It  has  also  been  used  with  asserted  excellent  results  as 
a  tanicide,  and  as  a  vermifuge  in  cases  of  seat-worms,  when  it  should  be 
given  by  injection,  from  fifteen  grains  to  half  a  drachm  in  two  to  three 
ounces  of  olive  oil.  First  employed  by  Professor  Rossbach,  of  Jena,  in 
intestinal  catarrh,  it  has  been  largely  given  in  all  forms  of  intestinal  in- 
fiammation  and  in  typhoid  feoer.  It  has  also  been  used  externally  as 
an  antiseptic  dressing,  and  as  a  local  application  in  various  skin-dis- 
eases. It  has  certainly  proved  effective  in  many  cases,  but  has  been 
supplanted  by  naphtol,  which  is  similar  to  it  in  action  and  probably 
more  effective.  The  ordinary  dose  is  from  two  to  eight  grains,  but  as 
much  as  eighty  grains  per  day  are  said  to  have  been  given  with  good 
results.     It  is  best  administered  as  a  powder  in  capsules. 

NAPHTOI/-NAPHTOL.  U.S.    (BETA-NAPHTOL.) 

Naphtol  is  a  phenol  which  is  present  in  small  quantities  in  coal-tar, 
but  is  usually  prepared  artificially  by  heating  naphtalin  with  sulphuric 
acid  and  fusing  the  resulting  naphtalin-sulphonic  acids  with  alkaline 
hydrates.  There  are  two  naphtols,  alpha  and  beta,  of  which  beta- 
naphto)  is  official.  It  occurs  as  colorless  or  pale-buff  crystalline  1am- 
inie,  or  as  a  white  or  yellowish-wliite  crystalline  powder,  of  a  pungent 
but  not  persistent  taste,  and  a  faint  odor  suggesting  carbolic  acid.  It 
is  permanent  in  the  air,  very  slightly  soluble  in  water,  T»ery  freely  solu- 
ble in  alcohol. 

Therapeutics. — The  antiseptic  and  physiological  properties  of  beta- 
naphtol  were  first  studied  by  Bouchard  and  Masimovitch,  who  found 
that  the  strength  of  one  to  three  thousand  was  sufficient  to  arrest  com- 
pletely the  development  of  some  pathogenetic  germs  in  the  agar  tube, 
and  greatly  to  retard  the  growth  of  the  bacillus  of  typhoid  fever 
and  of  tuberculosis;  and  that  the  dose  of  about  three  grains  per 
quart  (0.20  Gm.  per  litre)  was  enough  to  entirely  stop  the  process  of 
pub*efaction  when  in  fUll  development.     In  a  carefiil  series  of  experi- 
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ments  it  was  found  that  mercuric  iodide  ia  eix  times  more  antiseptiB 
than  bcta-naphtol,  but  that  carbolic  acid  is  five  times  less  antiwptit 
and  creosote  four  tiraea  less  aatiecptic.  The  toxic  dose  of  beta-iui|iltu4 
was  found  to  bo  3.8  per  kilo  of  the  animal,  making  it  two  hundred  and 
fifty-three  times  lees  poisonous  than  mercuric  iodide.  At  this  ntc  tbe 
poisonous  dose  for  an  ordinary  man  would  be  between  three  and  fovr 
thousand  grains.  In  the  animals  killed  by  it,  death  took  place  thrcuik 
an  arrest  of  respiration,  the  heart  retaining  its  activity.  As  a  pnctial 
remedy,  beto-naphtol  was  first  used  in  1881  by  Professor  Kaposi,  of 
Vienna,  who  found  that  in  the  dose  of  one  gramme  per  litre  it  disinferu 
and  deodorizes  urine  and  fecal  discbarges,  and  that  applied  to  iIm 
mucous  membranes  it  causes  at  first  a  burning  sensaiion  aadaloai 
irritation,  which  disappears  very  rapidly.  In  solution  either  in  oil  or 
in  alcohol  it  was  much  more  irritating  to  the  skin,  one  part  lo  one  hoD- 
dred  distinctly  affecting  eczematous  eruptions,  and  one  to  one  aihl  i  h»lf 
parts  per  hundred  being  suflScient  to  provoke  urticaria  on  a  healthy 
skin.  In  the  form  of  soup,  containing  two  parts  per  hundred,  Kaposi 
found  it  useful  in  prurigo,  ichthyosis,  herpes,  and  favus,  obtaining  in  many 
cases  the  best  results  by  alternating  this  soap  with  a  sulphur  map.  aoJ 
avoiding  in  this  way  a  cumulation  in  the  system  which  he  belierod  ws* 
possible  by  the  absorption  of  the  drug.  The  practice  of  KapOi'i  w»* 
followed  by  numerous  dermatologists  with  success,  and  led  to  tbe  ^^ 
of  the  remedy  locally  in  inflammation  of  the  mucous  membranes,  »ach 
as  conjunctivitis,  chronic  laryngitis,  otitis,  etc. 

Professor  Bouchard  appears  to  have  been  the  first  to  use  the  dni« 
internally,  first,  to  disinfect  pathological  cavities ;  secondly,  for  intes- 
tinal antisepsis,  especially  in  typhoid  fever.  In  order  to  dtftenoine 
whether  digestion  would  be  seriously  interfered  with  by  this  apenv 
Mr.  Clarke  made  a  series  of  experiments  of  its  effect  U]x>n  artincbi 
digestion.  He  found  that  it  has  a  very  distinct  retarding  influent 
on  the  digestion  of  egg  albumen  by  peptic  fluids,  a  very  slight  effeoi 
on  the  digestion  of  milk  by  tbe  same,  and  no  effect  at  all  on  pan- 
creatic digestion  of  milk  or  albumen,  nor  on  the  conversion  of  staix-h 
into  sugar.  The  paper  of  Professor  Bouchard  led  to  the  use  of  M> 
naphtol  in  typhoid  fever  by  a  large  nnmberof  clinicians,  and  the  ^>^ 
ports  are  very  strongly  in  its  favor.  It  is  borne  well  both  by  a<lul:* 
and  by  children,  rapidly  lessening  the  diarrhoea  and  other  local  aW'mi- 
inal  symptoms,  an  amelioration  which  is  said  almost  invariably  to  l« 
followed  by  marked  subsidence  of  tbe  constitutional  dii^turbance^ 
Xnphtol  has  also  been  used  with  asserted  good  results  in  almost  all 
forms  of  diarrhoea  and  of  dysentery.  It  has  also  been  employed  in  -iiU- 
tation  of  the  stomachy  and  in  dyspepsias  of  various  character,  in  which, 
however,  the  reports  of  its  action  are  distinctly  less  favorable.  It  has 
even  been  injected  into  the  trachea  by  M.  Pignol,  in  pneumonia,  with 
asserted  good  results,  two  to  three  hundred  cubic  centimetres  of  a 
solution  of  one  part  per  thouaand  being  thrown,  drop  by  drop,  daring 
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a  half-hour,  into  the  trachea  by  a  syringe.  Teissier  is  said  to  have 
given  it  intravenonsly.  It  has  also  been  employed,  with  asserted  oz- 
oellent  results,  in  epidemic  influenza^  and  in  low  fevers  with  albuminous 
urine,  causing  the  albumin  to  disappear.  As  an  intestinal  disinfectant 
it  appears  to  be  one  of  the  best,  if  not  the  best,  of  known  drugs.  The 
dose  of  naphtol  is  usually  set  down  at  iVom  three  to  four  grains  (0.20 
to  0.25  Gm-)j  given  in  capsules  every  two  hours,  but  it  is  probable  that 
much  larger  doses  may  be  used  with  safety.  The  following  formula 
may  be  used  in  the  making  of  the  solution :  1.  Weak  solution,  for  parts 
in  which  mucous  membranes  are  exposed:  naphtol,  5  grammes;  al- 
cohol at  60**  F.,  1  litre.  2.  Ordinary  solution :  naphtol,  15  grammes ; 
alcohol  at  60**  F.,  1  litre.  3.  Strong  solution,  for  touching  diseased  por- 
tions of  the  skin,  or  septic  excoriations :  naphtol,  16  to  500  grammes 
per  litre.  4.  Solution  for  interstitial  injections,  or  closed  septic  cavities  : 
naphtol,  5  grammes;  alcohol  at  90°,  33  grammes;  hot  distilled  water, 
to  make  100  cubic  centimetres;  filter,  and  use  warm.  A  few  drops 
may  be  injected  into  indurated  glands  or  abscesses. 

Aqua  Htdeooknii  Dioxidi,  U.S. — Solution  of  Hydrogen  Dioxide 
(^Solution  of  Hydrogen  Peroxide). — This  is  a  colorless,  odorless,  slightly 
acid,  aqueous  solution  of  Hydrogen  Dioxide  [H,0,  ^  33.92],  containing, 
when  freshly  prepared,  about  three  per  cent.,  by  weight,  of  the  pure 
dioxide,  corresponding  to  about  ten  volumes  of  available  ox^'gen.  It 
was  discovered  by  Th6nard  in  1818,  but  in  1890  first  earned  recognition 
in  the  U.S.  Pharmacopoeia.  It  consists  of  solution  of  water  in  which, 
by  the  presenting  to  it  of  oxygon  In  a  nascent  state,  an  additional  atom 
of  this  element  has  combined  with  the  hydrogen,  forming  the  dioxide, 
(H0)„  or  H,0, ;  a  small  amount  of  free  acid  Is  always  loft  in  it  as  a 
preservative.  At  best  it  is  apt  to  undergo  decomposition,  and  it  should 
be  kept  in  a  cool  place,  and  not  too  tightly  stoppered,  particularly  in 
hot  weather,  lest  there  should  bo  such  a  brisk  evolution  of  oxygen  in 
a  confined  space  as  to  cause  an  explosion. 

Thkbapeotics. — Hydrogen  dioxide  was  originally  suggested  by  Dr. 
B.  "W.  Richardson,  of  London,  as  a  powerful  oxidizant  of  organic  mat- 
ter, and  as  a  substance  having  remarkable  physiological  properties. 
In  attempting  to  investigate  its  physiological  action,  I  found  that  its 
solution  injected  into  the  blood-vessel  so  immediately  coagulates  blood 
that  it  does  not  seem  possible  for  it  to  find  entrance  into  the  circula- 
tion. Moreover,  it  is  extremely  improbable  that  any  of  the  dioxide 
can  find  its  way  into  the  system  when  tho  solution  is  given  by  the 
mouth,  as  it  would  destroy  itself  by  acting  upon  the  organic  contents 
and  secretions  of  the  gastro-intestinal  tract.  Such  reasoning  as  this 
indicates  tho  incorrectness  of  the  value  attached  to  the  drug,  as  long 
ago  as  1868,  by  Dr.  John  Day  and  other  clinicians,  in  low  fevers,  diabetes, 
and  other  diseases :  and,  on  the  whole,  clinical  experience  has  strongly 
corroborated  the  a  priori  reasoning ;  so  that  as  an  internal  remedy  aqua 
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hydrogonii  dioxidi  has  not  acqaired  &Tor,  although  its  power  u 
remedy  is  everywhere  recognised.  It  is  a  powerful  coagalant  o 
min,and  when  brought  in  contact  with  mucous  membranet  or  nl 
surfaces  rapidly  eToIves  gas,  at  the  same  time  forming  a  dena 
coating.  When  brought  in  contact  with  pus  it  effervesoea  very  a 
and  rapidly  destroys  the  pus-corpuscles,  which  immediately 
granular,  lose  their  shape,  and  break  up  into  detritus.  It  u 
powerful  deodorant,  rapidly  oxidising  hydrogen  sulphide  and 
gases.    Further,  it  is  a  very  powerful  germicide. 

It  has  been  experimentally  ehown  by  Dr.  Pane  {London  Jf 
Jan.  1891)  that  (1)  Hydrogen  peroxide  in  a  solution  of  I  to  KK 
energetic  disinfectant  power.  (2)  The  solution  1  to  1000  is 
antiseptic,  and  inferior  to  the  corresponding  solution  of  corrosi^ 
mate.  The  solution  of  H,0,,  in  nutritive  substances,  1  to  352.  i 
impedes  the  development,  but  after  some  days  kills  the  spotv 
bacillus  of  charbou.  (3)  The  solution  of  H^O^  iu  nutritive  gut 
from  1  to  352  to  5062,  impedes  the  development  of  the  spon 
bacilli  of  charbon,  but  does  not  deprive  them  of  their  gen 
power  when  they  are  transferred  to  another  nutritive  si 
Thus,  oxygenated  water  in  nutritive  substances  has  a  more  ] 
action  on  the  spores  of  the  bacillus  of  charbon  than  baa  ourrof 
Umate,  since  the  spores  can  develop  freoly  in  a  solution  of  geli 
to  1000  of  the  mercurial ;  a  conclusion  which  has  been  confii 
Miguet  and  others. 

As  a  means  of  purifying  water  it  has  the  great  advantag 
injuring  the  taste  or  harmlessneas  of  the  water.  According 
hoefer  {Central  f.  Bact.  «.  Paras.,  viii.,  1890),  cholera,  typh 
other  pathogenic  microbes  are  killed  in  sewage  by  one  part  ir 
sand  in  twenty-four  hours.  Gifford  found  that  the  fifteen-volo 
tion  was  capable  of  killing  even  fully-doveloped  anthrax  s] 
three-quarters  of  a  minute  {Med.  and  Surg.  Mep.   Ixiv.  1891). 

Its  liquid  form  makes  it  especially  adapted  for  putrid  cavi 
abscesses,  which  it  will  thoroughly  cleanse.  It  cannot,  howei 
the  place  of  such  antiseptics  as  mercuric  chloride  because  its  i 
is  so  immediate  and  fugacious.  As  a  preventive  antiseptic 
little  value.  For  disinfecting  the  hands  and  instruments  of 
geon  it  has  the  great  advantage  of  immediate  and  powerfu 
and  of  not  staining  the  hands  or  clothing.  By  some  sumc 
said  not  to  affect  the  instruments. 

As  a  local  application  in  specific  injlammations  of  mucous  m, 
hydrogen  peroxide  is  of  greatest  value.  In  scarlet  fever  and  d 
the  official  solution  nuiy  be  applied  by  mop  to  the  pharynx,  of 
extraordinarily  good  results.  Diluted  one-half,  it  may  be  injec 
the  nasal  cavities  when  they  are  affected.  Injection  of  a  sol 
from  twenty  per  cent,  to  full  strength  has  received  commenc 
the  treatment  of  gonorrhoea  and  chancre.     The  official  solution 
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beon  used  with  alleged  groat  success  as  a  local  styptic.  It  is  probably 
fbr  practical  purposes  free  from  poisonous  properties,  the  fatal  results 
which  Dr.  Pane  produced  by  injecting  the  strong  solution  directly  into 
the  peritoneal  cavity  of  the  rabbit  being,  in  all  probability,  due  to  the 
shock  produced  by  the  intense  local  irritation  of  the  peritoneum. 
Death  from  shock  also  affords  the  most  plausible  explanation  of  the 
case  reported  by  Dr.  Laach  {Lancet,  Oct.  1886),  in  which  six  injections 
into  the  pleural  cavity,  each  containing  0.8  cubic  centimetre  of  a  three- 
per-cent.  solution  of  hydrogen  peroxide,  were  administered,  but  at  the 
seventh  the  patient  complained  of  faintneas,  the  pulse  failed,  respira- 
tion became  oppressed,  and  death  occurred  in  ten  minutes.  As  a  local 
application  to  mucous  membranes,  the  official  solution  should  bo  used  ; 
the  stronger  solutions  are  sometimes  too  irritating.  Hydrogen  dioxide 
has  been  used  to  a  considerable  extent  in  the  arts  for  bleaching  and 
cleansing  human  hair,  engravings,  very  fine  textile  fabrics,  etc. 
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APOTHECARIES*  WEIGHT-APOTHECARIES'  MEASURR 

FORHEBLT  OFflOIAL  IN  THE  UnTED  8TATKS  PaXUCAUOPdOA. 


Ponnil, 

B) 

S3 

12  OnnoM. 

Qallon, 

C 

s= 

SFIila. 

OuBoe, 

3 

=t 

8  Dmehmi. 

Pint, 

0 

= 

ISFlBMlO 

Dnehm, 

5 

sa 

SBoraplM. 

Flaidonnot) 

'5 

^ 

B  Fludn 

Boraple, 

3 

=3 

20  arsini. 

Fluidrkohm, 

T3 

= 

64Sfuuu 

Onin, 

r*' 

1  QnJB. 

Hiniitif 

m 

1  HiaiM 

WEIGHTS  AND  MEASURES  OF  THE  METRICAL  OR  FRENCH  SYSTOt 

KOWOrriCIAL  in  the  united  states  PHABJCAOOPfEIA. 


One  Hyriametn 
On*  Kilometrv 
On*  Heotometn 
Oav  Dooametre 
Oub  HBTRB 
One  D«ai metre 
One  Centimetre 
One  Millimetre 


One  HTriegramme 
One  KilogrBmme 
One  Hectogramme 
One  Decagramme 
One  GRAMME 
One  Decigramme 
One  Centigramme 
One  Milligramme 


MEASURES  OF  LENGTH. 

10,000  Hetree. 
1,000  Metres. 
lOV  Metree. 
10  Metree. 
the  ten -rail  It  on  th  part  of  a  qoaiter  of  the  meridian  of  the  eaitk 
the  tenth  part  of  one  Metre,  or  O.I  M^re. 
the  handredth  part  of  one  Metre,  or.  U.UI  Metre;  written  Cm. 
the  thousandth  part  uf  one  Metre,  or  0.001  Metre;  wriiten  Mb. 


VEIOHTS. 

10,000  Orammee. 
1,000  Qrammet. 
100  Qrammee. 
10  Qrammec. 
the  weight  of  a  onbie  Centimetre  of  Water  at  4*  C. ;  written  Go 
the  tenth  part  of  one  Oramme,  or  0.1  Grammei. 
the  handredth  part  of  one  Gramme,  or  0.01  Qramnse. 
the  thousandth  part  of  one  Gramme^  or  O.OOI  Qrammet 


MEASURES  OP  CAPACITT. 

One  Myrialitre  ^  10  oable  Metres,  or  the  meaaure  of  ID  Millier*  of  Water. 

One  Kilolitre  =  I  cubic  Metre,  or  the  measure  of  1  Mitller  of  Water. 

One  Ilectolitre  =  100  onblc  Deoimetrei,  or  the  measure  of  1  Quintal  of  Water, 

One  Decalitre  e=  10  cubic  Deoimetres,  or  the  measure  of  1  Myriagramme  of  Wab 

One  LITRE  =3  1  cubic  Decimetre,  or  the  measure  of  1  Kilo|ip«mmo  of  Water. 

One  Decilitre  =  100  enblo  Centimetres,  or  the  measure  of  1  Heoto^ramme  of  Va 

One  Centilitre  *=:  10  eublo  Centimetres,  nr  the  measure  of  I  Deeacrmmme  of  Wat« 

One  Millitre  ^  1  eublfl  Centimetre,  or  the  measure  of  1  Qraoame  of  Water. 
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RELATION  OF  APOTHECAKIES'  WEIGHTS  AND  MEASURES  TO  EACH 

OTHER. 


/■  dittUUd  wattr  at  UU  temptrafun  ^  Wfl, 


0ns  PoDDd 

ss 

0.7900031  Pint 

=a 

6067.2238  Minimi 

Ons  Ouno0 

ss 

1.0&S337S  FluidonscflS 

^ 

60S.6U19  Minims 

Oii«  Dnchm 

sa 

1.0&33378  Fluidraohmi 

^ 

63.2002  Minims 

On«  Scrapie 
0ns  Grmin 

^= 



21.0067  Minims 

1.0533  Minims 

0ns  Osllon 

sa 

10.12Afi427  Poanda 

^s 

68328.886:2  Qrains. 

Ono  Pint 

at 

1.2058176  Pounds 

= 

7201.1107  tirains. 

One  Fluidonnos 

x» 

0.0403633  Ounce 

^ 

4.'i&.6W44  Grains. 

One  Fluid raehm 

ss 

0.9493633  Dnohm 

s=$ 

66.9618  Graioi. 

One  Minim 

^ 

0.0403  Ormin. 

REUTION  OF  APOTHECARIES'  OR  WINE  MEASURE  TO  CUBIC  MEASURE. 


One  Gallon  =  231.  Cubic  Inrbes. 

One  Pint  =     28.975      Cnblo  Inebu. 

One  Fluidonncfl   =       1.80468  Cubic  Incbes. 


One  Fluidraohm 
One  Minim 


0.22558  Cubic  Inch. 
0.00375  Cubic  laeb. 


RELATION  OF  APOTHECARIES'  WEIGHTS  TO  METRICAL  WEIGHTS. 


r<tMaam»f 

aordAifa 

iVaAM,  Onmn,  Mi  HmmA  itk 

Uimgnmmm. 

tgmitaUml  melrleal  tatiaklA^ 

fltmln. 

HllUgnmmsi. 

M^kl*. 

Dnchms. 

Gram  Bits. 

h 

=3 

1.UI2 

QrsJns. 

CentlKTmBmet. 

1 

B= 

3.887 

1^ 

= 

1.079 
1.295 

1 
3 

£3 

6.479 

DeelgnnunM. 

1.206 

2 
S 

= 

7.775 

Dacagnuumsc 

1.166 

A 

=3 

1.349 

3 

= 

1.043 

4 

E^ 

1.555 

A 

£= 

1.619 

4 

S= 

2.591 

6 

— - 

1.943 

A 

A 

= 

1.799 
2.159 

5 
6 
T 

= 

3.230 
8.887 
4.535 

6 

7 

Onaoss. 

= 

2.3:12 
2.721 

h 

^ 

3.S91 

8 

^ 

5.183 

I 

^ 

S.110.H 

A 

= 

2.699 

9 

^ 

5.83t 

S 

1= 

6.2206 

A 
A 

— . 

3.239 

10 

^ 

6.470 

3 

^ 

0.330U 

4.049 

12 

^ 

7.775 

^^ 

16 

— 

0.718 

4 

=S 

1.2441 

A 

= 

4.319 

arammcL 

5 

E= 

1.6551 

A  ' 

^ 

6.399 

16 

SI 

1.036 

6 

^ 

1.8661 

A 

— 

6.479 

20 

aa 

1.295 

r 

^ 

2.1772 

=t 

8.098 

24 
25 

~ 

1.555 
1.019 

8 
9 

^= 

2.4882 
2.7992 

= 

10.798 

30 

ss 

1.943 

10 



3.1103 

^ 

12.956 

40 

=a 

2.591 

11 

^ 

8.4213 

^ 

16.107 

50 

Si 

3.239 

Pounds. 

=« 

21.597 

60 

= 

3.687 

1 
2 

E= 

3.7324 
7.4648 

'^ 

82.395 

S 

a 

Kflogntauisg 

1.1197 
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REUTION  OF  HETRICAL  WEIGHTS  TO  AfOTHECABIESr  WSIGHI8. 


jr*Haal 


rsr 


tr^mimlt^ 


UiUl 


1  - 

2  - 

3  - 
4 

i  - 

e 

T 
8 
9  - 

"rr'tgriMn 


3 
4 

h 

e 

7 

s 

9 

PinllHMMM, 
1 

S 

3 
4 

b 

e 

T 
9 


.0154 

•onos 

.0403 
.0017 
.0771 
.0tf26 
.1080 
.1234 
.1389 

.1543 

J088 

.4030 

.0173 

.771 T 

.9300 

1.0803 

1.2347 

1.8890 

1.64S 
8.086 
4.030 
6.173 
7.717 
9.280 
10.803 
12^7 


ft 

4i 

ft 

1 
Uft 
14 


Wtttku. 


TfMta.      S? 


15.434 

gr.i 

M.8M 

Sm. 

46.M> 

^ 

•1.7M 

s\. 

77.170 

9*r. 

92.604 

Z^ 

108.038 

3~ 

1S3.47S 

3v- 

13S.tO< 

D'ij- 

1M.349 

Siki 

S0S.830 

3». 

463.020 

Jriai 

617.360 

31. 

171.701 

Siiij. 

926.041 

3". 

1,080^81 

3*Tii 

1,234.721 

3". 

1,389.063 

3uij 

1,543.403 

Jiiil 

3,088.804 

s-i; 

4,630.206 

3'*; 

6,173.009 

»i.i 

7,717,011 

w3 

9,260.413 

»'5 

10,803.816 

»-'3 

lS,347Jt8 

»«; 

13.890.620 

»Ui 

15,434.033 

»u; 

154,340.23 

SI' 

APPENDIX. 


985 


TABLE   OF  THB   PROl'ORTION  BY  MEASTJRB  OP  ALCOHOL  (SP 

GB.  0.826)  CONTAINED  IN   ONE  HUNDRED  PARTS 

OP  DIPPERENT  WINES,  ETC.* 


Lin  (mMn)» »..»  3S.4I 

R&Uin  win*  (umh)....  25.13 

dsin]  (mMn).....  3S.0B 

itroDgMt  (J.) 21.10 

weokert  (J.)» 19.90 

Pert,  atroosMt —...»«  3&33 

meui.. S3.9A 

wsakeat „  19.90 

ftrongest  (C.) S0.49 

meaa  (C.)~.........  18.68 

weftkMt(C.) 16.80 

•trongest  (J.) ......  33.20 

w«akMt(J.)- 30.70 

WbiU  port  (a) 17.23 

Ikdein,  AmageA^....  34.42 

msMi-. 32 J7 

wwkart. 19.24 

itrongMt  (C.) 20.86 

■troDgMt  (J.) 19.70 

WMLkertCJ.).. 19.00 

B«ni«l  madain. 21.40 

Ditto(C.) 18.50 

6herT7,  itroDgeat- 19.81 

me&n 19.17 

wcAkert... 18.25 

ItrongMt  (C.) 19.S1 

neu  (C.).- 18.47 

wMkMt(C.).- 16.96 

AmoDtillMlo  (C.)...  15.18 

•trongMt  (J.) 24.70 

wwkMt(J.). 15.40 

Tueriffe 19.79 


(adar,  highert  ftrenge.  9.87 

lowMt  »Tenge.,.„  5.31 

PeTT7,  avengv  of  foar 

■amplM. 7.26 

UMd. 7J2 

Als  (llartun). 8.88 


T«D«rUr«(C.) 16.61 

Colam 19.75 

LMhrrmft  Cfaristi 19.70 

Whits  CoiutaDtU 19.75 

Red  CoMtuitift 18.03 

Lisbon 18.94 

Ditto  (C.)_ 19.09 

Bnoellu. 1S.49 

Red  Dudeira  (meui)...  20.35 

Capemoio&t-. - 18.25 

Capemadein(mo&n)„  20.51 

OrapewiuB 18.11 

CalearelU  (me«n).~....  18.65 

Vidonia.. 1U.25 

AlU  flora.- 17.26 

Zante 17.05 

Malaga. 17.26 

White  hennitags^ 17.48 

RooMillon  (mean) 18.13 

Claret  (itrongeat). 17.11 

mean- 16.10 

weakeit. 12.01 

ditto  (F.) 14.73 

Tin-ordinaire  (C).  10.42 
Cfa&tean-Latour, 

1825  (C.) 9.38 

first  growth,  1811 

(O- 9.33 

•trongert(J.) 11.10 

weakeit  (J.)» 0.10 

Malmiey  madeira- 16.40 

Ditto  CO- 15.60 


Ale  (Edinbnrgb) 6.20 

Ale  (Doraheetor) 5.56 

Brown  etont 6.80 

London  porter„ 4.20 

London  ■mall  beer......  1.28 


Lanal 15.53 

Ditto  (F.) 18.10 

SbiTU 15.53 

Ditto  (C.).., 15.58 

S/raeuie 16.28 

Sauterne 14.22 

Ourguntlj  (mean). 14,67 

Itrongeat  (J.) 13.20 

weakert(J.].- 10.10 

Hoek  (mean) 12.08 

Itrongeat  (J.) 13.00 

weakoit{J.) 9.50 

ITiee 14.63 

BarMO 13.86 

Tent 13.30 

Champagne  (mean) 12. 6t 

Ditto  (P.) 12.20 

Ditto,  Itrongeat  (J.)....  1430 

weakMt(J.) 14.10 

Bed  hermitage. 12.32 

Vin  do  Qrare  (mean)„  13.37 
FroBtignao         (Rirei 

Altea) 12.79 

Ditto  (C.) 12.29 

C6ter6tie 12.32 

Tokar 9.88 

Kadwheimer,  first 

qualitj  (C.) 10.14 

Inferior  (C.J.- 8.35 

Hambocher,  first  qnal, 

(0.) 8.88 

Catawba  (Steams) 8  to  11 


Brudf 53.39 

Ram 53.68 

Oin 61.80 

Sooteb  whisky 54.33 

Irish  whisky- 53.90 


*  The  uwlTiee  whose  reaolts  are  giran  In  tbti  table  were  moetly  made  bj  Mr.  Brando. 
When  no  mark  li  attaobed,  the  qnotation  is  npon  hia  aothority.  When  the  mark  (F.)  la 
added,  tbe  analyiU  was  made  hj  Jnlla-Fontenelle ;  {0.\  bj  Profeaaor  Chriitlson ;  (J.),  bj  Dr. 
H.  Bence  JoDie. 
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pTd  U.  glutBo  huxitno . 

K.  lichlfcillcui.., — .- 

U.  bicepa  (fx-fiil  lotignsa) ~-. — 

U.  bleep!  (caput  bNTfi}, 


S.  tlhlilto 

N.  peroneui^,.,. .— - 

U.  £UFtrocB«ii4ui  exumut 


If.  RMtrocnemlQi  in-tenini 

11.  Wlftttl. —  —  .■■ I  —  ■■ 


U.  flexor  dlciumm  longtu, 


N.tibUUL. 


H.  ftMoctor  hillneli.... 


K-addoeiori 

X.  ■onlHodlnanK 
!(•  m&IbwbIkswmk 


M.  swCiocimbIbi  liDMBHi 
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Oftpat  exteruiu  U.  tTlclp>bli — 


H.ndUUs. 


U.  brtcblalls  iatGmtu.,. _^ 

U.  niplntter  lotigQ&.~»».~»— 
U.  ndlftUi  sxtamat  leuigiK — 

X.  ndUUt  extcnira  hmrU — ,. 


I  M 

ii 


If.  mplnator  longtu.. 


If.  tadlAlU  external  longu- 


H.  nulIaUi  externoa  bnvls — 


IL  extaiuor  dlgltorom  eommnnb-^ 


H.  extensor  Indicia  prnprlni, 

U.  exieiuor  IndlRta  propriUB  et  X. 

tbductOT  pollfcla  longna. 

U.  abductor  polUds  loDgua 


IC.  extenaor  poUlcls  brerlt. .». 

U.  flexor  pollida  longua. 


H.  Intcroneos  dotwdla  L.. 


U.  iDtenxMoadorBalli  n..._ 

H.  IntcroiNiu  donalia  HI 


H.  olnub  extenoL 


H.  extenaor  d^tl  silnl 
prliu. 


U.  extenaor  lodlcta  pm 
IL  extenaoK  poUldi  U> 


H.  kbdactor  dicltl  nlB 
H.  iDtenaMoa  doiBiUa 


GENERAL  INDEX. 


A. 

&biM  bftlsBiDM,  817. 

exoelaa,  008. 
Abeolate  acetic  ftcld,  473, 

ftloohol,  360. 

ether,  138. 
AbBorbentA,  113,  957. 
AbBtracta,  99. 
AcBciA,  915. 

oateoha,  481. 

■enegat,  915. 
A.cets,  100. 
Aeetanilid,  701. 
&oetaDilidum,  704. 
&eetio  acid,  473. 
isetopbeoone,  213. 
&aetpiienetidiD,  708. 
&oetum,  473. 

opii,  178. 

■eUIn,  789. 
iflid,  acetic,  473. 

■cetie,  dilute,  473. 

wetio,  glacial,  473. 

nthyl-salpbonic,  208. 

agaric,  484. 

agaricinio,  484, 

arsenous,  54S,  658, 

benzoic,  689. 

blattio,  {note)  793. 

borie,  971, 

eampho-gljonronic^  121. 

camphoric,  122. 

carbAtotio,  650. 

oarlMlio,  652. 

Mtrbolio,  crude,  652, 

cathartic,  760. 

eetraric,  917. 

obromic,  914. 

chrysophanic,  705, 

citric,  471. 

cooa- tannic,  256. 

eopairic,  822. 

oreaylic,  (note)  652,  966. 

onbebic,  825. 

diiod  paraph  enolanlphn- 
rio,  597. 

ergotio,  863. 

gallic,  480. 

gallo-tannic,  478. 

gambogic,  781. 

gelseminia,  336. 

geotisic,  715. 

glyco-uronlc,  657. 

gnaiac,  616. 

guataconic,  610. 


Acid,  gnaiaoreeinlc,  610. 
faydrobromic,  320. 
hydrochloric,  52f . 
hydrochloric,  dilute,  529. 
hydrooyanic,  458. 
hydrocyanic,  dilute^  458. 
igaiuric,  273. 
klno-tannic,  478, 
iMtie,  533. 
liohBtearic,  017, 
m«isenic,  819. 
mooonic,  187, 
myninio,  906, 
nitric,  529. 
oxalic,  474, 
pi^Unic,  614. 
phenio,  652, 
phcepboric,  868. 
picric,  650. 
polygalic,  856. 
potauinm  oxalate,  474. 
pyrogallio,  478. 
ricinoleic,  760, 
■alicylic,  674. 
'Santoninie,  945. 
aclerotinio,  868. 
■inapinic,  906. 
aphacelioinio,  {tiote)  860. 
Btryohnio,  284. 
Bulpho- carbolic,  657. 
sulphuric,  526,913. 
■niphuric,      aromatic, 

628. 
Bulphuric,  dilute,  528, 
■ulphurous,  975. 
tannic,  478, 
tartaric,  470. 
u  rob  uty  I  chloral  io,  206. 
uroohloralia,  196. 
valerianic,  117. 
Acidum  aoetlcum,  473. 

aceticum  dilutum,  473. 
acetic  um  glaoiale,  473. 
arsenosum,  545,  911. 
beDtoioum,  689. 
boricnm,  973. 
carbolicum,  052. 
carbolicutn  crudum,  652. 
chromicum,  914. 
citricum,  471, 
gallicum,  480. 
hydrobromicum  dilutum, 

320. 
hydrochlorionm,  628. 
bydrochlorioum  dilutum, 

629. 


Aeidum  bydrocyanicum,  458. 

hydrocyanicum  dilutum, 
460. 

lactionm,  633. 

nitricnm,  529,  913, 

nitrionm  dilutum,  530. 

nitro  -by  drochlono  um, 
630. 

nitroenm,  630. 

oxalicnm,  474. 

pboBphoricum,  604. 

phoaphorioam     dilutum, 
604. 

pic  rum,  650. 

Balioyltoum,  674. 

Bulphnrieum,  526,  913. 

Bulphnricnm       aromati- 
cum,  526. 

Bulphnricum       dilutum, 
528. 

Bulphnrosum,  973. 

tannioum,  478. 

tartaricam,  470. 

valerianicum,  117. 
Aconelline,  (note)  440. 
Aconite,  446,  458. 

as  a  diaphoretic,  835, 

leaves,  446. 

poiflonlng  by,  450. 

root,  440. 
Aoonttine,  395,  446,  456. 
Aoonitum,  440. 

anthora,  {note)  446. 

antidote  for,  457. 

cammamm,  {note)  446. 

ferox,  {note)  446. 

japonicum,  (note)  456. 

lyooctonum,  {note)  446. 

napellua,  440. 

neomontomun,        {note) 
440. 

paniculatum,  (iia(e)  446. 

tanricum,  (note)  446. 

variabile,  (note)  446. 
Aoonu  calamus,  724. 
Adeps,  921. 

Denxoinatui,  693. 
Adhesive  plaster,    497,  817, 

932. 
Administration,  methods  of, 

102. 
Adonldin,  420. 
Adonis  remalis,  420. 
£ther,  137, 

fortior,  137. 

parol,  138. 
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QESERAL  SSDEX. 

^^1 

^^^H             Atbrl-naliihonle  kcid,  ZtB. 

Ammonium  brntniile,  318. 

Aqu  Iijdr«(«Bll  dioxidt,  91^^^| 

^^^^H              Africnn  nrruw ■  ii(HH>n,  413. 
^^^^H                       |>e|i|i«r,  721. 
^^^1              Anrio,  481. 

rftHfonBlO.  ."Utf. 

ntntlin  pi|>«riu»,  i3J.  ^^| 

chloride.  717,  8:.2. 

Btesthv  riridia,  733,      ^^H 

i<*lid«,  SUU. 

nam.  483.                       ^H 

^^H                      utij,  4IH. 

nilretv,  ;i6i). 

rMtMrini,  724.               ^^H 

^^^M              AgKriciu, 

■uliihulr.  8^3. 

Aqujt,  100.                                     1 

^^H               ApirlHnic  Mid,  4S4. 

VklcrUn4.tr,  in. 

A<|u*otit  oxtnot  of  vrpitta,         1 

^^^H              Akh  111  rebtitm  ta  ihwa,  105. 

Auiorfitiou»         b}MejrualD«, 

(H«l«}  848.                             ^^J 

^^H              Alctibiil. 

2.'i.t. 

ArnbiD,  915.                           ^^| 

^^^H                       BhMilutun,  364. 

((Dtninv,  {notr)  63&. 

AnuvbA,  i,noH)  Iti.                ^^H 

^^^^P                     ne  iL  Hidonflc,  M4. 

Amj'K<l«lin,  717. 

Arbutin,  814. 

^^^H                       (letKlor&tuni,  3S0. 

Aui>l  n)tm«,  t«i1»r7,  (*ota] 

Arotiwtxphyloa  ant-ar»i,  811. 

^^^1                     (liUilum,  :<ou. 

321. 

Argpl  Icmvoii,  7*19. 

^^^H             Alcobalia    vxUkct    ot   InIIA' 

nilrti^  331. 

Argi'iiti  dj'Bniduia,  46D,  Hit. 

^^^^1                         dflnnn.  2dD. 

Biintv.  321. 

iodidum,  ^1^. 

^^^^1                       exttkot  of  cuniua>,  3M). 

raleriMMte,  339. 

nitru,  itvT.                        ^H 

^^^^B                     •xtrft«t   ttt  hytyttyumnt. 

Amflttcooiu  aoMamoDy,  T7tf. 

nitru  dilutofi,  &I  1.          ^^H 

^^^^^m 

ArajlMi«'h7tlnt«.  212. 

tiitna  fuAua,  MIT.             ^^H 

^^^^^^B           oxtnvt  of  Indian  bMitp, 

AiMoj'atiu  pj-rvtLruin,  804. 

oxidau,  &I4.                  ^^H 

^^^^^V 

Anvfitbetifif,  112,  I2tf. 

ArKonlnm,  &07.                     ^^1 

^            AlMAnirik  Miin«,  769. 

Anekctronuf,  83. 

Argol.  470.                             ^H 

^^^^H               Aliini-ntAtioD,  rnctal,  'H, 

Aitilin,  7ilC. 

ArgjrTW,&0a,614.                   ^H 

^^^M              Allu  InbaUir,  U». 

Anlmnl  obarcoal,  0&7, 

Ariito),  397,                           ^H 

^^H 

((Tilnriiijlae,  039. 

AriHolMhU  rciioqiflik,  724,  ^^M 

^^^^1                       »Mivum,  868. 

Anisp,  Ti'S, 

MrpenUtrlft,  724.            ^^H 

^^H               Allspice, 

Aniriuui,  723. 

Amloft  floiren,  444.             ^^H 

^^H               Alo9,  747,  'M,  8ftl. 

Ann!<Iit1in<;,  Wi> 

rcDl.  444.                        ^H 

^^^H 

Aijode,  7  CI. 

ArnlciB  fion*,  444.               ^^H 

^^^H                     purifimla,  78B, 

Ani(u'IJ«.  113,  934. 

radix.  444.                      ^H 

^^^H                     fpicAl*.  7BB, 

AnthHminticf,  115,042. 

Anii«ln«,  444.                       ^H 

^^^H                     Tern,  788. 

Aothcmi*.  724. 

Arwaallc  bitten,  7S4.           ^^H 

^^^L            AkK^  -ftfl. 

noblll*.  724. 

powder.  719.                   ^H 

^^^^^H                (^P«t  TS't* 

ADtbriiri>btn.  {tou)  764. 

•plrii  of  KinmoBlB,  Si9.  ^^ 

^^^^^^^^1              BortuMli'in, 

Anlirflino.  Tii4. 

ptiirit  of  bartiborn.  31^ 

^^^^^^^F              &i«itnne. 

ADlilirdrotiin,  793. 
Anliuicinlu  ulntraeot,  430, 

93J. 

^              Atoll). 

pnlpbnrio  acid,  328. 

^^^H              Alr>ha-na|ihio1, 077. 

•ninr.  43U. 

n^npof  rbubnrb,  766.           ^ 
tineluK  of  rimhub,  T<l;^^ 

^^^^H               Alt«niliveiliurelics,  813. 

Aotinotill  rt  potawn  twtrw, 

^^H               AlunttlvoN  113.  850. 

423. 

Anmatlea.  718.                      ^H 

^^H          Aitbwft. 

onMitn,  423. 

Arrow.raot,  919.                    ^^1 

^^^H                       officinalis,  010. 

inlphldum.  423. 

p«nHi|(|:«,  32.                  ^^H 

^^^1               Alun,  481, 

pttriflcsiain,  423. 

ArMttt  iodMnm,  ML            ^^H 

^^^^1                     M  nn  emcuoi  741. 

inlphnretuia,  423. 

.\re«nle.  ft4&.                          ^^H 

^^^H                       card,  *M. 

Aatimonr,  42.1. 

utfdotw  for,  361.          ^H 

^^H                     drU^d,  481. 

ud    nolMslnm   Urtnit«, 
42.< 

wftowutio,  9)1.          ^H 

^^^^H              &ltiiUL>n. 

•CMtitij;,  &52.                   ^H 

^^^H                     exsloeaUm,  4$4. 

oxlcl*,  433. 

iodld*.  562.                       ^H 

^^^^1               Altuninll  snlfbiu,  480. 

|>'.>i»'»niiig  by,  42*. 

poiwning.  metK*,  MK    ^^| 

^^^^1             Alumtnluoi  (alpfcuc,  48fl. 

Atit'pori'j'iic*,  \\\  flTO. 

cbrooic,  &i2,  M2.  ^^H 

^^^^1               Atabor, 

Antiprri-tic*.  113,  6i3, 

trioxidv.  £4«.                  ^H 

^^^H              AmrrlcnD  sllrer  flr,  817. 

Antipyrin,  693, 

ArNfiliTKl    Mpcr,  «orep«Bid,        ' 

^^^H              Auidvfilieiiol,  708. 

Atituvptioi,  959. 

358. 

^^^^B               Auitmiuui,  3A&,  008. 

Anlii^tutnixlictv  112,  114. 

PMM   of   7r{r«   Ciaa«i 

^^■^                     flluin. 

AntQtonv,  yrmtti)  618. 

912. 

^^^^^^^      AiBinuiiiac, 

Apiln,  SAS. 

•oloUoD  of  lUbian,  8M.^i 

^^^^^^^L 

Apiol.  863. 

ArMAiei  Iodidum.  £62.         ^^H 

^^^^^B             plutor,  6i6. 

.\|>ou»<l«iit«^  (■*«")  IM. 

Arawwu  acid.  Hi.  U6.     ^^H 

^^^^^^              pliwtvr    with     mcfcuty, 

A  |>rtiii«rpliina    liydioohlorM, 

Art  of  praaoribiu  nadldM^^H 

^^H 

7;hi. 

^H 

^^^^^             Anunoiilsoain,  Sid. 

Apoumrphinft   bvdncbloriUa. 

Art«nit*ia  mbIt^  944.          ^^^ 

^^^^1             AnuBoatmlHl  luvtcur;.  ^19 

736. 

Aitiflcial  cuHpbor,  filS. 

^^^^H                     tintitur*  of  guni«c,  017. 

u  Kn  »xn«oUirnat,  739. 
ApothMKHH^  in«iuiu«,  9S3. 

rtvpIratioB,  liV. 

^^^^B                        lioctiira  of  taIvHmi.  117. 

Artilicisllj  dlKMtod  fMdl^  3t 

^^^^B              Aqimonik  bfuraidam,  318. 

M*ighU,  9S2. 

Acofctid*.  117. 

^^^^^^^^                   ClLftNllllW,  .1&D. 

Aqu  ftmuoDia,  3M,  909. 

ill  ti-«n>,  117.                    ^^ 

^^^^^^^ 

UBinoau*     fortii»r,    3S9, 

luiiturc  of.  118.              ^^1 

^^^^^^P 

908. 

(Hpl>0«itOTil«,  118.              ^^H 

AMforiid*.  117.                    ^^1 

^^^^^^             nitnu,  3ft0. 

utnntii  Aontm,  713. 

^^^H                     VftlerUiiu, 

ottupbvriB,  122. 

AMgraa  olBeiualii,  43T.      ^^H 

^^^H              AmmAnlo-citraU  uf  btimntb, 

chhiri.  969. 

AfUti"        y:>9..              ^^M 

^^H 

oiiiDHHMKni,  7lt. 

■    ■                   ^H 

^^^^1               Amutoniuin  Me4aU),  eOlMtoc 

erMMinli,  068. 

^m 

^^^B 

fteaiotilt,  723, 

^^M 

QESERAM  ISDBX. 

993  ^^^H 

Atpidlum  ifi&rj:iiiil«,  910. 

Dertonl'f  «th«r.  (•!«««)  923. 

Br«iBl4«  of  cAinpbor,  133*            ^^^^H 

AsfiMiMiUDine,  (norc)  353. 

BeU-Dkpbtol,  077. 
Bothcl,  680. 

AtpiAMyermt^  Sb3. 

of  vckylwM,  151.                     ^^^^H 

A<pi>Jo*pM-mulQ«,  (imk)  393. 

Bl<)blwi49«f  m«n!UT7,  5TS. 

of  gold.  32).                            ^^^H 

AipU<M|>inMln<^  ZiS. 

of  in«tb]rl<Mi*,  liffO. 

of  irou,  h'ia.                           ^^^^H 

A*U«j      Ooapar'l      vMaoiu 

Biliremnle  add,  792. 

tlBO                                              ^^^H 

|Mil«,1»U. 

Bilin.  793. 

BronliiBtwt  umpbor,  133.           ^^^^H 

Ait/»^ai  gummlfcr,  01S. 

Bmv«nlin,  7d3. 

^^^^1 

AaCrimcenu.  112,  i'd,  »i9. 

BliDBriaU    of    qolalns    uid 

u  B  (linlnfMUnl,  970.             ^^^^H 

miborkl,  454. 

an*,  (44. 

^^^^^1 

vtftUbla,  477. 

BlimBlh,  400. 

Bromuni,  314.                                 ^^^^H 

AtonlutluD.  tU.  aifl. 

sad   uDmoolnm  eltr«t«, 

BraiaoTonB,  IAD.                              ^^^^^| 

AtT«p«  tMllft4MIIW,  X30. 

501. 

BnraiolijdrBto      of      ooilBBy         ^^^^| 

AtroplBk,  2311. 

■aboarboDKts,  400. 

(»M«)  447.                                            ^H 

Atrvfiin*  iQlphu,  250. 

■ubnlcrtte,  400. 

BromnBi,  91  i.                              ^^^^H 

AUopine.  33u.  352. 

Kimntbi  oitru,  501. 

Broom,                                         ^^^^H 

pt)i«uuin)(  b;,  240. 

«t  ammoaii  citru,  501, 

plBDt,                                                        ^^^H 

Broth,  ohickn),  30.                         ^^^^H 

Aunnlii  koiiirl  eon«x,  722. 

luboarboDU,  490. 

ilul«i*  cortex,  723. 

■ubnllnu,  499. 

BrowD  ipe«B«uBabB,  73ft.               ^^^^H 

llotM.  723. 

BlfOiDthaia,  499. 

mUtarv,  018.                           ^^^^H 

Attri  «t  Mdll  cUorldwD,  579. 

Bltt«r  ouMTft.  910. 

^^^H 

AMtUrub,M3. 

eooumbar,  7T5. 

■ufBT,  754.                               ^^^^H 

ormn^  pval,  732. 

Brueine,  373,  29L                          ^^^H 

Bitten,  714. 

aitnu,  3VX.                             ^^^H 

8. 

■  Impls,  714. 

au)pbBt«,                                  ^^^^H 

BIwik  linuitbt,  770. 

Bnohii.                                             ^^^H 

Bneillua  -  ■pore*,    kitUng    uf, 

diup,  IT 8. 

BaektltarT),  758.                              ^^^^H 

032. 

KinRvr,  720. 
helLdwr^  8S2. 

BuTKUudy  filtcb.  008.                     ^^^^| 

fUknl  iDBftl  porridge,  32. 

ptt«b  pluier,  01)8.                   ^^^H 

Bkln,  723. 

mutBH,  005, 

Borat  Bliun,  4»5,  014.                      ^^^H 

1               DfUilMd,  817. 

OBk.  463. 

Bnlt«niiit,  700.                                ^^^^H 

1       Balntn  uf  Pnra,  8bS. 

Oil,  598. 

But^I  ohloral  bydntB^  206.            ^^^^^ 

I                of  Tola,  SJR. 

oxide  of  oiAngaDHW^  924. 

Buxlaa,                                            ^^^^^B 

1        B*bftiniiiD  Ppravianuni,  fi58. 

p«pppr,  721. 

^^^^^1 

Tglulknum,  His. 

■  itBkeivut,  127. 

^^^H 

trsuinKticntn,  BU3. 

WMfa,  57  0. 

^^^^^H 

Buksoil,  508. 

BIftUa,  70S. 

CbSBO  buHBT,                                                 ^^^^1 

BuUnflom,  U. 

orientftU*,  70X 

CBdmium,  504.                                ^^^^H 

Bwtei<M«low.76«. 

Blnttic  *e\'\.  I.»->US  703. 

nilpbBtB,  504.                          ^^^^1 

Bkriwlotn,  707. 

Ittiwoliing  pow.I«r,  080. 

OBffdBB,  300.                                      ^^^H 

1       Bark    uf    panemiiate    root, 

HliHtorlng  «era(«,  800. 

CBffeioft,  390,  701.                          ^^^H 

050. 

Hli*t«n,  800. 

CBffloBB,  (<M>t«)  400.                                ^^^^H 

'        Bm-Ivt.  030. 

BloodrDOt,  734. 

CBJaput,  oil  of,  732.                       ^^^^H 
CBlBbBf  boBii.  303.                          ^^^H 

witter,  930. 

Blue  galta,  411. 

Bwottina  betultna,  813. 
eoraiUA,  813. 

■tui.  574,  m. 
ointmrat,  573, 

poiwDinc  bjr,  305.                  ^^^^H 
CBlBbBrino,  293.                                      ^H 

BMTtiiio,  iS7. 
BMlUeon  ointmsat,  818. 

pUbv<S74. 

CBlBbBriBOM   iHiram,    (mi*)               ^^I 

■tona,  U3. 

^^^1 

BM«priB,  910. 

BolotDB,  484. 

CBltadBB,  MS.                             ^^^^H 

BMhi.  eold.  AS. 

kricii,4M. 

CWbibiu,  723.                                 ^^^^H 

but,  830. 

BonvblMk,  957. 

CbIoII  OBrboBBI  pfWOlpttBtUB,                     ^^1 

TurkUk.  820. 

BoDwet,  718. 

H 

r»fOT,  9S9. 

BuifJeBB'e  aritotlB,  884. 

pbotpbkt     pntclpltBtiu,                ^H 

600.                                              ^M 

BwrUrrjr,  814. 

Bunwill'i  BiKbMl  of  Bsaatho- 

BsbMriaa,  715. 

*!»,  (tou)  1.11. 

CBldBOi,  930.                                 ^^^H 

HilpbAM,  ris. 

Bonrolc  &eld,  073. 

brontdB,  041.                        ^^^^^| 

Babawv  b*rfc,  715. 

Boru,  073. 

•BrbonBio,                             ^^^^^1 

Bo«f  MMM*,  SO. 

Borio  Mid,  973. 

ahlorid*.                               ^^^H 

tM,». 

Bold  Unt,  074. 

haloid  wlu,  041.                      ^^^H 

Bdladonfia  in  optnn-polMB- 

Borneo  oBinpbor,  (i>ol«}  131. 
BouKloi,  104. 

Iodide  on.                        ^^^H 

in*.  2*2. 

photpbBta^  prMlp{tBt*d,              ^^H 

800.                                            ^^^^1 

k*f,  330. 

Bnth.  754. 

plHt«r,  250. 

BrBBd/,  3W. 

•fltpbido,                                 ^^^^H 

pobotting,  340. 

Bt««i«  Bib*,  M5. 

UrtTBte,  802.                           ^^^^H 

not,  220. 

BifTB,  905. 

CWIifornia  baoktbora,  75C.             ^^^^^H 

BMAdoona  futi*,  3». 

BnjerB,  044. 

CBlomel.  574.  747, 781.                   ^^^H 

ndlz,  32U. 

BrBiillBii  MrwMrillB,  114. 

Brefed-Biiil- milk  poalt[B«.  030. 

Bi  B  diuretk,  791.                   ^^^H 

B«iitoie  Mi4,  090. 

purga^  761.                      ^^^^^| 

BmiioId.  S80. 

BroniBl  bjrdrBte,  330. 

CUorie,                                            ^^^^H 

B«iH>in»t*J  laid,  603. 

Bronutvd  cBmphor.  133, 

CBlttmfaB,  710.                                 ^^^H 

Betuoinuin,  680. 

Bratnoitit)plK»r,  12X 

CbIz,  939.                                       ^^^H 

BraioTl-trapaiB.  272. 

Brouidtt  uf  cBdmiun,  (natt) 

BblorstB,  971.                          ^^^^H 

B«lMriD«,  777,  »M. 

330. 
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■ulpburatB,  750.                      ^^^^1 
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OunlK^*,  781. 
Cunpho-glyonroBio  m!(1,1S1, 
Camphor,  118. 

axtifioial,  818. 

bromited,  123. 

oarbolaUd,  134. 

liniment,  123. 

•menthol,  (no(«)  809. 

mixtare,  Hope's,  (30. 

monobromated,  123. 

oil  o^  122. 

wsUr,  122. 
Cunpbora,  118. 

menobrom&ta,  123. 
Camiihonited      tinoture      of 

opium,  178. 
Camphor-oymol,  (note)  119. 
Cunphorio  aoid,  122. 
Caoad*  balAam,  817. 

erigeron,  81 S, 

fleabaoe,  81S,- 

turpentiue,  817. 
Cattadine,  884. 
Cannabene,  tannate  0^  220. 
Caunabintt,  215. 
Canqaoin's  paate,  912. 
Cantnaridat  ootlodion,  904. 

pitch  plaster,  908. 
Caatharides,  827,  865,  900. 

oerate,  003. 
Castharidin,  900. 
Caotharis,  827,  900. 

veeioatoria,  900. 
Cape  aloes,  766. 
Capaicin,  721. 
Capaioum,  121,  907. 

annanm,  721. 

fastigiatum,  721, 
Caraway,  723. 
Carbamate  of  ethjlio  ether, 

212. 
Carbatotate    of    ammooiam, 

661. 
Carbasotio  aeid,  050. 
Carbo,  967. 

animalis,  957. 

parifioatos,  957. 

ligni,  967. 
Carbolated      camphor,     124. 

(note)  662. 
Carbolic  acid,  652. 

antidote  to,  663. 
as    a    disinfectant, 

664,  966. 
as  an  antiseptic,  664. 
parenobjmatooB  in- 
jections of,  660. 
poiMning,  661. 
Cardamom,  720. 
Cardamom  am,  720. 
Cardiac  depressants,  112,  422. 

inhibition,  reflex,  (note) 
147. 

stimulants,  112,  366. 
CardiftDts,  112,  355. 
Carica  papaya,  966. 
Carminatives,  718. 
CaroliDa  jceramine,  836. 
Carrageen,  917. 
Carragcenin,  917. 
CarroD  oil,  040. 
Carum,  723. 

oarui,  723. 


Garyophyllu,  71ft. 
Caaeata  aagrwla,  7M. 
CaaoarUla,  724. 
OBMariUera,  630. 
CasoarilllB,  734. 
Casaara,  910. 
Ca«ia  aontifolla,  769. 

angiutifoUaf  769. 

bark,  719. 

flstala,  756. 

oborata,  769. 
Owtillon's  powdar.  Ml. 
Outor,  115. 

oil,  747,  759. 

oil  bean^  759. 

oU  seeds,  759. 
Castoream,  115. 
Oateobn,  481. 
Cathartic  acid,  769. 
Cathartios,  IIS,  743. 
Cathartine,  770. 
Cathode,  70. 
Caastio  time,  939. 

potash,  910. 

•oda,938. 
Cayenne  pepper,  723. 
Central  galvanisation,  97. 
Cephaelis  ipeoaenanha,  739. 
Cera  alba,  62,  921. 

flava,  6^  921. 
Cerasos  serotina,  716. 
Cerata,  101. 
Cerates,  101. 
Ceratam  oantharidis,  903. 

resina,  818. 
Cerebritis,  satamine,  488. 
Cerebrum,   galranisation    of 

the,  94. 
Cerii  oxalas,  602. 
Cerium  oxalate,  502. 
Cetaeeum,  921. 
Cetiaria,  916. 

islandica,  910. 
Cetraric  acid,  917. 
Cetrarin,  917. 
Ceylon  oinnamon,  719. 
Chalk,  040. 

mixture,  941. 
Chamomile,  724. 
Champagne,  379. 
Charcoal,  957. 

poultices,  958.' 
CharU  arwnicalis  compoaita, 
558. 

sinapis,  907. 
Charts,  101. 
Chelerythrine,  734. 
Chemical  current,  78. 

food,  606. 
Cbenopodinm,  943. 

antbelmintioum,  94 
Chian  turpentine,  823. 
Chicken  broth,  29. 
Children,    Gomparative    dose 

for,  106. 
Chili  saltpetre,  803. 
Chillies,  721. 
Cbimaphila,  816. 

nmbellata,  815. 
Chimaphilin,  816. 
Chinese  cinnamon,  710. 

rhubarb,  764. 
Cbinoidin,  646. 


Chia<)UiMB,MlL 

CUnU,7iaw 
Chlonl,I9L 

■Innhilili.ltL 
eusphsr,  3*5. 
kjdrats^  Itl. 
iBtraTnoasinac 

2M. 
pidaMiiBb  Ml. 
Chknluaid,  SH. 
ClilofalaBBewam,  II 
ChlanderaBkydfat,  a 
CUonUosBtaBid,  SM 
ailotaloae^  ZU. 
Chloraluet^B,  XH. 
Chloiiiiatod  limt^  IM 
CUorin^tU. 

water,  W9. 
ChloroAvB,  14t 
ChloroAwnaB,  141 
pariteataa,  143. 
Tonalc,  142. 
Cblomm,  969. 
ChoeoIat«  porridge  K 
Cholagogaai,  747. 
ChoBdodendron   lotas 

813. 
Chondms,  917. 

criqws,  917. 
Chromie  acid.  914. 
CluTsaroba,  (aufc)  76J 
CbrTsarobin.  (■«!«)  7< 
Chrysophanifl  acid,  T( 
Chnrma,  215. 
Cigarcttas,  aiacnieal,  I 
Cimieifnga,  127. 

raoemosa,  127. 
Qnofauna,  620. 
flava,  620. 
pale,  620. 
pallida,  620. 
red,  620. 
rubra,  620. 
yellow,  630. 
C^nehonamiDc,  646. 
Cinohonidina  salphas 
CinehoDidine^  045. 
bromobydrat^  64 
ealphate,  646. 
Cincfaonina  snlphaa,  ( 
CinchoniDe.  644. 

salphate,  644. 
Cinnamic  acid,  6S9. 
Cinnamomnm,  719. 
cassia,  719. 
saigonienm,  719. 
leylanienm,  719. 
dnnamon,  719. 
water,  719. 
Citric  acid.  471. 
Citrine  ointment,  57^. 
Citrullus  eoloeTnthi^  'i 
Clarke's  Rale  for  Dosn 
ClaseifioatioB,  111. 
ClaTiceps  porpurea,  84 
Climate,  1U6. 
Cloves,  719. 
Clove-tea,  719. 
Coca^  256. 

Coeainn  bydroebloraB, 
Cocaine,  266. 

hydrDobloTmte,  271 
Cotfa-tanaie  acid,  234. 
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^H 

JoeknMeh,  713. 

ConfcriloaM,  101 

Crystalllno  bjMoyanine^  2ii,             ^^^^H 

Meim,  181. 

CanfectiuTiK,  IU1. 

O/NlAlltinl  di|[itaUa,  389.                   ^^^H 

)bd«liiC  ISl. 

Con  tut!,  345. 

Cubeb,  824.                                                       ^H 

M-Wmr  oil,  AOS. 

bjdrobroiBatCy  Ul. 

Cubeba,  834.                                                      ^M 

ioSf,  am. 

Oonium,  m. 

I'txhtbxa  actd,  835.                                            ^^M 

ktlmbdB'i  nit  trng,  197. 

mafultJnni,  1145. 

CulKllin,  825.                                                     ^M 

Jolft  MnmhuU*.  3(KI. 

Oooaoiiitnt  soup,  !tO. 

CubetM,  894,  895.                                             ^M 

MotiieMse.  SQ7- 

CantiauaUB  eanml,  78. 

Capri  aeetaa,  500,                                             ^^^ 

Jdlebioi  nulix,  SM. 

Cfiorallaniarin,  411. 

•nipbad,  004.                                            ^^H 

WMBm,  ftM. 

Coarallaria,  411. 

Cupritia,  504,                                            ^^^^^M 

tolohiciae,  807. 

Dijalla,4ll. 

^^^H 

Moliioam,  717. 

Cosvallarin,  411. 

<'yan()-haiinnf[1abin,  401.                       ^^^^^M 

MttniDDitle,  900. 

ConrolTnln*  •Miminoinia,  770. 

Cjaongvn  gna,  4H0.                                 ^^^^H 

reot,  aa«. 

CoDpor'i  amnou*    ointoioati 

Cjinipa  gallsi  UncLariie,  481.                ^^^^^H 

•wd.6M. 

911. 

CjtlHOO,  444.                                           ^^^H 

Ud  M  B  tMdo,  18. 

Copaiba.  8». 

Cjtiim  labnraniB,  444.                        ^^^^H 
aeoparina,  4u>                           ^^^^| 

Ib  p7T«xi».  U. 

laagadorflll.  83S. 

local  UM  or,  M. 

-rcl.  K33. 

^^^^H 

Vtd  mam,  4»3,  Kl. 

Onpalrtfi  acid,  833, 

^^^^H 

iDllMttoe,  9S2. 

Copper.  &U4,  (a«te)  TSI. 

^^H 

UlodiaB,  9«. 

aflclalo,  SOO, 

^^^^H 

ontiiarkiatsm,  Mi. 

poUuniaic  &0S. 

DandoKoa.  018.  747.                            ^^^1 

■exile,  n'i. 

flolphal«,  M)4,  Til,  914. 

Dapbna,                                               ^^^H 

ajptloua,  iM. 

Coppcraa,  9ft4. 

inaioraaiB,                                    ^^^^H 

Soloejnlh,  747,  77^ 

Coriudcr.  733. 

Daphnin,                                              ^^^^^| 

>i)oejrBlliia,  77X 

Coflandraia,  'iX 

DaCara  Miamaninm.  253.                    ^^^^^t 

Doloaj'ntbu,  775. 

aaliruna,  733. 

Dalurino,  (Mfv)  331,  353.                  ^^^^1 

EloLumbiD,  710. 

CorButitii%  (HotcJ  MS.        , 

Darr*)  ttat    t*>T   Knrobain^            ^^^^H 

pblnrobo,  710. 

Corr«alr«  mareurlo  eblotide, 

^^H 

Doiniiipnrial  ehloroforfn,  IIX 

i7«. 

DococU,  99.                                          ^^^H 

1       hjuKcyMniai^  3M. 

•uLlimate,  570,  747. 

Oooootlon  of  aMdaraoh,  M3.                     ^^M 

oxiileof  line,  AOA. 

aa  a  uaiulio.  913. 

of  barl«7,  920.                                      ^M 

t        •udiun  biearbonala,  038. 

ai    a    diiiafaoUuit, 

of  ootraria,  917.                                   ^^| 

bwnDOB  M^,  SIV, 

985. 

of  chitDapbila,  SIS.                             ^H 

Mnpoand    knivnic«l    |ntpar, 

Conloaa  moM,  917. 

of  katra.  H27.                                    ^^H 

5iH. 

GoaawUiw,  938. 

of  pomogranato,  950.                   ^^^^H 

oOhartle  pilbi,  770. 

Cotarnlne,  (aofi)  1S4. 

lanaparilla,      oon-              ^^^^H 

dccuMlua  ur  naTMuriUo, 

CuUuD-planl,  893. 

ponnd.                                         ^^^^1 

DoeooUotu,  99.                                       ^^H 

«l9. 

-rout,  892. 

«straet  oT  eoloejnib,  778. 

■ue(]oU.921. 

DaaootoB  oMrari*,  917.                         ^^1 

Rui'l  viUaot  nf  auwiM- 

Cmmtar-irTitalioB,  8S0. 

boHai.  9».                                        ■ 

riiU,  a  16. 

Court  plMOer,  933. 

■anaparllba  oonpoalluta,                     ^| 
OlZ.                                                      ■ 

iofuHian  of  flainrwl,  V1  )t. 

Cuwha^  051. 

inrindiiB  of  j^vBlian,  71S. 

CuwIinK'i     Kulo    for    DuMi, 

Dagaaefatlon,  roMlI  la  of,  88.                      ^M 

iaAMim  nf  •eona,  770. 

100. 

OallrltbttUnU,  1 13.                                         H 

jalap  powdof,  77^. 

Coxo'ir  him  »ynip,  «S9, 

DelpUalao,  395. 

Kqoanw    panrder,     770, 
*18. 

Cractlied  whaal,  754. 

DoiaolooaU.  US,  915. 

Creau  of  larUr,  803. 

Deodoriiod  aleobnl,  388. 

nixbin  of  iron,  $St. 

Craaiulo,  005. 

opium,  178. 
tlnotuni  of  opiuiD,  178. 
D«prauH>-m«lora,  112,  393. 

niktaroof  H(|Uoru)a,  918, 

CraoliD,  900. 

pill*  gf  riiabarb,  769. 

Saiiw.l«7. 

powdar  of   ip«e«caMiba, 

CnoMta,  085. 

De«e«'a  eiBn«na(a|Ctie  niU- 

«34. 

water,  008. 

toro,  888. 

powdor  of  Jalao,  77J>. 
powdar  of  rbuwb,  700. 

Dvztfo-qoinina,  8i4. 
DiaMb^hnlfandiiaatbjInB- 

Crooaol,  005. 

•ohilloi  of  lodinv,  HI. 

Crwalol,  970. 

tbaa,  387. 

•pirit  of  «tb«r,  I3i. 

Cro»ol.  (nofr)  053,  960. 

DiagoiMi*,  OM  of  otootrioiiy 

■pirit  of  Junipor,  810. 

•iodldo.  908. 

ia.  87, 

nrrnp    of     larMparllU, 
«li. 

-nlioylaca,  988. 

Dinlrtod  Ina,  534. 

•mlpham    acid,    (aoi«) 

DiaphoKtIei.  113,828. 

■jrnipof  aqnlll,  8M. 

Oof. 

IHaataao,  954. 

■yrnp  of  the  pbonibatM, 

Oratrltc  acid,  (a«/«)  852,  900. 

iHot  in  corpultDoa,  48. 
in  litblaili.  51. 

000. 

Craijlol.  (»o(<)  053. 

UactuK  of  b«aioiD.  093. 

Crvta,ll40. 

la  roit-ean^  4L 

tiaoture    of    oardamon, 

prsparata,  948. 

DifltbyloodiataiDa.  889. 

1           729. 

1       tiootaraof  taleehn,  493. 

Cretaoooai  lauamoay,  778, 

Dlfoitanta,  113,  983, 

CrotoD  •laleria,  724. 

Digoflod  food*,  88. 

tlnolara  of  oiDflboita,  MO. 

ebloral  hjdraic,  205. 

DiglUlaln,  88],  (note)  387. 

tl&otan  of  g«j>Uas,  71A. 

oil.  747.  762. 

SlftlaUa,  388. 899. 

E!oaf«etio  roM*.  463. 

tiglinto,  702. 

•mtallltad.  888. 
PIflUUwiiB,  88«. 

KIUUB,  770. 

Crotonolele  acid,  7BS. 

Doafoetion  of  roa^  48.3. 

CruJo  oaaipbor.  118. 

Difltalirachi,  (aoM)  881. 

of  *«BML,  770. 

Cryi>topin«,  168. 

DicitaU%  388,  79i. 

^^^^^^^^^^H                         996 

OEVBRAZ,  INDl 

^^^^^^^^^^^^^^^^^^1                                                    at  ft 

KlulUria  r«j>«u,  TSO. 

^^^^^^^^^^^^^^^^^^^^H                                                              ft!  Ul 

Elixir  of  v»l*riuiiiu  of 

^^^^^^^^^^^^^^^^^^^^1                                            «rio«Uohy», 

moniutn,  117. 

^^^^^^^^^^^^^^^^^^^^1                                            f«migiii<*, 

proprioUlia,  749. 

^^^^^^^^^^^^^^^^^^H 

Eraetiof,  il&,  726. 

^^^^^^^^^^^^^^^^^^H 

miiiaral,  741. 

^^^^^^^^^^^^^^^^^^1                                                 giMidiiloM,  (noiti 

rsgcUbVe,  739. 

^^^^^^^^^^^^^^^^^^M                                                DcrroM, 

Rmatin*.  729,  72i. 

^^^^^^^^^^^^^^^^^^^^^^1                                                        b;. 

KuinicDkgogna*,  113,  S6l 

^^^^^^^^^^^^^^^^^^^^^^1                                            puTf>ar«», 

fitiiixlin,  764. 

^^^^^^^^^^^^^^^^H 

KoLollient!,  113,  931. 

^^^^^^^^^^^^^^^^^^1 

KriifilMin,  101. 

^^^^^^^^^^^^^^^^^^1 

RmpluUun  MninontHl) 

^^^^^^^^^^^^^^^^^^^^^^^^H 

bydr&ri^io,  B5S, 

^^^^^^^^^^^^^^^^^^^^^^M 

&rai(-a>,  l-l((. 

^^^^^^^^^^^^^^^^H 

uafu'liilie,  119. 

bcllulonuB,  2^0. 
bjilrurgjT},  674. 

^^^^^^^^^^^^^^^^^^1 

iuhthyui-olln,  933. 

^^^^^^^^^^^^^^^^^^1 

|iioie  Burguu>lii)»,  9 

^^^^^^^^^^^^^^^^^^^H 

{liuLa  lAutbniidatuu), 

^^^^^^^^^^^^^^^^^^^H                                             h/drobrotDio 

iiluubi,  lUT,  U.'^2. 

^^^^^^^^^^^^^^^^^^1                                             hjKlrochlorle 

nwlniB,  407.  tl17.  931 

^^^^^^^^^^^^^^^^^^^^^H                                             hjdrocyaolo 

mponb,  tvr,  V32. 

^^^^^^^^^^^^^^H 

EnipjrrauniMlfl  olki  lOOi 

^^^^^^^^^^^^^^^^H                                         mvriktle 

Emoliln,  717.906. 

^^^^^^^^^^^^^^^^^^1 

of  umtigniM,  856. 

^^^^^^^^^^^^^^^^^^^^^^1 

of  ftMfetMft.118. 

^^^^^^^^^^^^^^^^^^^^^^^ 

EmnlHoa  of  chtonifonii» 

^^^^^^^^^^^^^^^^^^^^1                                        •Ur«r 

KiDuUioiu,  100. 

^^^^^^^^^^^^^^^^^^^^^^1                                            •otutioa       lubaocMl* 

EmDltnm  wnmoolMl,  89 

^^^^^^^^^^^^^^H 

UkfattidB,  IIS. 

^^^^^^^^^^^^^^^^H 

chlorofonsl,  151. 

^^^^^^^^^^^^^^^H                                                    IHMV4,  10$. 

EnocphnlopMlilk    Mtun 

^^^^^^^^^^^^^^^^^^H 

48». 

^^^^^^^^^^^^^^^^H 

Eodermio  adminiKintloQi 

^^^^^^^^^^^^^^^^^^H                                    bitbyiDul-diodid*, 

KcMnm,  749. 

^^^^^^^^^^^^^^^H 

EL«mBtA.  T49. 

^^^^^^^^^^^^^^^^^^H 

nutritive,  35. 

^^^^^^^^^^^^^^^^^^H                                 boaovut'i  tolitlon. 

EDglifh  MoniliDO,  446. 

^^^^^^^^^^^^^^^^^^^^1                                 Donna  kniDoalMUiii, 

j^rlic,  e^. 

^^^^^^^^^^^^^^^H                                 Omw, 

Efifputu'*,  113,896. 

^^^^^^^^^^^^^^^^^^1 

E]iBiiui  ul.t,  iTD. 

^^^^^^^^^^^^^^^^H 

ErgM,  847. 

^^^^^^^^^^^^^^^^H 

Ervobi,  8£r.             ^^H 

^^^^^^^^^^^^^^^^^^M                                           aodiam  eftrbaaal*,  938. 

BrKolid  ftdd,  868.  ^^H 

RiToltn,  868, 8»4.    ^H 

^^^^^^^^^^^^^H                                     Dnigi, 

BrgoUB*,8tfS. 

^^^^^^^^^^^^^^^H                                         Dr;  beat, 

Rrgotlnk  mU,  (m«*)  84 

Brsolifiliie,  SflS. 

Bi^linuin    ciirlcuu,    ( 

^^^^^^^^^^^^^^^^H                                                                                            ilM>lc) 

M%. 

^^^^^^^^^^^^^^^^^^^^^H 

•olutnm.  (mU)  M8. 

^^^^^^^^^^^^^^^^B 

KrprtlMii,  881. 

Krii^ervD.  816. 

^^^^^^^^^^^^^^^^^^^H 

OuiikdcnM,  818, 

^^^^^^^^^^^^^^^^^H 

ErHiina^  IIS.  89«. 

^^^^^^^^^^^^^^^^^^^1                                       ElTecu       m«dloliio,  nrimuT, 

ErrthroxjrliBO,  tti. 

^^^^^^^^^^^^^H 

Er^throxyloB,  3fti. 

^^^^^^^^^^^^^^^^^^^1                                                  ^!Illot^ 

oo«h  S&&. 

^^^^^^^^^^^^^^^^^^^^^1                                                      *econdaT7, 

BaobiiroUot.  1  IS.  909. 

^^^^^^^^^^^^^^^^^H                                       £iren-«a««nt  lithium   ciini«, 

BMrWMh393. 

^^^^^^^^^^^^^^H 

E*triB«,  S93. 

^^^^^^^^^^^^^^^^^^^1                                                          DW(1M*)Dm 

Ew«De«  of  bMf,  39. 

^^^^^^^^^^^^^^^^^^^1                                       Whr?«Mtag    dnnght. 

«f  ginK«r.  730. 

^^^^^^^^^^^^H 

of  poppormiat,  733. 

of  rpMnnint,  733, 
EttentlM  mix  of  IcaMHu^ 

^^^^^^^^^^^^^^^^^H 

Ether,  137. 

^^^^^^^^^^^^^^^^^^L 

Beftottl'i,  (M«n)  sn 

^^^^^^^^^^^^^^^^^^n 

Elberail  oil,  108,  IS5. 

^^^^^^^^^^^^^^^^^^■\ 

Ethjl,  broDido  of,  181. 

^^^^^^^^^^^^^^^^^^H  < 

Dltrit«,  »3l,  fl4;». 
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Sxtraotun    uiruttii     uuil 

Eztractum    fyodophjlli    Uui- 

Ferrl pjrropbotphu  (olubUta,                  ^^| 

Huidoni,  122. 

dum,  lib. 

^H 

MladamiiP  (bUorum  al- 

pruni    Tirginiuus     floi- 

mbwilptui.  488.                                 ^^H 

Mboll«uia,  3M. 

dura,  717. 

■alphu,  in.                                  ^H 

btlUdaaiiw  railieia  flui- 

quaMiK,  714. 

Bulpbu  cxatooattu,  S23.                    ^^H 

dan.  2M. 

quAuioi  fluiduia,  714. 
nuunDt  purahiauBR    ftiii< 

Ferrlfl    unmoaium    itilbbMe,                  ^^H 

bii«liu  flui<tum,  813. 

^M 

Mlumb*  fluidum,  116. 

dtita.  764. 

ohlondc,  hii.                                   ^^H 

Mntuibu  IndiMB,  SI  A. 

rbei,  70ft. 

citral«,  Mh.                                      ^^M 

MDiiAbL*     Indioa     flui- 

rfaei  fluidum,  786. 

bydraM,  621.                                      ^^H 

dum.  22U. 

rbut     giMhrm      flaldnm. 

bjdrste  with  hhchimIa,                  ^^H 

Cftpiicl  Auidum,  722. 
etumsphilM         Buidum, 

484. 

^H 

rooe  fluidum,  4S3. 

pboapbiite,  soluble,  Hi.                    ^^H 

dU. 

•ftbiiuD  lluiduoi,  883. 

pjrop  hup  bale,     folnble,                  ^^H 

eliinbv  fluidnm,  Tift. 

MaguiouiM        fluidam, 

aimleifafft.  IS8. 
almidfagvflDidum,  13S. 

73«. 

•ufcuulphAle,  telatlon  of,                 ^^^| 

MrtKMrilliH        Suidnm, 

^H 

cinobuDiB,  KI8, 

815 

F«rn>fu     carbonate,    lacclw-                 ^^H 

cioolipon  fiaidun,  646. 

■art«pArill»         fluldum 

nUed,  522.                                      ^H 

Mean  fltiidura.  2T0. 

aoni|}^itum,  Sl^. 

iodide,  Hoehumted.  ilL                  ^^M 

ec>lcbioi  ndtcH,  611. 

■oilloB  duiduiD,  789. 

lutAley  i23.                                      ^^H 

eoletiLcl  mlicli  Auidnto, 

M^nogvp  fluidum,  iiii. 

■ulphate,  Ji23.                                ^^^^^m 

eu. 

evtiDiR  Aiiiiluni,  77l>. 

Mulphatr,                                      ^^^^^H 

eolehiei  tsmiDU  luidum, 

Bcrp«ntanip  duidiim,  734. 

^^^^^^1 

eu. 

■fiigrlyp  ct  wnnm    flui- 

dialvMUam,                                 ^^^^^H 

eoloo^rntfaidi*.  770. 

dum.  114.1. 

raduclum,                                      ^^^^^^H 

9oki«ji]|liidis      «atapMi- 

tpigvliv  fluidum,  V4.'l. 

Ferul»  onrthroxt  117*                         ^^^^^H 

tun.  77ft. 

iPicni,  'Si.                                                   ^^^H 

eofiti,  3b0. 

etraraonii    Mntnia    6ui- 

I'ig*.  7^4.                                                       ^H 

Cvnii  Bul'Iutn,  A30. 

duin,  2o,'l. 

Filioio  ncid.  941.                                               ^^M 

c»nvBtlu-)R  Auidum,  413, 

Umxaci,  tiiSt. 

Vilii  ni&ii,  UIU.                                                   ^^H 

eutwlNK  Uuidum,  824. 

tarajiBci  fluidum,  618. 

Flkko  manna,  75S,                                       ^^^| 

Qiuvo  ftuidum,  1144. 

QTB  umi,  8IA. 

Fluseed,  9IH.                                          ^^H 

digitslin,  Sl)7. 

(trn  uni  fluidum,  81&. 

meat,  93€.                                          ^^H 

^giUlia  fluldnm,  308. 

vkleriniur  fluidnm,  118. 

^^M 

■rgoU»,S8S. 

Toratri    rtridis    fluidum, 

lf»  tinro'toa),  918.                             ^^H 

•rgol«  fluldum,  883, 

438. 

Vloabane.  xift.                                   ^^^^H 

•■enlypti  fluldum,  ftM. 

a«a)  fluidum,  817. 

yhming'R  tiMUraof  Monitey         ^^^^^M 

sapaUrii  fluidum,  187. 

singiberia  fluidam,  720, 

^^^^H 

rmiiguln>  (Uiiiliiin,  7Mt. 

KitrKDMJufl      iiMn«dM«y    113, 

Fl«sibl«fvll«li<in,  933.                       ^^^^H 

gvLwmii  fitjtduui,  ^38. 

834. 

Kl'iirt^m  i>f  ■iiljihiir,  T.'iT.                                ^^^H 

^^    gvnUuiiB,  71 J. 

Fluid  rxtraot  ixT  aeunile,  458.                   ^^^| 

^^^^B   grotiMiv  fluiilum,  716. 

F. 

ot  arnica  nwt,  44A.                              ^^^| 

^^^^f  gvruiti  fluldum,  4%S. 

of  aftiidiwpeniiu,  3i4.  ^^^| 
of  bBltadnnna  riHiL,  'Hid,                     ^^^H 

glyoyrrkli*,  S18. 

FartilinuK  PM-ammnnjr,  778. 

gljaynbin fluidani,  9 1 8. 

Fhg^iK  iiylTHtii-a,  tiiit. 

or  bil1«r  »r«ii^  pvml,  7i'i.                 ^^^M 

gljr^rrhiu  pHruin,  1/18. 
gOMyplI  nWMUflirfdani, 

MS, 

Farmdiu  current,  8U. 

nf  bancwl,  716.                            ^^^^^M 

VsntditatioB.  gencnkl,  97. 

^^^^H 

Fst  muin%  itti. 

of  ouSuiuba,  7IA.                         ^^^^^H 

Kniid«H»  flulduiD,  Ri3. 
bvnuitoxrh,  4li3. 

FoediBgaf  tfa««ie1(,  28. 

uf  <!»DDabi*  Imliea,  320.          ^^^^^^ 

t>7  th«  roctum,  33. 

of  oapiicum,  733,                                 ^^H 

bfdrMtii  ftulduin,  &99. 

P«DnQl,  733. 

of  caaoar*  aagrada,  T&S.                   ^^H 

bjotoyuni,  2^1. 

wBWr,  in. 

of  ohimapbila.  81&,                           ^^H 

bjroH;iuiii  fluldnm,  2^6. 

Smi   oarboitu   ucchknlaij 

of  ohinMa,  716.                       ^^^^^| 

lp«CM  lUUlUD        fl  111  d  tuu, 

522. 

of  olmiolfugK.  128.                  ^^^^^M 

754. 

ehlorldam,  StI. 

ctoohoaa,  ft4ft.                     ^^^^^H 

JKktMD,  77i. 
jufUndli,  7fl«. 
inunerliB,  4S3. 

eitru.  ^2». 

of  oora,  270,                               ^^^^^1 

et  ammonli  oilnM.  S2&. 

of  colobicnm  nvtt.  01 1.                   ^^^H 

«t  ammoDli  Rulpliiui.  AS3, 

of  oolobi«um  M>od(,  (114,          ^^^^^H 

^^^K    knuneriitt  Huidam,  4S3. 

et  uumoci!!  tannu,  536. 

of  oonium,                                ^^^^^^| 

^^^H    butaokrU  lluiducn.  117. 

«t  potouil  urlrsA,  6Z6. 

of  oonviilbria,  413.                 ^^^^^H 

^B    lobslitB  fluiJuiu,  33i. 

«t  qulainiB  citr**,  K^ 

of  cotton  root,  893.                 ^^^^^H 

InpnllDiG  fluldum,  lift. 

flt  qnlnioa   «ltiu   mIu- 
biUi,  iib. 

of  oobeba,  828.                      ^^^^H 

n»lti,  S&'l. 

of  dwblton,  ftl8.                  ^^^H 

■duIm  fluidnm,  ftU. 

et  itrToh&li)*  eitrw,  MS, 

of  dlf  iulU.  S98.                      ^^^H 

nadi  Tormlca,  373. 

iodldum       aucbkntui. 

of  ertot,  883.                           ^^^^^| 

oocli    roiolca    fluIdniD, 

&24. 

of  eepModani,  71  ft.                 ^^^^^H 

273. 

iMtu,  iZi. 

of  euoalrptns,  ^^^^^^| 
of  &itii;;uia,                              ^^^^^^| 

vpll.  178. 

ozidum  h^dnttum,  521. 

|MnlnB  Buldom,  613. 

oxitlum    bjrdreluio    cum 

of  geUeniinm.                          ^^^^^H 

fiijKMlgiaM'u.  304. 
f  iloearprfliildara,  64S. 

Di&KUMlum.  &22,  Ml. 
nhoxpbu  Kilubllui,  i2i. 
pnlvU,  at. 

of  gentiitn,  ^^^^^H 
of  geraoiun,                            ^^^^^| 

|>odo)ib/lli,  Tin. 

of  gi&fer,  729.                       ^^^^H 

^^^^^^^^^^^^^^^^^^^^^^^^^^H 
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rinid  extract  of  glf  OTrrhin, 
918. 

of  goasypii  ladiois  oort«x, 
893. 

of  grindelu,  8C2. 

of  hemp,  220. 

of  hops,  127. 

of  hydrutia,  889. 

of  hyoMjuniu,  255. 

of  Indian  oftonabii,  220. 

of  i|>«e»onuihs,  734. 

of  jabonadi,  843. 

of  kawa,  827. 

of  koDMO,  944. 

of  krameria,  483. 

of  lactuoarium,  127. 

of  liqaorioa,  018. 

of  lobelia,  335. 

of  lupulin,  128. 

of  matioo,  820. 

of  nnx  Tomioa,  273. 

of  pareira  brara,  813. 

of  pilocarpine,  842. 

of  podophyllum,  778. 

of  quassia,  714. 

of    rhamniu    pnnhiana, 
756. 

of  rhatany,  483. 

of  rhubarb,  76(1. 

of  rbuB  glabra,  484. 

of  rode,  483. 

of  aabina,  863. 

of  flangnioaria,  736. 

of  Mnaparilla,  015. 

of  HaTine,  863. 

of  senega,  865. 

of  senna,  770. 

of  Borpentaria,  724. 

of  spigelia,  943. 

of  spigelia  and  lenna,  943. 

of  aquill,  789. 

of  ftramoninm  aeed,  258. 

of  Bumaoh,  484. 

of  taraxaenm,  618. 

of  ara  nrsi,  815. 

of  Talorian,  116, 

of  reratnim  riride,  436. 

of  wild  eherry,  717. 

of  tea,  817. 
Fluid  extraota,  101. 
f  oenioulum,  723. 

CHpillaoeam,  723. 
Foodi,    artifioiall;    dlgeited, 
33. 

liquid  meat,  27. 

mitk,  30. 
Foot-bath,  method  for,  844. 
Forced  enemata,  750. 
Fowler'B  solutioD,  562. 
Fox -glove,  380. 
Frangula,  756. 
Frangulin,  756. 
Kraxions  omua,  755. 
French  digitalis,  380. 
Fr^re  Coame,  anenioal  paste 

of,  912. 
Fumigations,  mwourial,  573. 
Fused  sUtof  nitiate,  507. 

Q. 

Gaduin,  599. 
tiadus  morrhua,  598, 


Oateetagqgne^  Ckbbr    baia 
a«.305. 

eaator  oil  wm,  760. 
Oalbannm,  671. 
Oalla,  461. 
OaUie  add,  480. 
Oallo-taanio  aeid,  478. 
Galb,  481. 

Oalranio  eamnt,  76. 
Oambir,  482. 
Gambt^  747,  781. 
Oamb<^o  aeld,  781. 
OangrenovB  ergotian,  882. 
Ganini  haBburii,  T81. 
Qarlie,  858. 
Oaa  lioDor,  852. 
GaaUheria,  685. 
Gdaomin,  (aote)  SS7. 
Odaamine,  888. 
Gelsemlnle  aeid,  888. 
Geleeminin,  (aote)  33T. 
Oelsemium,  336. 

■emperrireiiB,  336. 
General  fkradiiation,  97. 

remediea,  112. 
Gentian,  714. 
Geotiaoa,  714. 

lutM,  714. 
Goitiopikrin,  715. 
Gen  tisio  acid,  715. 
Geranium,  483. 

maentatam,  483. 
German  aconitine,  446. 

chamomile,  724. 

digitalin,  380. 
Germieidee,  959. 
Gigartina  mamillon,  917, 
Oio,  816, 
Ginger,  720. 
Glacial  aoetic  acid^  473. 
Glauber  salt,  772. 
Oluside,  926. 
Glusidnm,  926. 
Glycerin,  923. 
GlycerlDnm,  923. 
Glyoerita,  100. 
Glyoerite  of  hydrastia,  889. 

of  Btaroh,  926. 

of  tatinifl  acid,  480. 

of  yolk  of  egg,  926. 
Glyoeritea,  100. 
Glyoeritum  acidi  tanniei,  480, 

amyli,  926. 

hydrmatis,  889. 

vitelii,  926. 
Glyoo-uronio  acid,  657,  707. 
Glyoyrrhiia,  918. 

glabra,  918. 

glandulifera,  918. 
Glycyrrhiiin,  918. 
Qlyoyrrhiiinum       ammonia. 

turn,  918. 
Goa  powder,  (no(<)  765. 
Gold    and    sodinin    chloride, 

579. 
Golden  seal,  884. 
Gooae-greaae,  921. 
Goasypii  radicis  cortex,  802, 
Gossypium  herbacenm,  892. 
Goulard's  extract,  498. 
Qranatum,  050. 
Gray  ipecacuanha,  720. 

powder,  574. 


QffAth'baista) 
Oriaddfai,  851. 
851 


eBaiM^818. 
Mid,  818. 

matmmuM 

raai>,81l. 

wood,lIL 

7«lkr»,«ll 

OaaiMi  lignaMi, 

raaiaa,  611 

OnaiaeiB,  016, 

Oaaiaeol.  68S. 

MriMtBatt< 
OuaiaeoBie  acM 
Onaiaanf  inie  M 
Onaiaaom  oAeii 
aaDctom,  0 
wood,  010. 
Goarana,  399. 
Ooaranine,  {mat 
Gum  arabic,  91'. 
Gun-cottoD,  933 
Gunjab,  3  J  5. 
Gotta-percha,  9 


H 

Habit,  105. 
Hsegcaia  abysii 
HsematiB,  482. 
Hsematozylia,  < 
Hnaaatoxylon, 
emmpaofaiai 
Hartahom,  aiui 

359,  935. 
Haahisb,  215. 
Heat,  55,  961. 
Hc«T7  magneai 

oil  of  wine, 
Hedooma  poleg 
Hellebore,  blaefe 
Hamlock  pitch, 

plaster,  MM 

Hemp,  215. 

Herapatbile,  62 

Hippntate  of  111 

{nnU)  69 

of  sodinin, 
Hippnrio  acid.  ( 
Hire  aymp,  Odi 
Hoffmann's  anoc 
Horn  atropine,  2. 
HomochelidoniD 
Honduras  sarsa| 
Honey,  100. 

of  rose,  483 
Hop  poultice,  13 
Hope  a  camphor 
Hops,  126. 
Hordeum,  930. 
Hot  baths,  830. 
Humulns,  126. 

Inpnlua,  12( 
ITuxham's  tineti 
Hyderabad  eomi 
Hydragogne  din 
Hydragognea,  7^ 
Hydrargyrum,  \ 

anuBoiiiatw 
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nydnrgyrain  euiii  ereta,  &Ti. 
Ujdrarn^rl    L-bluriilnro    oor- 
roslriim,  i7tt.  SH3. 

chluriftuiD  iniw,  674. 

iadiJum  ftnruin,  678, 

iwililuEU  rubniw,  578. 

oIdkIur],  571. 

oililntn  llBTniii,57S. 

eilduu  rnhrum,  578. 

■ubHnlfilin*  lt»«tu,  S78. 
hrdnutin,  8H1. 

HydnultnlniD     bjrdniGlilgru, 

K89. 
HjdruttniDo    b^droehlonU*, 

UJd^w(i^  H84. 

(.'anadannU,  884. 

Hjdnitoil  nxHeor  iron.  5S1. 

iijdmbnimKlfl  of  coninc,  S61. 
flf  homnlropLna,  2&0, 
of    wiijmliuniiio^     (^^f*) 

m>. 

Ilj-drobraraic  AoUt,  320, 

eLLer,  {nutr)  320. 
J]}'JruuUiii<iti.  flti7. 
Ilydraahiiiuiie,  814. 
UydrocbtiKJo  Mid,  MS. 

dkcr,  yi:\. 

BjrdrooDCArnin*,  (note)  184. 
Bjdrovjuiic  acid,  458, 
pouuininit  by,  458, 
H/ilru^n    diuxidd,    »oluticin 

«r, »:«. 

peniiidir,  wilntiia  of,  BTB^ 
Dyoeoiuc,  1^7,  264. 

hjiinihniTHiu,  1K7., 

bjdrubnMnntf.  1S7. 
DjrowyaiaiiH),  U'A. 

•alpliaU^  Zja. 
BjuMcyNininnaulpbH^  253, 

oigcr,  187.  36^ 
Rjrparcnwi*,  72S. 
UjpDoiici,  213. 
UjriMiQbtDritw,  971. 
Hjr|iiMl«niiJ«  InjMlkHU,  I  OS. 

inJMtloB*  of  uihtiiiel,  &7  &. 
Kf  pwjBvbnohliie,  {hM*)  U3, 

I. 

I««Uo<l  moM,  {)1&, 
Iebthjol.<lii, 
Idlo«7DcrMl«*,  105. 
Iguohc  acid,  373. 
Ignli  Bocor,  833, 

nscti  ftntouii,  S83. 
Dm,  4110. 

ciuvliie,  400. 

Wragtiiiaiui*,  S0D. 
nilcUnn  aiiiuituin,  72J. 
ImpUTO    En);li>b    aaonLtine, 
446. 

aubacatala  of  copper,  &>l}8. 

■niphal*  of  iron.  V64. 
DtMBpalibilitiai,  110. 
IntliMi  oorn.  817, 

auiut  of,  892. 
BtiKinaU  of,  817. 

haipp,  216. 

BtM^  TH  930. 
7««. 


ladlou,  880. 

Indicatimm    (or    tb4    VH   of 

Diediolnei^  1D1, 
Iniluetiil  enrrent,  78, 
In'-r  iiolion,  413. 
Infu»ii,  lUO. 

Infofioii       of       anthaaiidU, 
724. 

of  oalantitii,  724. 

of  niuwarillii,  724. 

of  .chainntnilii.  734. 

of  cinchon*,  849. 

of  olovw,  71W. 

of  dJgiUlu,  398. 

of    gvnlian,    coropoand. 
715. 

of  jonlper,  818. 

of  lobslia,  33&. 

of  paroira  bnva,  813. 

of      aeatLSf      <H*mpoiuid, 
770. 

of  tboroughfrort,  718. 

of  TaWian,  117. 

of  wild  chtwry,  717. 

of  8«a,RI7. 
lafiuioiw,  100. 
llLfuuutanlbf>iDiiliit,  724 

Darjijpliyllj,  TIV. 

CBMarilljv,  734, 

einobunv,  648. 

digitatu,  898. 

pruni  virftnianv,  717. 

■aana}  oampaMiUiUi,  770. 
Tnjootions,  1 04. 
loMiluMo   gold    pniparatloni, 

68«. 
Intravmntifl      injeotions      of 

obbiml,  ZOO. 
InanctioDX,  meronrial,  Ml. 
lodido  of  gold,  &80. 
lodiDo,  681. 

M  a  dtsinfecUnt,  988. 

ciDlmmt,  i87. 
lodiam,  fi8l. 
lodoftirm,  (90. 

olnlntcil,  598. 
lodoformain,  &00. 
todol,  690. 
lodutn,  681, 
Ipooacuuha,  729,  747. 

aa  a  diaf  bomte,  834 

as  an  «X|>MUinuit,  860. 
IpoauM  Jalap,  774. 
Iridin,  747. 
Irish  noM,  917. 
IiuD,  616,801.963. 

and    auinuiniuia   aitralo, 
626. 

and  ammoQian  tartralo, 
626. 

ftnd    polMwam  twrtntu, 
626, 

aod  quinino  oitnUe,  636. 

and   ctryabniks    oiUrato, 
636. 

by  hydnigca,  621. 

Quovonne'a,  621. 

tartraUai,  626. 
IsiogUw  pluter,  OSS. 
leo- nilroM-ftiitlpyrln,    {ttolt) 

098. 
Iiopalletleiiiia^  96C. 
lasHM,  909, 


J- 

Jaborandi,  794,  836. 

aDtagomsm  to  alroplno, 
842, 
Jaborandine,  {»oie)  836, 
JaboriBo,  (nola)  8U, 
Jaokat  pooltlM,  939, 
Jagoaraady,  886. 
JftUp.  747,  774. 
Jalapa,  774. 
Jamaica  K'^^g^*')  730, 
Jambul,  617. 
JamaaUiWD  irced,  262. 
JamguAmndi,  836. 
Jamguarandy,  836. 
JaDipha  niamltnt,  UI9. 
JatvuHiiKa  jiahiiata,  718. 
JerusaJein  uak,  V44. 
JerrlBe,  430.  487. 
JmmjuIiw,  yailov,  338. 
Jug[»ai,  786. 

clD«r«a,  768. 
Jnlfla  of  ocmiuffl,  364. 
JaicM,  100. 
Jolinjitaoup,  80. 
Jnnipar,  816, 
Juoiponu,  816. 

oouiannLi^  815. 

ubina,  862. 


K. 
KairiD,  712. 
Karaala,  961. 
Kainoalk,  96 1. 
Kslalactronaa,  83. 
Kavm-kara,  827. 
Kawa,  827. 
K»<*in,  837. 
KcatiBh  ointniMit,  908. 
KtDo,  482. 

Kioo-Unuia  a«id,  478. 
KoU  nut,  399. 
Komb8  poUoa,  41S. 
Koowln,  944. 
KooMo,  944. 
KoBinya,  S3. 
Kranerta,  482. 

Ulna,  4S2. 

Uiaodra,  483 


L. 

Labftmujue's  •olution,  973. 
Liulio  add,  (i33. 
Lactu-pbiai]ifaat«of  Haw,  686. 
Lucloi^a  utivB,  130, 
LiLcCuoariam,  138. 
L-iictuain,  128. 
Lady  Webatv  pllli,  7«9. 
LanoliB,  933. 
lArd,  921. 
Laudanino,  186. 
lAndaoam,  176. 

deodoriMd,  178. 
t.aBnM  «anpbor»,  U6. 
I.aTntidula  *pica,  {not*)  733. 
I.>vcn'lor,  oil  o^  lli. 
LaxativM.  763. 
Lead,  486,  903. 

watsM,  497,  849. 
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Laftd  ouboD»te,  408. 

nitnU,  4eu. 

oxide,  4U7. 

pluter,  497,  933. 

poUoning,  487. 

wftter,  49it. 
Ledojeo'i  duiDfecbuit   mIi^ 

tion,  409,  96:1. 
Lamon-jaioe,  -172. 
Iiemon-p«el,  723. 
LsmoDS,  esseDti&l  ult  of,  474. 
LepUndiin,  747. 
LovMtt  wormHeed,  944. 
Xaohen  starch,  917. 
LioheniD,  917. 
LichstMrio  acid,  917. 
Light  mkgnwia,  7&A. 
Lignum  vitn,  A16. 
Lilj  of  th«  VRlley,  411. 
Lime,  940. 

u  a  disinfectant,  964. 

iMto-phosphatfl  of,  MS. 

liDiment,  940. 

QDBlMked,  949. 

VKter,  939. 
Llmonia  cortex,  723. 
Liniment  of  Rmmonia,  908. 

of  belladonna,  250. 

of  camphor,  122. 

of  ohioruform,  Ifil. 

of  lime,  94U. 

of  soap,  122. 

of  turpentine,  908. 
Linimenta,  lUl. 
Liniments,  101. 
Linimentum  ammonite,  90S. 

beUadonuw,  250. 

oaloia,  9-JU. 

camplioru,  122. 

ohlorofuruii,  l&l. 

sapODis,  122. 

terebinthins,  908. 
Linseed  oil,  922. 
Lint  of  borio  acid,  974. 
Linum,  9  IB. 

usitatiaaimum,  918. 
Liquid  oosmoliDe,  928. 
Liquor  acidt  arsenuBi,  561. 

ammouii  acetatis,  843. 

areemoi    et    hydrugyri 
iodidi,  589. 

calcis,  939. 

ferri  ohloridi,  523. 

ferri    subsulphatis,    &23, 
849. 

ferri  tersulpbatis,  523. 

gutta-perchse,  033. 

hydrargyri  nitratis,  913. 

iodi  coui))U!<itu8,  687. 

maguesii  citralis,  772. 

morphinie  fulphatis,  179. 

plumbi  liubaoetatis,  498. 

plumbi    Bul>acotati«    dl- 
lutus,  498. 

potaKsee,  935. 

pota3)tii    arsenitis,    568, 
562. 

potassii  citratis,  801. 

aoda,  938. 

aodte  cbloraue,  971. 

sodii  arsenatia,  562. 

■inoi  ohloridi,  013. 
LiquoreSf  100. 


Llqnorioe,  918. 

powder,  770. 

root,  918. 
Usbon  diet-diink,  616. 
Litharge,  497. 
Lithii  earbonas,  808. 

eitras,  808. 

eitras  effenreseana,  808. 
Lithium,    arsenioal    aolBtion 
of.  809. 

bromide,  319. 

carboutA,  806. 

citrate,  808. 
LiT«r,  aotioB  of  Mthartlai  on, 
740. 

oil.  598. 
Lobelia,  333,  860. 

ioflata,  333. 
Lobeline,  333. 
Looal  remedies,  113, 718. 
Logwood,  482. 
LoBopban.  968. 
Lounges,  101. 

of  ipeoaeuanha,  734. 

of  ipeoaouantka  and  mor- 
phine, 734. 

of  santonin,  948. 
Lngol's  solution,  587. 
Lump  asafetida,  1 1 7. 
Lunar  caostio.  507. 
Lupulin,  126. 
Lupulina,  126. 
LnpuUniim,  126. 
LjoootODine,  (>ole)  448. 
Lyctonlna,  {*ote)  446. 
L/sol,  968, 


Haoe,  719. 
Maois,  719. 

Hagendie's  solution  of  mor- 
phine, 179. 
Hagneeia,  756,  935. 

ponderosa,  756. 
Magneaii  oarbonae,  756. 

oitras  efferveseens,  772. 

sulphas,  770. 
Uagnesium  carbonate,  758. 

citrate,  772. 

sulphate,  747.  770. 
Magnetism,  98. 
HaiieDio  acid,  817. 
Hale  fern,  949. 
Malio  acid,  484. 
Malt,  054. 
Manganese,  535t 

dioxide,  525. 

sulphate,  525. 
Mangani  diosidum,  525. 

sulphas,  525. 
Manna,  755. 
Mannite,  755. 
UaranU,  910. 

arundinacea,  919. 
Marohand's  test  for  strjch- 

nine,  274. 
Marjoram,  oil  of,  (ho(«)  723. 
Mass  of  copaiba,  824. 

of  mertiuiy,  574. 
Maasa  oopaibfe,  S24. 

hjfdrargyri,  574. 
Massage^  20. 


IbtarteBadka, 
]Catiaia,8M. 
MaUea^SMu 
MatoioHlB,  714. 

lIay-«ppK7n. 
UmdnmmMrm, 
M«M«rwortka 

tas,  98S. 
Haebaaical    ai 

726. 
HaDOBi««eid,U 

Mmobjh*,  187. 
MMOBOMias^  l» 
M«dalfe  SMsafia 

M«li«M,483. 

HelaJaaea  karat 

Malia  andane^ 

M«UsBa,7X3. 
HBiHnalii,  7! 

Mdlita,  100. 

Mentha  piperita, 
pnlcfpum.  84 
riridis,  733. 

Menthol,  669. 

Mereorial  eachei 
inunctions,  ', 
ointmeot,  57 
oleate,  574. 
puis,  574. 
plaatn-.  574. 
pnrgatirea,  ' 

McToarie  nitrate 
913. 

Mercnrj,  562,  7f 
ammonia  t«d 
aatipblogi«ti 

568. 
aa  an  antisj 
hjpodennie 
with  chalk, 

Hetachloral,  S04 

Metaervsol,  966 

Metaldebjd,  210. 

M  etal  1  o-ther^  J, 

Meth«n7l  ehloriij 

Metbyl-acetanilii 

-pjridjl  am 

droxide,  8- 

aalicjIaA,  6S< 

saJicjtate,  6t 

Methjlal,  214. 

Methylene  bicbto 

Metbyaticin.  827. 

Mexer«on,  617. 
ointmrni,  61 

Meiereum,  617. 

Mild      mercuron 
574. 

Milk  foods,  30. 
of  aaafetida, 
punch,  31,  3. 
toast,  pan  ere 

Mineral  astringei 
emetics,  741. 
tonics,  516. 

Mistura  crcue,  91 
ferri  oomposi 
SlyoynhissB 

918. 
potaatii  oitn 

Mistuns,  ICO. 
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KUtanof  uKfMi(U,1I8. 

Nerrinto,  112. 

Oil  of  lbe»bro«>ai,  931.                            ^^| 

Neutral  mixture,  fOl,  M&. 

of     tbjiDua    aorpTlliun,                ^^H 

Mlxtar«*,  IQO. 

Kg«i  ounpbor,  (not*)  131. 

(aotf)640.                             ^H 

Moiat  bMt.  SSI. 

Xii-utiKQiD,  340, 

Tttlgaria,  (nom)  S69.               ^^| 

Moteww,  7M. 

MeutiocL,  34U, 

of  Urpentine,  818,  991.                  ^^M 

Nitre,  mX 

of  YalorUo,  US.                              ^^| 

Nitric  Kid,  62B. 

of  vitriol,  (26.                                 ^^1 

TOt 

Bold  M  a  BMutie.  VIS. 

of  wine,  h«aT7,  123                      ^^H 

lloBobronftt«d  euDphor.  133. 

OKiile,  i:i2. 

of  wgnnieed,  944.                            ^^H 

MoBS«J'a  •Dtiitioii.  ass.  Ml. 

Nitrite  uf  I'tbjl,  331,  KI3. 

Oinlment,  101.                                                ■ 

McfphiMB,  178. 

Nltri>Ken  niimoxiilc,  133. 

builicon,  818. 

Horrlilni*  M«tA«,  17fl. 
bfdrMihloriu,  17V. 

Nilr.j|;lr(tt!rtp,  3.H2. 

of  aiBiBODlatod  meronrr. 

Nitro-liydrueblorie  kcid,  &S0> 

579. 

■nlphu,  179. 

Nilm-inuntttie  aoid,  &!(B, 

of     ammo&IuiD     iodtdth 

Utirpbiac.  17*. 

Nitruat  euid,  530. 

590. 

ftct^LHIc,  179. 

uxide,  Kta. 

of  antlmonj',  430. 

hyJnMblonte,  179, 

Noriritjr  Kprucit;,  tOtl. 

of  belUdouna,  2M. 

vul[»h»«,  179. 

Nnn»oud'«    tici«tura  of  tm^ 

of  galllo  aold,  48L 

Morrhaol.  (a«i«)  Ml. 

Inim  vindc,  497, 

of  gaJla,  481. 

UoMhiuvliy 

NntgKll,  UI. 

of  lodina,  M7. 

■DOMhir«ru,  119. 

Nutmeg:,  71V. 

of  Mofittm,  M&. 

Motor  poinU,  IKL 

NutrUnti,  112. 

of  hod  ou-bonate,  499. 

Moil n U ill 'CJlmb tog,  M. 

of  marourta  oltrato,  578. 

MiMila|;«of  gum  kTkbie,  015. 

Nux  TOfBioB,  273. 

of  maroarj,  673. 

at  mmmtnM  pttb,  9lt(. 
of  iilippBr^  aim  bark,  VIS. 

of  meaoreofi,  SI7. 

of  nnlgall,  481. 

of  tngMMitb,  VIS. 

a 

of  potaMtum  iodide,  ft89. 

MuDilBgW,    100. 

uf  rod  murourio  oxid^ 

UaeilaxiDw,  100. 

0»tiBM}.YM. 

fi78. 

MucUagti  ncscin,  ttlfl. 

porridge,  S3. 
Obtu'a  Uw,  -,i. 

of  nao-wator,  48S,  921 

■MM/nM  aedalbe,  9IS. 

of  atrkmoslam,  ZU. 

_                  tn|>a«»itbn,  919. 

OIL  of  Ruber,  134. 

of  sulphur,  758. 

of  RoltiharMod    ooUmb, 

■                  uliui.  VIO. 

of  elbpioe,  720. 

■         MuouiiK,  Vjl. 

of  ADIM,  723. 

75fl. 

1                 pruri«n*,  B^l. 

of  upie,  (Mufe)  723. 

of  tAoitie  acid,  480. 

■         Mnllnl  trinrv  370. 

of  eiyupuL,  7X2. 

of  tar,  (160. 

B        Murwt*  of  Mnmania,  8S2, 

of  oem|>bor,  122. 

uf  Tvratrine,  444. 

H                of  Dwicino,  181. 

of  oarawaj,  723, 

of  whiiu  precipitate  579. 

W                of  norpbtne,  179, 

of  alMOOpodium,  944. 

of  7HU)W  mercuric  ox* 

Mari«tic  me'iA,  ftZ8. 

of  -'""*■"".  7  IV. 

ide.*78. 

Mu*o»riDe,  anUdole  for,  }9&. 

of  olorM,  7IH. 

of  lino  oxM^  503. 

-         itutk.  MX 

of  rapoiba,  JI24. 

Otntmonta,  101, 

m                Unrturo  of,  115. 

of  eoriAiidor,  t'lX 

Olaa,  922. 

■      MwteH,  voa. 

of  ooUon  Mwd,  V2a. 

dcetillau,  100. 

K             M  AB  emetic,  740, 

of  oabob,  82S. 

Oleota,  IVV, 

■             floor,  7iO, 

of  arigorun,  SIfl. 

Oleato  of  m«r«of7,  574,  579. 

■              fUfmr,  V07. 

of  euaaljrptua,  UV, 

of  v«ratrla«,  444. 

■  blHter.  9D«. 

■  MatlDQUDl,  U3I. 

of  fennol,  723. 

OleaUa,  lnH. 

of  gMillbarta,  086, 
of  nnlooma,  MS. 

Olcatutn  brdrmrg7ri,  574, 578. 

■       Hjrmltcm  719. 

faratriiue,  444. 

1               frafreoi,  710. 

of  junijior,  816. 

01wr«aln  of  outioum,  722. 
of  gtibob,  »2ft. 

■        MyroBio  »dd.  BBS. 

nf  IkTcoder,  72J, 

MjTTh.  8(11, 

of  meco,  710. 

of  ftra,  V4V. 

MrrrbA,  d61. 

of  mujonun.  (nv<«>  723. 

of  gioger,  720. 

1 

of  meotba  polaidum,  846. 
of  muatard,  906. 

of  lapolla,  I2S, 
of  pepper,  721. 
Olwraaliu  aaphlll,  949. 
ouaiai,  721. 
oibabn,  826. 

of  rajrisUea,  710. 

NapvlliDC^  (ii*f«)  U9, 

of  notnbg,  72*. 

MaphuUn.  977. 

of  pennyrojal,  806. 

K               .fulpbonU  ftcid,  977. 
1       NftphuJinum,  1)77. 
*        Napbtb&lon.  (90. 

of  peppor,  721. 

lupolUup,  I2S, 

of  pei-permlot,  733. 

pipsho,  721. 

ounubor,  669. 
of  pboapboru*,  bii. 

aingiboria,  730, 

Nkpbtlmtol.  fiSy. 

OlooreafBB,  109, 

N*pbU)l,  977. 

qI  pimontA,  720, 

Olooreaiiu,  100. 

KMveinei,  179, 

of  roaomitry,  (im>4«)  713. 

Oloum  ivthcrciuni,  175, 

amj-Kdalw       expnaaan, 
V22. 

Hftreotia,  830. 

of  ^l^  843. 

IfMVOtlne,  184. 

of  aaadftlwood,  81S,  SM, 

KkUloln.  7S7. 

of  aa*!!*!^*!,  723. 

bMuUa  ToloUla^  «««. 

NtiLMaUiig  dUpbontlc*,  631, 

of  naTino,  MS. 

ei^)u)>Blt,  732, 

K                  Ui. 

of  ipoarmint,  723. 

eumpbdrv,  122, 

I              •spectcranUi  SM. 

of  iweet  btroh,  S8S. 

oarjrophjrlli,  719. 

■       27*t^Ddn^  715. 

of  Un»y.  iti. 

ebonapodll,  944. 

■               n><l>Kl,7li. 

of  t&r,  bAV. 

einnaaoiii,  719. 
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01«oiB  oopubiB,  824. 

o«b^»,  82S. 

uigsrontii,  SI  8. 

flaoaljrpti,  650. 

g»ultherija,  ftSft. 

gowypii  nminlfl,  923, 

hedeonUB,  888. 

juoipori,  818. 

lini,  B22. 

morrhme,  &98. 

tnjrutioB,  720. 

oliTM,  922. 

phosphontmn,  54A. 

pimento,  720. 

ricini,  7&0. 

wbinn,  883. 

HBUli.  818,  SftS. 

Hwafru,  722. 

eioftpis  ToUUK  908. 

■uooini,  124. 

ter«binthiii»,  818. 

tbeobromatiB,  921. 

UgUi,  782. 
Olive  oil,  922. 
Onftje  poison,  413. 
Opening  i^jeotion,  749. 
Opiuine,  187. 
Opli  pulTii,  178. 
Opium,  161. 

donareotitttam,  178. 

deodontnm,  178. 

deodoriiad.  178. 

Kiaoning  97,  173. 
irkej,  181. 
Onnge-llower  wntw,  728. 

flowera,  723. 

peel,  723. 
Ortho-oneol,  966. 

-cr«aotio  Mid,  (■al«)  675. 
Otto's  test  for  strrebalne,  274. 
Oxmlsta  of  potaaiom.  Mid, 

474. 
Ozftlie  Mid,  474. 
Oxide  of  gold.  580. 
Oxides  of  iron,  98S. 
Oxjcubonol,  707. 
Oz7dioolohioiu^  608. 
Oxymorphine,  170. 
0x7U>eica,  113,  867. 
OsyspKrteine,  {nott)  417,790. 
Oyaten,  pMioreatlted,  36. 
Osone,  [nou)  818. 


P. 

PKhouiiu  poison,  418. 
PkIb  cateobu,  482. 

cincbona,  820. 

rose,  483. 
Panereatio,  954. 
Pancreatiied  milk-toaat,  35. 
Papain,  955. 

Papaver  eomniferoffl,  161. 
Papaverine,  185. 
PapajotiD,  955. 
Papers,  101. 
ParaohiDanisols,  711. 
Paraobloralosfl,  205. 
Paraoreeol,  966. 
Para-ereeotio  Mid,  (aota)  675. 
Paragnaj  tea,  399. 
Panddehrde,  210. 


PanldahjdoiB,  210. 
Paralliaic  mM,  614. 
ParamidapheBol        nlphatih 

700. 
Paramorphiii^  1S4. 
Paregorio,  178. 
Pareira,  813. 

bnTa,SlS. 
Parillin,  614. 
Paialey,  8C3. 
PwUlinia  aoiUlb,  3W. 
PmtI  barlejr,  9M. 

■ago.  919. 
Pearlaah,  800. 
PeUetierina,  9H. 
PalUtory,  894. 
PehMiao,  715. 
Pmnjnjal,  866. 
Pental.  153. 
PepD,950. 
Popper,  721. 
Peppermint,  723. 

water,  733. 
Pepsin,  052. 
Pepeinum,  953. 

saoebaratom,  952. 
Peptone  of  copper,  (»oU)  726. 
Peptoniied  bmn  taa,  35. 

gruel,  34. 

milk,  34. 

ojrsten,  35. 
Peranlphato  of  iron,  ft33. 
Petrolatiun,  938. 
PetroeeliDum,  883. 

•ativnm,  803. 
Pbarmacology,  99. 
Pharmaeopoeia,  SS. 
PhannM^,  90. 
Pbenaeetin,  708. 
Pbenaaone,  893. 
Pbenasonam,  693. 
Phenie  aoid,  653. 
Phenoeoll  hydroohloride,  709. 
PhenylMetamide,  704. 
Pheny laoetanilide,  704. 
PhenjI-dimethjl-pynMlone, 

693. 
Pbenylie  ateohol,  652. 
Pboephate  of  calcinm,  604. 
Phoephorie  Mid,  904,  888. 
Pboep  boras,  535. 

antidote  to,  543. 

oil  of,  545. 
Pbysoatigma,  293. 

venenoanm,  293. 
PhjBostigminie  salicylaa,  304. 

■nlpbas,  304. 
PhyBORtigmine,  293. 

blue,  293. 

salicylate,  304. 

■nlpbato,  304. 
Ficra-aconitine,  {nou)  440. 
Piorsna  exoelta,  714. 
Piorio  acid,  650. 
Pikropodophyllin,  {itott)  777. 
Pill  of  aloes,  760. 

of  aloes    and   asafetida, 
769. 

of  aloes  and  iron,  769. 

of  aloes  and  maatio,  789. 

of  aloes  and  myrrb,  769. 

of  asafetida,  118. 

of  opium,  176. 


of  ihahari 
TML 
PII1%I0I. 

PUaovplaB 

««,842 

&itna,83l 
PilBeBV|nn%  83 

antagoaui 

pu%M: 

h/dmeUsi 

nitrats^SSi 

Piloearpo^US 

Jaborandi. 

asUauaa,! 

PUbIk,  101. 

akM^rOO. 

ahMaataai 

aloMetlo- 

aiooe  et  ma 

aaaitetidK, 

Athartiea 

776. 
onii.  178. 
pboapbori, 
rbei,  766. 
rbei  eonpo 
Pimenta,  720. 

offieiaalis, ' 
Pimpiaella  anis 
Pinkroot,  943. 
Pinoa  paloatria. 
Pipe  gamboge, 
Piper,  T21. 

attgnitifblii 
onbeba,  »H 
mathystieni 
nignuB,  72 
I^peraaidine^  M 
Piperuine,  809. 
hjdroehkwi 
Piperin,  721. 
PiperiDDB,  721. 
Pipeieaeva,  815. 
Pistaeia  terebiw 
Pitoh,  859. 
Piz  Bnrgnndiea 
liqoida,  859 
PlaSDia,  926. 
Plaatar,     caDthi 
908. 
of  ammonii 
onrj.  856 
of  arnica.  4 
of  asafetida 
of  belladoBi 
of  Bnrguad, 
of  merenij, 
Pla«te^^  101. 
Plumbi  a«ctaa,  4 
carbooas,  t\ 
nitna,  499. 
oxidom.  497 
Plumbum,  486. 
Podophyllin,  745 
PodophjlUnie 

Podophyllotozia 

PodophjUuB,  73 

peltatom,  7' 

Polygala  aaoaga, 
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PolrgBllo  aoid,  855. 
PomegrftDftta  rind,  950. 
Poppy,  181. 
Porphjroxino,  IStf. 
Porridge,  32. 
PoUsfa,  800. 
PoUsM,  OlO,  935. 

earn  caloe,  911. 

sutphnr»U,  758. 
Potawii  kc«UB,  8U1. 

bioubonu,  800. 

biUrtrma,  802. 

b  mm  id  am,  307. 

eaJ-boDU,  800. 

ehloiu,  805. 

oitna,  801. 

cyan  id  um,  400. 

ct  Bodii  Urtru,  773. 

iodidum,  587. 

BitrM,  803. 

nitris,  331. 

parmkngknu,  068. 

flnlphu,  773,  802. 

Ultras,  802. 
PoUaBium,  794. 

BoeUU,  801. 

and      aodium      Urtrmt«, 
773. 

bicarbonate,  747,  800. 

biUrtrate,  802, 

bromide,  307. 

oantharidinate,        (note) 
903. 

earboaate,  800. 

eblorata,  805. 

oitrate,  80 1. 

citrate  as  a  diaphoretic, 
835. 

eyanide,  489. 

iodide,  5»7. 

nitrate,  803. 

nitrite,  331. 

permanganate,  801,  980. 

inlphate,  773,  802. 

tartrate,  802. 
Pondre-dfr4aoo«MioB,     (••«(«) 

488. 
Ponltioee,  928. 
Powdered  opium,  178. 
Powders,  101. 

Praoipitated  oaloiom  oubon- 
ate,  941. 

oalciuca  phoapbate^  608. 

sulphur,  757. 

line  oarbonate,  503. 
Prepared  ohalli,  940. 
Prescribing,  art  of,  107. 
Pride  of  China,  943. 
Primary  oorrent,  78. 
Propenyl  alcohol,  923. 
Propylamin,  590,  868. 
Protagon,  130. 
Protectiree,  113,  932. 
Protiodide  of  merepry,  578. 
Protoplne,  734. 
Prunes,  754. 
Pmnus  serotina,  716. 

Virginiana,  716. 
PruMio  acid,  458. 
Psendaoonitine,  (tioto)  4M. 
Paeudomorphine,  187. 
Pterooarpns  maraapiiun,  482. 
PolTens,  101. 


Palvia  anmationi,  719. 

efferreoceu    eompoiltoi^ 
773. 

glyoyrrhits    oompoeitw, 
770,  918. 

ipeoaeoanhw  et  opii,  178, 
834. 

JalapM  oompoaitoi^  775. 

parturiens,  876. 

rhei  oompoeittu,  706. 
Pumpkin  Boed,  950. 
Punch,  milk,  31. 
Pure  extract  of  glycyirhiaa, 

918. 
Purgative       emmenagogDes, 
861. 

enemas,  749. 
Purgatives,  749. 
Purges,  759. 
Purging  agaric,  484. 

cassia,  755. 
Purified  aloes,  780. 

animal  charcoal,  057. 

chloroform,  142. 
Pyrethmm,  894. 
I^ridin,  847. 
Pyrocateobin,  880. 
I^rogallie  auid,  478. 
Pyroxylin,  932. 
Pyroxylinnm,  932. 

Q- 

Qnadroborate  of  aodium,  973. 
Quassia,  714. 
Quasiin,  714. 

Quebraobamine,  (aoto)  363. 
QuebraohiDO,  (noU)  353. 
Quebracho,  353, 
Quercitron,  483. 
Querous  alba,  483. 

lusitanica,  481. 

tinctoria,  483. 
Quevenne's  iron,  521. 
QuinidinsB  sulphas,  844. 
Quiaidine  sulphats^  844, 
Qninina,  820. 
Quininn  bisniphaa,  843. 

hydrobromaa,  844. 

sulphas,  621. 
Quinine,  820, 

and  urea,  bimariat«  of, 
6U. 

bisulDhate,  643. 

dibydroxyle,  (note)  635, 

bydrobromaU^  644. 

sulphate,  621. 

tannate,  644. 
Qntnoidin,  848. 
Qainoidine  (animal),  639. 


Reactions    of    degoteration, 

86. 
RMtal  alimeatatloB,  3ft. 
Red  cinchona,  620. 

ipecacuanha,  729. 

mercuric  oxide,  576. 

mercuric  iodide,  578, 

precipitate        ointment, 


Bed  rose,  483. 

wine,  380. 
Reduced  iron,  531. 
Reflex     cardiac     inhibition, 

(No(«)  147. 
Refrigerant  diaphoretics,  831, 
835. 

dinretice,  794. 
Refrigerants,  470. 
Remedies,  extraneous,  112. 

systemic,  112. 
Remijia  pedunoulata,  640, 

Purdieaoa,  648. 
Rennet,  052. 
Resin  cerate,  818. 

of  jalap,  775. 

of  May-apple,  777. 

of  podophyllum,  778. 

of  scammony,  770. 

of  veratnim  vlridt^  433. 

plaster,  497. 
Reeioa,  817. 

JaUps,  775. 

podopbylli,  778. 

scammonii,  770. 
Resinn,  101. 
Renins,  101. 
Resoroin,  871. 
Reeoroinum,  071. 
Respiratory  depressantSt  352. 

sUmulants,  352. 
Reet-cure,  40. 
Rhabarbarin,  765. 
RhamnuB,  758. 

ftangnla,  758. 

pursbi&ns,  756. 
Rhatany,  482. 
Rheln,  765. 
Rheum,  764. 

officinale,  764. 
Rhodeoretin,  774. 
Rhubarb,  747,  764. 
Rhus  glabra,  184, 
Ricin,  759. 
Riclnoleio  acid,  760. 
Rioinoleiu,  759. 
RiciouB  commuoU,  759. 
Roobelle  salt,  747,  773. 
Romas  chamomile,  721. 
Rosa  oentifoHa,  483. 

Oallica,  483. 
Rosemary,  oil  of,  (no(s)  723. 
Rose-water,  183. 
Rosin,  817. 

RotUera  tinctoria,  951. 
RotUerin,  951. 
Rousselo^  arsenical  paste  o^ 

913. 
Rubefiwienta,  113,  005. 
Rubreserint^  308. 
Rue,  883. 
Russian  bath,  839. 

rhubarb,  781. 
Rnta,  863. 

graveoleu^  S0S. 
Rutin,  868. 
Rye,  807. 


Babadilline,  487. 
Sabina,  863. 
Sacoharat*  of  limn,  8M. 
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Baooh&rnted  ferroas  ou-bon- 
Ate,  522. 
ferroua  iodidt^  634. 

Eipeia,  9a2. 
urin,  920. 
Skoehftnim,  7U. 

Uctu,  754. 
Bkge,  723. 
B«go,  919. 

pomdgci,  33. 
Sagna  Rumpbii,  919. 
B&igoD  einDunon,  719. 
Sal  ammoniao,  852. 

prunelle,  803. 
Baliein,  686. 
Bftlicinam,  686. 
Bftlic  vlate  of  ^-surhthol  ether, 

689. 
Balioylia  acid,  674. 

wadding,  685. 
Saliojlurio  aeid,  680. 
SaligeniD,  686. 
Saliz,  686. 
Balol,  687. 
Salaqwrin,  614. 
8»lt  of  lemons,  aneotial^  474. 

of  Borrel,  474. 
Bal^Mttre,  803. 
BalTia,  723. 

olEcinalifl,  723. 
Sandal-wood  oil,  616,  8M. 
Sanguinaria,  734. 

eanadenaia,  734. 
Sangninarine,  734,  747. 
Santalom  albnm,  816,  858. 
Santoniea,  944. 
SanUnin,  945. 
Santoninie  aaid,  946. 
Santoninum,  945. 
Saponin,  (woto)  381,  61^  855. 
Sanaparilta,  614. 
Sanaparillin,  614, 
Sanaponin,  614. 
SaaaJVaa,  oil  of,  733. 

pith,  918. 
Saturnine  oerebritia,  488. 
S*Tinc^  862. 
SaunmoDinm,  776. 
SounmoDj,  747,  776. 
Soheele's  green,  559. 
Sobweinfart  groen,  559. 
Boilla,  740,  786,  859. 
Bciltain,  787. 
Boillin,  787. 
BcllUpicrin,  787. 
BcillitiD,  786. 
Bclllitoxin,  787. 
Bolerotinio  acid,  868. 
Booparin,  790. 
Bcoparins,  790. 
Boopolamine,     h^rdrobromate 

of,  (note)  188. 
Bcudamore's  mixture,  613. 
Soulein,  786. 
Eecale  oereale,  867. 
Sedative  eipectoranU,  846. 
SeidliU  powder,  773. 
Senega,  865. 
Senegin,  855. 
Senna,  747,  769. 

leaves,  754. 
SeroonB,  620. 
SerpcQtaria,  724. 


6eaqntoxid«  of  irao,  S2S. 
Sex  la  ralaiioB  to  diM^  106. 
Shora  oU,  598. 
Sialagoguw,  113,  894. 
Sick,  foeding  of  tb«,  36. 
Silk  of  lodiaa  oora,  SIT. 
Silver,  507. 

ojaaida,  469,  616. 

iodide,  515. 

nitist«,  607. 

nitrate,  diluted,  &14. 

nitrate,  faami,  607. 

oxide,  514. 
Simamba,  714. 

cxeelaa,  714. 
Simple  bittera,  714. 

diaphoretioi,  832,  8S6. 
Sinapin,  906. 
Sinapinic  aoid,  906. 
Sinapii  alba,  905. 

nigra,  905. 
Sinapiain,  906. 
Sipeerinc^  715. 
Sipbon  stomaeb-pnmp,  (i*a(e) 

174. 
Slipper;  elm,  916,  930. 

elm  bark,  916. 
Smelling-aalU,  895. 
Smilacin,  614. 
SmiUz  medioa,  614. 

officinalis,  614. 

papjraoea,  614. 
Smnt  of  Indian  oom,  893. 
Smyrna  opium,  161. 
Soap  Uaiment,  122. 

plaater,  497,  933. 
Sooaloin,  767. 
Soootrine  aloei,  766. 
Soda,  938. 
Sodii  Metaa,  939. 

araeniaa,  562. 

bicarbonaa,  938. 

bkarbonaa  Tenalla,  938. 

boras,  973. 

bromidnm,  319. 

earbonaa,  938. 

oarbonas  exaioeatus,  938. 

nitfaa,  803. 

phoaphaa,  77S. 

aalioylaa,  683. 

eantuninu,  949. 

anlpbu,  772. 
Sodium,  035. 

acetate,  939. 

and  theobromine  aaUo;- 
Ute,  792. 

arsenate,  562. 

bicarbonate,  938. 

bicarbonate,  commercial, 
938. 

borate,  971. 

bromide,  319. 

carbonate,  938. 

carbonate,  dried,  938. 

chlorate,  (nute)  808. 

cbloride,  747. 

nitrate,  803,  939. 

phosphate,  747,  772. 

•alicylate,  683. 

nntoninate,  949. 

aulphate,  747,  772. 

aulphoTinate,  773. 
Solid  extract^  lOL 


Scdnbte  terie  pha 
ftnie       pyv 

625. 
iroa  aada^ 

626. 
Solatkni  of  aan 

tata,»43. 
of  ancaiie  ei 

iod>d%58l. 
of  aiwoui  a 
tii  ehlorinata 
oflarTieaahsi 
of  hrrieaa^ 
of  gntta-pan 
sfhTdragtad 
of    hjdngM 

979. 
of  kadauhoe 
<tf  lime,  839. 
of    magneaia 

772. 
of  merenrie  a 
of   persnlphtt 

of  potaasa,  93 
of     potaauaa 

562. 
of  potaoainm  ( 
of  aoda,  938. 
of  eodiua  an 
of  aalHulphal 

523. 
of  sine  chkni 
Solntiona,  100. 

of  Dapbtol,97 
Solreate,  860. 
Somnifaeiaat^  111 
Soapa,39. 
Soziodol,  597. 
Spanish  fliea,  900. 
Spaitein*  snlphaa, 
Sparteine,  417. 

nUpfaatc,417. 
Spaamodie  eigotiai 
Spearmint,  723. 
water,  723. 
Spermaceti,  921. 
Sphaoelicinic  acid. 
Spice  plavtos,  907. 
Spigelia,  042. 

MariUndica,( 
Spinal  eord,  galrai 

the,  96. 
Spirit  of  ammonia 
aromatic, 
of  anise,  723. 
of  eampbor,  i: 
of  chlorDibrm, 
of  cinnamon, 
of  ether,  comp 
of  juniper,  8i( 
of    jnniper,    i 

816. 
of  larcDder,  T. 
of  lemon.  723. 
of  Mindereruf 
of  nitron*  eth< 
of  peppermint 
of  speatmint, 
Spirit!,  100. 
8piritn%  100. 

atlMriaooDpc 
MlMriiiutnn 
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Bplritas  unmoniJB,  859. 

unmoni»        uomatioiu, 
369. 

anisi,  723. 

euD  phone,  123. 

ohlorofonni,  161. 

eiDiumomi,  719. 

fhimenti,  380. 

jnuiperi,  816. 

juuiperi      compoaitna, 
816. 

larandnla,  723. 

limooia,  723. 

menthj*  pip«rifaB,  728. 

in«iiUi»  Tiridia,  723. 

vini  Gftllioi,  360. 
Bqnill,  786. 

as  ui  emetic,  740. 

as  &n  expMtorsDt,  869. 
Squirting  oueumb«r,  778, 
Bur  MiM,  723. 
Btioking  plaster,  497,  817. 
Stigm»t»  of  Ze»  mara,  817. 
BtimaUtJng    ammenagognM, 
862. 

•xpectoranU,  852. 
Stomaah-pamp  riphoii,  174. 
StoiDaoUioe,  113,  713. 
Straita  oil,  598. 
Stramonii  folia,  252. 

>era«n,  252. 
Stramonium  learee,  253. 

■eed,  252. 
Btronger  water  of  ammonia, 

359,  900. 
Btrontii  bromidnm,  812. 

iodidnm,  590. 

lactaa,  812. 
BtroDtium,  811. 

bromide,  812. 

carbonate,  811. 

ebloride,  811. 

iodide,  590. 

lacUte,  812. 

pbosphate,  {noU)  812. 

tartrate,  812. 
Strophanthidin,  413. 
Btrophanthin,  413. 
Strophanthua,  413,  794. 

Dispidus,  413. 
StT7ohnio  aoid,  284. 
Btrfohnina,  273. 

poiaonlng  b^,  287. 
Btrjohnina  aulphaa,  201. 
8tT7ohnine  anlphate,  291. 
Btryohnoa  nnz  romioa,  273. 
Stnpea,  820,  907. 
Btjptio  cotlodion,  480. 
Blyraz  beoioin,  680. 
Subaoetate  of  copper,  506. 

of  lead,  408. 
Sublimed  aulpbnr,  757. 
Subaulphate  of  iron,  523. 
Bncoi,  100. 
Baocinic  acid,  691. 
Saocinnm,  124. 
BaoouB  oonii,  350. 

timonia,  472. 
Sugar,  754. 

aa  a  diuretic,  794. 

of  lead,  497. 

of  milk,  754. 
Sulphate  of  atropine^  UO. 


Sulphate  of  bebeertne,  716. 

of  iron,  impure,  964. 
Sulpho-earbolte  acid,  657. 
Sulpho-sinapiitin,  906. 
Snlphooal,  207, 
Sulphur,  757. 

lotum,  757. 

ointment,  758. 

praeoipitatum,  757. 

Bublimatum,  757. 
Solphnrated  antimonj,  423, 

lime,  759. 

potaaaa,  758. 
Sulpnuret  of  antimonj,  423. 
Sulphuretted  hydrogen,  856. 
Sulpburio  acid,  526. 

aa  a  oanstic,  913, 
Salphuroua  aeid,  075, 
Bumaoh,  484. 
Suppoaitoria,  101,  104. 
Suppoaitoriea,  101. 

of  asafetida,  118. 
Sweet  casaava,  9IU. 

orange  peel,  723. 

apirit  of  nitre,  793,  843, 

tinctnre  of  rhubarb,  766. 
Bwertia  ohirata,  716. 
Sjrdenham'a  laudanum,  178. 
Sjmpathetiiv      galraniaation 

of  the^  94. 
Syrup,  100. 

Coze'i  hive^  859. 

of  alUuea,  919. 

of  ferrona  iodidt^  624. 

of  garlic,  859. 

of  ginger,  720. 

of  ipeoacnanba,  734,  Sfil. 

of  laotncarlnm,  127. 

of  lime,  940. 

of  roee,  488. 

of  rhubarb,  766. 

of    rhubarb,      aromatic, 
766. 

of      sanaparlUa,      com- 
pound, 615. 

of  aenega,  855. 

of  aenna,  770. 

of  aqnill,  789,  859. 

of  aquill,  oompound,  859. 

of  aweet  orange  peel,  723, 

of  tar,  860. 

of  the  phoaphatea,  oom- 
pouna,  606. 

of  Tolu,  858. 

of  wild  cherry,  717. 
Sympi,  100. 
Syrupa,  100. 
Syrupna  allli,  859. 

alth«»,  919. 

aorantil,  723. 

oalcia,  940. 

ferri  iodidi,  624. 

ftiaoua,  754. 

ipeoacuanhn,  784. 

lactuoaril,  127. 

pioifl  liquidap,  860, 

pruni  Tirginiana,  717. 

rhei,  766. 

rbei  aromatiova,  766, 

roan,  483, 

■araaparillaB  eompoaitoa, 

%6W\m,  789,  869. 


Sympua    *A\\m    eompoaltus, 
859. 
aenegte,  855. 
aenun,  770, 
Tolutanna,  858, 
■ingiberia,  720, 
Syatemio  remediea,  112. 
Syaygium  jambolanam,   ex- 
traot  o^  (Mfe)  474. 


T. 

Tabacum,  340. 

Table  of  relation  of  weighta 
and  meaauree  of  the  U.S, 
Pharmaoopaeia      to      eaeh 
other,  083, 
Table  of  relation  of  weighU 
of  the  U.S.  Pharmaeopoela 
to  metrical  weighta,  984. 
Table  of  weighta  and  meat- 
urea  of   the  metrical  aya- 
tem,  9S2. 
Table  of  weighta  and  meaa- 
urea  of  the  O.S.  Pharmaco- 
WBia,  982. 
Talble  ahowing  reaulU  of  cold- 
water  treatment  of  typhua 
and  typhoid  ferer,  64. 
Tmiiin,  944. 
Tamarind,  756. 
Tamarindoa,  755. 

indiea,  766. 
Tanaoetum,  865. 
Tulgare,  865. 
Tannate  of  eanuabene,  220. 

of  qninine,  644. 
Tannic  acid,  478,  849. 
Tanay,  865, 
Tapioca,  910. 

porridge,  33. 
Tar,  869, 

camphor,  977. 
ointment  860. 
water,  860. 
Taraxacum,  618,  747. 

offlolnale^  618, 
Tartar,  470. 

TarUr  emetic,  4^3,  741,  851. 
antidote  to,  420. 
aa  a  diaphoretic,  834, 
Tartaric  acid,  470. 
Tea,  beef,  29. 
Temperament,  105. 
Terfhloride  of  fbrmyl,  142. 
Terebene,  860. 
Terehennm,  860. 
Terebinthina,  817. 

Canadenaia,  817. 
Tertiary  amyl  nitrite,  (note) 

321. 
Tetronal,  210. 
Thallin,  711. 

anlphat^  711. 
tartrate,  711. 
Thehaine,  184. 
Thelne,  399,  (aor«)  400. 
Theobromine^  792. 

and    sodium    aalloylateu 

702. 
aalicylate^  792. 
Tharapentie^  99. 
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Tfaioreaorein,  (note)  671. 
Tfaoronghwort,  71S. 
TbymftoeUn,  671. 
Thymol,  6«»,  »5I. 
Thy  miuaerp;  11am,  (ito(e)  669. 

▼ulguifl,  (note)  669. 
Tims   for    ftdmioutntion  of 

dmga,  107. 
Tlnotnn  uoniti,  i58. 

doM,  76«. 

aJoM  et  myrrfaB,  769. 

ftmicB  flonim,  446. 

unicn  ndieis,  446. 

uftfoetidn,  118. 

aarantii  atoMi,  723. 

fturvitii  dulois,  723. 

bellftdoDDA        foliornn, 
250. 

bensoini,  693. 

benioini  oompoiiU,  693. 

flftlombn,  716. 

oumabu  Indiov,  220, 

MDthMidi^  904. 

Mpaici,  722. 

eudamomi,  720. 

oardamomi       oompouta, 
720. 

Mtocho  oompoaita,  482. 

ohiraUe,  716. 

oimioifuga,  128. 

eJDchoiuB,  64S. 

einohoDB  oompoilta,  64S. 

cinnamomi,  719. 

oolchici  aeminis,  614. 

onbelMe,  826. 

digiUlis,  398. 

ferri  ohloridi,  533. 

gallw.  481. 

gelsemii,  339. 

gentiann  compoiita,  715. 

giuuaci,  617. 

Kuaiaoi  ammoniata,  617. 

hnmoli,  126. 

fajdrastiB,  889. 

l^oacyami,  265. 

iodi,  587. 

kino,  482. 

krameriae,  4S3. 

lactnoarii,  127. 

loWiK,  335,  850. 

matioo,  826. 

moschi,  115. 

oucii  Tomicie,  273. 

opii,  178. 

opii  camphorata,  178. 

opii  deodonti,  178. 

pDyBoetigtnatu,  304. 

pyrcthri,  824. 

quassiw,  714. 

rfael,  766. 

rhei  aromaticui,  766. 

rbei  dalcia,  701. 

■anguinarite,  736. 

Bcillie,  780. 

lerpentarin,  724. 

Btramonii  Mminia,  253. 

stropbauthi,  413, 

ToluUna,  858. 

raleriann,  117. 

▼aleriaDBB      ammoniata, 
117. 

veratri  yiridiB,  436. 

lingiberit,  720. 


TinetDTK,  100. 
Tinctara  of  aeoalt^  4iS. 

oT  aconite,  FlMBing'i,4M. 

of  aioM,  res. 

of  aloM  and  mjnii,  700. 

of  arnica  flowan,  440. 

of  arnioa  root,  446. 

of  BufeUda,  US. 

of  b«lladoDnalwT«,350. 

of  benioin,  693. 

of    benioin,   eompoaiid, 

693. 
of   bitter    oraan    peal, 

722, 
of  bloodroot,  780. 
of  Calafaw  bean,  804. 
of  oalnmba,  710. 
of  eantbaridee,  827,  004. 
of  Mpdoom,  732. 
of  caraamom,  730. 
of  eardamom,  eomponnd, 

720. 
of  castor,  116. 
of   catechu,    oompoand, 

482. 
of  chirata,  716. 
of  chloride  of  iron,  523. 
of  eimicifaga,  138. 
of  cinchona,  646. 
of  cinchona,    oomponnd, 

646. 
of  oinnafflon,  719. 
of  colchienni  Medi,  614. 
of  ooDium,  350. 
of  oubcb,  826. 
of  digitalia,  398. 
of  ferric  chloride^  53S. 
of  galls,  481. 
of  gclaemlnm,  339. 
of    gentian,    oompooad, 

715. 
of  ging«',  720. 
of  guaiac,  617. 
of  goaiao,  ammo&lated, 

817. 
of  hemp,  320. 
of  hope,  126. 
of  hydraatis,  889. 
of  hyosoyamns,  255. 
of  Indian  cannabia,  220. 
of  iodine,  587. 
of  kino,  482. 
of  krameria,  483. 
of  laotuoariam,  127, 
of  lobelia,  335,  850. 
of  lupulin,  126. 
of  matico,  826. 
of  musk,  lid, 
of  nutgall,  481. 
of  nuz  vomica,  273. 
of  opium,  178, 
of  opiam,   camphorated, 

178. 
of  opium,  deodoriied,  178. 
of  pbyaostigma,  304. 
of  pyrethrum,  894. 
of  quawia,  714. 
of  rhaUny,  483. 
of  rhubarb,  766. 
aromatic,  760. 
sweet,  766. 
of  aanguiaaria,  736. 
of  lefpcntaria,  724. 


Tisetaivaf  ifBll,71 
of  abaBoaiaa, 
at  aknpbam&m, 
of  sweat  aeaage 
ef  Tota.Uft. 
of  ralanaa,  117 
of  Talcriai^aai 

117. 
of  Tetatnm  nr 
Tinctvea,  IfO. 
TobaMKo,  340. 

poiaoning  by,  H 
ToIdcbc,  930. 
Tolaiftia  *-*——. 

pereira,  858. 
Tomato  ponidga^SS. 
Tonie  emmeaag^aa 
Tooies,  112. 
Tngaeanth,  91<l 
Tragaeaatha.  916k 
Trimetbylamitt,  599, 
Trimetbylethjleae, 
TriDitro-ecUaloK,  US 
Trional,  210. 
Tripoli  >enna,  769. 
Tritnratio  elalerini. 
TritnratioB  of  elater 
Troches,  101. 

of    ammoninm 

855. 
of  cate<'hn.  i^i, 
of  ipecac,  T-'U,  i 
of  ipecac  and  a 

734,851. 
of  santonin,  94t 
of  taonic  acid, ' 
TroehiKi,  1 01. 

acidi  tanniei,  4i 
ammonii  chlurid 
eatecha,  482. 
ipecac  oaah*,  7! 
tnorpbinsB    ct 

anbas,  734,  85 

santonini,  948. 

Tropacoeaino,  372. 

Tropine,  (mol*)  321. 

TnrVey  opinm,  161. 

rhubarb,  764. 
Tarkifh  bath.  829. 
TarpeotiDc,  817. 

as  an  antbelmini 
enemata,  830. 
liniment,  908. 
-phoepborie  acid 
stupcai.  820,  907. 
Tnrpetb  mineral,  b'i 


V. 

Ulmna,  916. 

fulva,  916. 
Unbolted  flour,  754. 
Unguenta,  101. 
Unguentnm      acidi 
481. 

acidi  tanniei.  48 

antimonii,  4;{0. 

aquae  roNF.  4S3, 

bclladonDB',  ib*t. 

gallas,  4S1. 

hydrai^ri,  573. 

bydrargyri     as 
579. 
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ITnpieiitam    lijdrargTri    ni- 

trfttis,  578. 

bydrargyri    oxidi    AkwI, 
578. 

hydrargrri  oxidi    lubri, 
478. 

iodi,  687. 

iodofomti,  &0&. 

tneierei,  517. 

pioia  liqaidae,  8S0, 

plambi  carboofttii,  iW. 

poUasii  lodidi,  689. 

■tramoail,  253. 

■ulpbnru,  768. 

Teratrinaa,  444, 

linai  oxidi,  603. 
Unalaked  lime,  939. 
Urea,  eliminAtioD  of,  b;  tho 

akin,  633. 
Uretban,  212. 
Urethral  auppoeitories,  104. 
ITrginea  mantima,  780. 
TJrobtitjIcblonlio  aoid,  306. 
TlToofaloralio  acid,  198. 
Ursio,  814. 
UatiUgo,  893. 

roaidis,  893. 
Ura  urai,  814. 


V. 

Talerian,  110. 
Valeriana,  118, 

officinalis,  116. 
TaJerianato    of    anunotiium, 
117. 

of  am;],  333. 
Yalerianic  acid,  117. 
Vapor  bath,  829. 

creoeoti,  6S8. 
Vaseline,  028. 
Vegetable  acida,  469. 

emetics,  729. 
Veratralbine,  437. 
Veratrina,  437. 
Voratrine,  437. 

ointment,  444. 
Veratroidine,  430. 
VtTstrum  album,  437, 

aabadilla,  437. 

Tiride,  430. 

viride  as  a  diaphoretic, 
836. 

Tiride,  poiaoDiDg  b;,  435. 

Tiride,  reein  o^  433, 
Verdigria,  606. 
Vermicelli,  soup,  30. 
Vermicides,  042. 
Vermifuges,  042. 
VMioatories,  899, 


Vienna  paste,  911. 
Vina,  100. 
Vin^u,  473. 

of  opium,  178. 

of  squill,  780. 
Vinagara,  10U. 
Vinnm  album,  300. 

antimonii,  430. 

eolobioi  radins,  614. 

eolobioi  seminis,  614. 

ergota,  883. 

ipecac  uanlue,  734. 

opii,  178. 

rubram,  360. 
Virgin  soominonj,  776. 
Virginia  snakeroot,  724. 
Viridine,  430. 
VitHolated  tarUr,  773. 
Volatile  oils,  100. 

oil  of  mustard,  000. 
Volt,  76. 
Vomiting,  716. 

treatment   of   exeeeaiTe, 
728. 

W. 

Waboo,  766. 
Warburg's  tincture,  647. 
Warm  water,  840, 
Warming  plaster,  908. 
Wash,  blaok,  679, 

yeUow,  579. 
Washed  anlphor,  767. 
Water  as  a  diuretic,  784, 

in  the  treatment  of  oor- 
pulence,  48. 

of  ammonia,  350. 

of  rosemary,  724. 
Waters,  100. 
Wax,  921. 
Weights  and  measurea  of  the 

metrical  system,  082. 
West  India  pepper,  721. 
Wheat,  craexed,  754. 
Wbey,  wine  of,  31. 
Whiskey,  360. 
White  agaric,  484. 
White  arsenic,  546, 

galls,  481. 

ginger,  720. 

hellebore,  437, 

lead,  408. 

mustard,  006. 

oak,  483. 

pepper,  721. 

precipitate,  670. 

precipitate        ointment, 
679. 

sugar,  764. 

turpentine,  817. 


White  Titriol,  502. 

walnut,  766. 

wax,  921. 

wine,  360. 
Wlgger's  ergotin,  884. 
Wild  cherry,  716. 
Wine  of  antimony,  430. 

of  colchicum  root,  614, 

of  oolchicuin  seed,  614. 

of  ergot,  883. 

of  ipooaeuanha,  734, 

of  opium,  178. 

whey,  31,  378. 
Wines,  100. 
Wormseed,  043. 

oil,  044. 

X, 

Xanthopnooine^  884. 


Y. 

Tanpon,  400. 
Yellow  cinchona,  620. 

gentian,  714. 

jessamine,  336. 

mercuric  iodide,  678. 

mercuric  oxide,  676. 

meronrio       snbsnlphato, 
578. 

maronroni  iodide,  678. 

pnusiote  of  potash,  606, 

wash,  679. 

wax,  921. 
Young's  rule  (br  doses,  100, 


Z, 

Zea,817. 

mays,  817. 

mays,  stigmata  of,  617. 
Zinc.  502. 

acetate,  503. 

carbonate,    precipitated, 
503. 

chloride,  012. 

oxide,  508. 

phoophidt^  545. 

sulphate,  502,  741,  014. 
Zind  aoetas,  503, 

oorbonas       preoipitntuL 
503. 

chloridum,  012. 

oxidnm,  503. 

oxidum  Tenale,  603, 

pbovphidnm,  646. 

sulphas,  502. 
Ztneum,  502. 
Zingiber,  T20. 

offlolnala,  720. 
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